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Abstract 

Fidelity of implementation (FOI) is the extent to which a program is implemented 

as designed.  There needs to be more work on conceptualizing and measuring FOI in 

conservation education programs.  There also needs to be a better understanding of how 

conservation education programs affect variables important to intended stewardship 

behaviors.  I evaluated the Discover Nature Schools (DNS) program, a pre-K-12 

conservation education curriculum developed by the Missouri Department of 

Conservation (MDC), using a case study approach that included teacher focus groups, an 

intensive classroom study, and a statewide teacher survey to answer the following 

research questions:   

• What is the Fidelity of Implementation of the DNS program?  

• How are variables important to intended stewardship behaviors affected by 

participation in the DNS program? 

• How does Fidelity of Implementation influence variables important to 

intended stewardship? 

• What variables predict Fidelity of Implementation of the DNS program? 

I found that DNS does a good job of teaching content, although there were mixed results 

for teaching scientific inquiry.  Teaching students outside increased students’ 

environmental sensitivity and self-assessed knowledge of behaviors to help wildlife, 

regardless of whether or not students were in the DNS or comparison classrooms.  

Teachers generally had positive things to say about the DNS program.  Teachers had 

varying levels of implementation of DNS, with few teachers saying they taught DNS “by 

the book.” Institutional barriers, alignment of DNS with academic standards, outside 
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support, and challenges teaching lessons outdoors affected FOI.  The amount of 

instructional time, teacher content knowledge, school district support, and support from 

MDC predicted FOI.  The DNS program had some components of FOI, such as teaching 

outside, that were not included in the operationalization of FOI of general math and 

science curricula.  I also found there is not a straightforward relationship between FOI 

and outcomes for the DNS program.  For example, having more lessons outside was 

associated with increases in environmental sensitivity.  However, FOI was not related to 

pre-/post-unit changes in ecological knowledge.  I recommend further study, including 

refining how FOI is defined and measured, of FOI in environmental education programs.
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Introduction 

In 1998, 32 states had state-level environmental education funding, which 

included over $7 million in grant funds (Ruskey, Wilke, & Beasley, 2001).  Conservation 

education programs with public funding need to demonstrate their worth to elected 

officials and the public.  Implementers of conservation education programs may assume 

that their programs are effective, yes, Norris & Jacobson (1998) found that fewer than 

half of the conservation education programs they studied successfully met program 

objectives.  However, few environmental education programs are systematically 

evaluated as there is a dearth of articles about environmental education program 

evaluations in published literature (Carleton-Hug & Hug, 2010; Jacobson & McDuff, 

1997). 

Fidelity of Implementation 

Fidelity of implementation (FOI) is “the extent to which delivery of an 

intervention adheres to the protocol or program model originally developed” (Mowbray, 

Holter, Teague, & Bybee, 2003, p. 315).  Program evaluators have long recognized that 

how a program is implemented can affect program outcomes (Hall & Loucks, 1977).  

More recently, evaluators of educational programs have conceptualized FOI to include 

not only how program components are delivered by educators, but also how students 

interact with program components (Century, Rudnick, & Freeman, 2010; Zvoch, 2012).  

There is a recognition that FOI should be considered when implementing educational 

interventions (McDonald, Keesler, Kauffman, & Schneider, 2006).  However, as rare as 

rigorous environmental education program evaluations are, attempts during evaluations to 

account for within program differences in implementation are even less common.   
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Century et al. (2010) extended the FOI definition by developing a conceptual 

framework of FOI.  They began by defining FOI as “the extent to which the critical 

components of an intended program are present when that program is enacted” (p. 202).  

Their framework includes two categories:  “structural critical components” and 

“instructional critical components.” Structural critical components are “the developers’ 

intentions about the design and organization of the intervention itself”, while instructional 

critical components are “the developers’ intentions about the participants’ …behaviors 

and interactions as they enact the intervention” (Century et al., 2010, pp. 204, 205). 

Perceptions of educators about instructional time can affect FOI of environmental 

education programs (Iowa Department of Natural Resources, 2009; Parlo & Butler, 

2007).  Also, teacher support can impact FOI (Iowa Department of Natural Resources, 

2009; Spence, Wright, & Castleden, 2013).  

Models of Intended Stewardship 

The ultimate goal of many conservation education programs is stewardship.  

Association of Fish and Wildlife Agencies (2008, pg. 6) defines stewardship as 

“informed, responsible action/behavior on behalf of the environment and future 

generations.”  Despite 100 years of studying behavior, there is still a lot that is not 

understood about why people behave the way they do (Heimlich & Ardoin, 2008). 

One classic behavior change model is the Theory of Reasoned Action (Fishbein, 

1979; Fishbein & Manfredo, 1992).  According to the Theory of Reasoned Action, 

intentions to perform a behavior lead to the behavior itself, and intentions to perform a 

behavior are influenced by attitudes toward the behavior and subjective norms:  
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“perception of the social pressures put on him or her to perform or not perform the 

behavior in question” (Fishbein & Manfredo, 1992, p. 67). 

Ajzen (1991) used the Theory of Reasoned Action to construct the Theory of 

Planned Behavior.  According to the Theory of Planned Behavior, in addition to attitudes 

toward the behavior and subjective norms influencing intentions to perform a behavior, 

perceived behavioral control influences both intentions to perform a behavior, and the 

actual behavior itself.  Perceived behavioral control is the “perceived ease or difficulty of 

performing the behavior” (Ajzen, 1991, p. 188).  As Bamberg and Möser (2007, p. 16) 

point out, the Theory of Reasoned Action and the Theory of Planned Behavior are 

“hedonistic model[s] of human beings” that assume “that people are motivated to avoid 

punishments and to seek rewards.” 

A different Model of Responsible Environmental Behavior was developed by 

Hines et al. (1987) using a meta-analysis of 128 studies.  Consistent with the Theory of 

Reasoned Action and the Theory of Planned Behavior, they found intention to act 

predicted responsible environmental behavior, and a combination of cognitive and 

personality factors determined intentions.  Important cognitive factors included 

knowledge of environmental issues, knowledge of action strategies, and the skills to take 

appropriate actions.  Key personality factors included general environmental attitudes, 

locus of control (“whether or not he or she has the ability to bring about change through 

his or her own behavior”), and feelings of personal responsibility to fix environmental 

problems (Hines et al., 1987, p. 7).  This model also recognizes that “situational factors, 

such as economic constraints, social pressures and opportunities to choose different 
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actions” may influence whether or not an individual acts in an environmentally 

responsible way (Hines et al., 1987, p. 7). 

Hungerford and Volk (1990) built on the Hines model and described three sets of 

variables (entry-level, ownership, and empowerment variables) that lead to 

environmentally responsible behaviors.  According to Hungerford and Volk, 

environmental sensitivity is an entry-level variable that is a strong predictor of behavior, 

while knowledge of ecology, “attitudes toward pollution, technology, and economics,” 

and androgyny (“non-traditional sex-role characteristics”) are somewhat weaker “entry-

level” predictors of behavior (1990, p. 11).  Major ownership variables include 

knowledge of environmental issues and personal investment in environmental actions or 

issues.  Major empowerment variables include locus of control, behavioral intentions, and 

“knowledge of environmental action strategies” (Hungerford & Volk, 1990, p. 12). 

Bamberg & Möser (2007) extended the work of other researchers using a meta-

analysis to construct a model of pro-environmental behavior that is based on a 

combination of self-interest and concern for others.  In Bamberg and Möser’s model, 

similar to the Theory of Planned Behavior, intentions to perform a behavior and, 

indirectly, the behavior itself are influenced by perceived behavioral control and attitude 

toward the behavior.  However, unlike the Theory of Planned Behavior, feeling obligated 

to engage in pro-social behavior (moral norms) also influences intensions in Bamberg 

and Möser’s model.  Perceived behavioral control, attitude toward the behavior and moral 

norms are influenced by social norms (perceived social pressure to perform or not 

perform a behavior) and feelings of guilt.  Bamberg and Möser also were influenced by 

Hines et al. (1987) and Hungerford and Volk (1990) by including awareness of 
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environmental problems.  In Bamberg and Möser’s model, awareness of environmental 

problems and internal attribution of a harmful behavior influence social norms, feelings 

of guilt and moral norms. 

While the Theory of Reasoned Action and the Theory of Planned Behavior have 

been empirically tested extensively in the context of conservation education programs 

(e.g., Chao, 2012), there have been fewer studies investigating the effects of conservation 

education on variables in Bamberg & Möser's (2007) model.  Also, there is a lack of 

literature on operationalizing FOI in conservation education programs. 

Research Questions 

I used the Discover Nature Schools (DNS) evaluation with the intent of 

examining the following questions related to conservation education: 

1. What is the Fidelity of Implementation of the DNS program?  

2. What variables predict Fidelity of Implementation of the DNS program? 

3. How are variables important to intended stewardship behaviors affected by 

participation in the DNS program? 

4. How does Fidelity of Implementation influence variables important to 

intended stewardship? 

Dissertation Chapters 

In Chapter I, I addressed research question 1 using Century et al.’s (2010) model 

as a framework for a qualitative examination of FOI.  In Chapter II I used a quantitative 

approach to examine predictors of FOI (research question 2).  I will submit Chapters I 

and II to The Journal of Environmental Education.  I research questions 1, 3, and 4 in 

Chapter III, which is the final report of the evaluation.  However, for this dissertation I 
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have added an introduction to Chapter III which highlights the findings for research 

questions 3 and 4. 
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Chapter I:   A Qualitative Look at Fidelity of Implementation in an 

Environmental Education Program 

Dain Palmer, Anna Ball, Eric Kurzejeski, and Charles Nilon 

To be submitted to Journal of Environmental Education 

Abstract 

Fidelity of implementation (FOI) is the extent to which a program is implemented as 

designed.  Few evaluations of environmental education programs attempt to measure 

FOI.  We examined barriers to FOI for Discover Nature Schools (DNS), a pre-K-12 

environmental education curriculum, using teacher focus groups.  We found that teachers 

generally had positive things to say about the DNS program.  They had varying levels of 

implementation of DNS, with few teachers saying they taught DNS “by the book.” 

Teachers reported that institutional barriers, alignment of DNS with academic standards, 

outside support, and challenges teaching lessons outdoors affected FOI. 

Keywords:  fidelity of implementation, program evaluation, focus groups, barriers 
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Introduction 

Environmental education programs need to be evaluated both to determine the 

worth of a program’s objectives and to determine if those program objectives are being 

successfully delivered and implemented.  Few environmental education programs are 

systematically evaluated.  There is a dearth of articles about environmental education 

program evaluations in published literature (Carleton-Hug & Hug, 2010; Jacobson & 

McDuff, 1997). Without program evaluations, a program’s effectiveness cannot be 

known, even though program managers may believe their programs are effective.   

Fidelity of implementation (FOI) is “the extent to which delivery of an intervention 

adheres to the protocol or program model originally developed” (Mowbray, Holter, 

Teague, & Bybee, 2003, p. 315).  There is a recognition that FOI should be considered 

when implementing educational interventions (McDonald et al., 2006).  Managers of 

environmental education programs need to understand how they can increase FOI to 

maximize program impacts.  Environmental education programs with higher FOI may be 

more effective at promoting sustainable behaviors than those with lower FOI.  

Classroom-based environmental education programs are often optional (i.e., not part of 

the official curriculum) and may often be used in addition to existing curricula.  Also, 

program developers may have little control over how such programs are implemented in 

classrooms, due to such things as differences in curriculum standards between districts 

and preferences of individual teachers and administrators.  Therefore, there may be wide 

differences in implementation across the program.  However, as rare as rigorous 

environmental education program evaluations are, attempts to account for differences in 

implementation are even less common.   



 
    

 11   
 

The aim of this study was to investigate FOI of an environmental education 

program, Discover Nature Schools (DNS), and, in particular to identify barriers to FOI.  

This study was part of a larger effort to evaluate the DNS program. 

Literature Review 

Fidelity of Implementation 

Attempts to measure FOI are not new.  Hall & Loucks (1977) described “Levels of 

Use” of educational innovations.  Dane & Schneider (1998) identified five dimensions of 

FOI:  adherence (extent program components were delivered as prescribed), exposure 

(number of sessions, session length, or frequency of implemented techniques), quality of 

delivery (qualitative aspects of delivery), responsiveness (participant responses to 

program), and program differentiation (whether or not experimental subjects only 

received planned interventions).  They found that most evaluations of primary and early 

secondary prevention programs did not document FOI.  However, as Century, Rudnick, 

& Freeman (2010) pointed out, these dimensions had provisional definitions that were 

difficult to operationalize. 

Mowbray et al. (2003) recommended that investigators identify indicators of FOI, 

collect data to measure the indicators using multiple methods, and evaluate the validity 

and reliability of indicators.  O’Donnell (2008) came to similar conclusions about 

addressing FOI during evaluations, including:  establishing a program theory, defining 

and developing instruments to measure FOI components, measuring FOI, and testing for 

validity and reliability. 

Century et al. (2010) developed a conceptual framework of FOI, which included 

two categories:  “structural critical components” and “instructional critical components.” 
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Structural critical components are “the developers’ intentions about the design and 

organization of the intervention itself”, while instructional critical components are “the 

developers’ intentions about the participants’ …behaviors and interactions as they enact 

the intervention” (Century et al., 2010, pp. 204, 205).   

While measuring FOI is rare in evaluations of environmental education programs, 

some researchers have examined FOI for education programs (Allinder, 2000; Fogleman, 

McNeill, & Krajcik, 2011; Penuel & Means, 2004; Songer & Gotwals, 2005; Ysseldyke 

et al., 2003).  However, as Century et al. (2010) pointed out, program evaluators “have 

yet to develop a shared conceptual understanding of what FOI is and how to measure it” 

(p. 200), particularly in education research (O’Donnell, 2008).  Evaluators have thus far 

tended to focus on quantitative examinations of FOI, based on participant observation or 

reports by program implmenters (i.e., classroom teachers)(Dane & Schneider, 1998).  

An underlying assumption about FOI is that FOI should influence program 

outcomes (O’Donnell, 2008).  However, the link between FOI and program outcomes has 

not been consistintly demonstrated.  Penuel & Means (2004) found that variations in 

teachers implementation of a science education program did not seem to impact 

compliance with the required reporting of student data.  Songer & Gotwals (2005) used 

the number of student worksheets used by teachers to measure FOI of science curricula 

and found that students in “low” fidelity classrooms made lower gains in higher level 

learning than students in “high” fidelity classrooms.  Ysseldyke et al. (2003) found that 

higher student achievement in math was associated with higher FOI.  Fogleman et al. 

(2011) found that students who conducted experiments themselves, as opposed to 

watching a teacher conduct the experiment, had higher gains with a science curiculum.  
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There are challenges to measuring FOI.  Allinder (2000) collected FOI information 

during a study of the effects of teacher self-monitoring on student math achievement and 

did not detect significant differences in FOI.  They also found that teachers tended to 

over-estimate their level of use of the curriculum, indicating possible issues in measuring 

FOI with self-reported data.  Bodzin & Beerer (2003) also found differences in teachers’ 

self-assessed and observed level of scientific inquiry in their classrooms.   

Barriers to Environmental Education 

While much FOI research has focused on how FOI affects efficacy or effectiveness 

of programs (O’Donnell, 2008), fewer researchers have examined barriers to FOI.  Real 

or perceived barriers to environmental education, however, have been studied 

extensively.  Lack of funding  is commonly reported as a barrier by environmental 

educators (Ham & Sewing, 1988; Iowa Department of Natural Resources, 2009; Parlo & 

Butler, 2007; Swain, 2010). Lack of materials or curricular resources is a related barrier 

(Ham & Sewing, 1988; Swain, 2010). 

Educators have also cited a lack of time for preparation and implementation of 

environmental education (Ham & Sewing, 1988; Iowa Department of Natural Resources, 

2009; Swain, 2010).  Constraints caused by the requirements of academic standards 

(Dyment, 2005; Iowa Department of Natural Resources, 2009; Swain, 2010) and lack of 

administrative support (Dyment, 2005; Spence et al., 2013) can also be barriers. 

Limited teacher background in environmental education, in particular lack of 

education or training opportunities in environmental education, can be a barrier (Ernst, 

2007; Iowa Department of Natural Resources, 2009; Simmons, 1998).  Another barrier is 

lack of teacher self-efficacy in teaching environmental education or teaching outdoors 



 
    

 14   
 

(Dyment, 2005; Ham & Sewing, 1988; Iowa Department of Natural Resources, 2009; 

Simmons, 1998). 

Barriers related to teaching outside limit use of environmental education.  One such 

barrier is lack of access to or awareness of appropriate natural areas for environmental 

education (Iowa Department of Natural Resources, 2009; Simmons, 1998; Spence et al., 

2013; Swain, 2010).  Spence et al. (2013) reported lack of opportunities for hands-on 

experiences as a barrier to environmental education.  Dyment (2005) found that climate 

or weather limiting outdoor teaching, particularly in winter, was a barrier. 

Central Question 

We studied the FOI of the Discover Nature Schools program (DNS), a free pre-K - 

12 environmental education curriculum developed by the Missouri Department of 

Conservation (MDC).  In this paper, we sought to answer the following central question 

developed with input from DNS stakeholders: 

What are the barriers to FOI of the DNS program? 

While most studies of FOI have focused on how programs are being implemented, 

for this study, we are examining why there may be differences in FOI by looking at 

barriers to FOI. 

Methods 

Case Study Approach 

We chose a case study approach to explore the DNS program FOI (Yin, 2009).  

While the larger DNS evaluation study employs a variety of qualitative and quantitative 

techniques, this paper reports on focus groups of teachers who taught the DNS program. 

Description of Discover Nature Schools 
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DNS was developed by the MDC to enhance student knowledge and understanding 

of environmental issues in Missouri, while meeting state science standards.  DNS focuses 

on Missouri species and habitats to connect students with nature through outdoor 

learning.  The first curriculum unit was implemented in 2006.  In January 2015, the DNS 

program  had five units, designed to be aligned with Grade Level Expectations 

(GLEs)(Missouri Department of Elementary and Secondary Education, n.d.), for 

preschool through high school. 

In January 2015, there were 1,236 Missouri schools (40% of public and private 

schools) in 467 districts (89% of districts) with at least one DNS classroom (K. Lohraff, 

personal communication, January 27, 2015).  Decisions about participating in DNS are 

often made by individual teachers, although some schools and districts have coordinated 

participation by their teachers.  MDC education consultants offer free teacher trainings 

for each of the five curriculum units.  Teachers who participate in the trainings are 

eligible to apply for MDC grants for field experiences, outdoor exploration equipment, 

and outdoor classroom materials.  Until now, there has not been a comprehensive 

summative evaluation of DNS (Scriven, 1991).  We began a three-year evaluation of 

DNS in July 2013. 

Data Sources 

The primary data sources were focus group meetings in March 2014 during which 

we asked questions about benefits of using DNS, challenges of using DNS, and 

suggestions for improving DNS (Appendix M).  Some questions were adapted from 

Krueger (1998).  We recruited focus group participants by contacting all DNS teachers 

identified by MDC staff near Kansas City, Kirksville, Kirkwood Missouri by email 
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(Appendix Q).  For teachers who agreed to participate (N = 37), we sent a confirmation 

email with a request to complete an online questionnaire (Appendix M) on their 

background and teaching experience.  Initially, we targeted teachers in urban schools for 

the Kirkwood group, suburban schools for the Kansas City group, and rural schools for 

the Kirksville and Springfield groups.  However, not enough participants were recruited 

using this strategy.  Therefore, we also sent invitations to teachers in urban schools for 

the Kansas City and Springfield groups.  We paid participating teachers $100. 

There were a total of 31 kindergarten through twelfth grade DNS teachers (26 

women, 5 men) who participated in focus group discussions for the study in Kansas City 

(n = 6), Kirksville (n = 4), Kirkwood (n = 11), and Springfield (n = 10), Missouri.   Focus 

groups ranged from about 1.5 to 2 hours.  There were 37 respondents to the online 

questionnaire for teachers who agreed to participate in the focus groups.  Six respondents 

completed the questionnaire but did not participate in the focus groups.  We were unable 

to remove these six respondents from the questionnaire analysis because teachers 

responded anonymously.  Of the 37 who responded to the questionnaire, most teachers (n 

= 26) reported having taught at least 11 years and nearly all (n = 35) taught science.  Nine 

teachers had taught DNS during only the current school year, and 12 teachers had taught 

DNS for at least four years.  Most teachers said they were somewhat comfortable (n = 11) 

or very comfortable (n = 20) teaching lessons outdoors. 

Data Analysis and Validation 

During each focus group meeting, we collected audio recordings of the meeting and 

wrote observational notes.  Following recommendations by Creswell (2013), all audio 

recordings were transcribed after the meetings and transcripts and recorded notes were 
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read through once to get an overall sense of the data.  Transcripts were read a second time 

and data to identify emergent themes and were categorized and coded by examining 

which comments fit together (convergence) and which did not fit together (divergence) 

(Merriam, 1988).    We then combined or eliminated categories that were not mutually 

exclusive (although not all of the final categories were mutually exclusive), and 

examined uncoded portions of the transcripts to see if additional categories were 

warranted.  Data were analyzed using NVivo 10 (QSR International, 2014). 

Results 

FOI of DNS Program 

We first outline the FOI of the DNS program and aspects of the program that 

teachers said increased FOI. 

Importance of DNS program.  Teachers at the focus groups spoke about how 

important they thought the DNS program was: 

…it’s super that it’s…[the DNS program] here and people taking the time 

and interest in it…[I’m] also very grateful, but, if you’re looking at what 

can we improve, you know, I can see some things it’d be wonderful if we 

could. But that doesn’t mean it’s not a good program. 

Student enjoyment.  Some teachers mentioned how students took ownership of the 

student books.  Also, there was widespread agreement that students enjoyed DNS 

activities, particularly the field experiences: 

Um, one of the best things for me is…the field experience, when I take 

these kids out that…do not necessarily what I would consider to be 

excelling in the classroom, in the sense that, you know, they hate coming 
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to school – ‘I don’t really want to do it.  This is boring.’ And they, they’re 

outside and they’re doing things and they’re smiling and they’re laughing 

and they’re, they’re in their element.  And they are learning and having a 

blast.  That’s, I mean, after that first field experience, in seeing those kids.  

I thought, OK, you’ve sold me. 

Student relevance.  Teachers generally thought that students could relate to 

content in the DNS curricula.  Teachers also liked that DNS focused on Missouri species 

and habitats to give students a “sense of place:” 

The, one of the big benefits I’ve noticed, the kids realizing that it’s 

Missouri. You know, they always learn about other countries, and other 

places in the world, but there’s not a lot of things talking about things 

right here and where we’re at. I mean, they’ll do the My State thing when 

they’re in whatever grade it is, but they enjoy that it’s Missouri’s systems. 

And, they, it makes them look at things a little differently at home than just 

reading a book, in a book about…somewhere else. So it gives them that 

sense of place that I think they’re missing a lot. 

Student environmental concern or connection to nature.  Focus group 

participants believed that DNS increased their students’ connections to nature and 

environmental concern, with several saying that DNS helped students realize how 

humans were impacting the environment in their specific areas: 

The thing for me is once you open up awareness to life, and the need for 

us to support that life, how more conscious students are about throwing, 

just throwing trash on, you know.  I mean, that piece of paper gets there 



 
    

 19   
 

and…the ants can’t move around.  And that consciousness becomes theirs, 

and how, seeing them apply that…I was just raised that you don’t litter, 

but they need, they need a reason for everything you ask.  And now, if 

that’s their reason, that works for me. 

Student observation, journaling, and data collection.  Teachers talked about 

how the DNS curriculum allowed students to practice observation, journaling, and data 

collection when they do activities such as “dutifully take the temperature and write down 

the time and look at the clouds” when outside. 

Extent curriculum components are taught.  Except for one high school teacher, 

no teachers at the focus groups said they taught the entire DNS curriculum as written, 

although one was planning to and another said they have in the past:  “I’ve done [DNS].  

But it…takes a long time.  So that’s why, after I did it once, I was like, OK, I don’t know 

if I’ll ever be able to do this again…” They mentioned picking and choosing curriculum 

components to match curriculum standards for their districts.  Some teachers said they 

combined several lessons into one “just to get through it.  Because there’s other things 

you have to cover in science.” 

Teacher use of differentiation.  Differentiation was used by teachers to adapt 

DNS to individual students, and teachers mentioned that the assessments included with 

the curriculum do not take into account individual student differences:  “Each student has 

a different level of learning and understanding, comprehension, on and on and on…So, 

when you’re testing them, you have to know how much that particular child can do, and 

grade them on that level.” 
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Teaching reading and writing.  Focus group participants discussed using DNS 

to teach subjects other than science.  Several mentioned teaching reading using DNS, 

particularly “reading comprehension strategies in nonfiction texts.” Teachers also 

mentioned teaching writing, including “more formal lab reporting,” with DNS. 

Barriers to FOI of DNS Program 

There was much discussion by teachers at the focus groups about aspects of the 

DNS program that could be barriers. 

DNS curriculum materials.  Teachers talked about how they used the DNS 

curriculum materials.  Overall, they had positive comments about the materials: 

I’d give it an “A” just because, I mean, the experience I’ve had with it has 

been very rich…coming from a non-science teacher, it was teachable for 

me…it was accessible, user friendly, you know, at the right level for my 

kids.  So, for me it was good. 

Some teachers talked about their challenges adopting the curricula for English as 

a Second Language (ESL) students: “I think the biggest challenges for us is first that we 

have to translate everything, because it’s in English, and we have to teach it in Spanish.  

For us, it’s a lot of work, but we knew it would be, because sometimes we have to 

translate other stuff that is trash [laughter].”  

Also, many teachers mentioned wanting more of an integration of technology in 

the DNS curricula.  Specific suggestions included having DNS “apps” that helped with 

field identification of tree or animal species, particularly aquatic invertebrates; interactive 

vocabulary practice; supplemental multimedia online material (e.g., videos of bear 

snaring); virtual field trips; wildlife webcams; integrating existing apps, such as 
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Aurasma; links to articles in Missouri Conservationist magazine; games (could be a smart 

board game) for students to practice identifying fish or other animals, learn about food 

chains, etc. 

DNS grants.  There was considerable discussion about the grants that MDC 

provides for field trips and supplies.  Teachers appreciated the grants, saying the field 

experiences would not be possible without MDC funding: “…there is no more money 

from my district for field trips.  And there is less money available, in general, for grants 

outside.  So, this is a huge deal.” However, they noted that $7 per student rate provided 

for field experiences was sometimes not enough money to cover costs, particularly for 

teachers from small districts.  Also, it was a challenge that only half of the grant funds 

were provided up front and half at the end of the grant period:  “I think, you know, a 

thousand dollars, but we only get 500 of it up front.  So my school’s like, where’s the 

other 500 dollars?” 

Field experiences.  The focus group participants had a great deal of discussion 

about DNS field experiences, with several teachers saying field experiences were the 

highlight of the DNS program.  The logistics of the field experiences were a challenge for 

some teachers, and some thought that field trips were a deterrent to some teachers using 

DNS: 

…to organize something that’s not paper and pencil…it takes a lot of work 

and you’ve gotta go…outside, and you’ve gotta arrange for the bus.  And 

you’ve gotta take the kids and you’ve gotta make sure they’ve all got the 

right shoes and socks on.  And you’ve gotta get dirty, and you’ve gotta get 

wet.  And you’ve gotta touch a fish.  Um, and there’s a lot of people that 
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are, you know, that are not known as the outdoor person, and they don’t 

want to do it. 

Support.  There were widely different levels of support for the DNS program by 

teachers’ districts.  Some school administrators encouraged participation in the DNS 

program.  However, a teacher at a parochial school felt isolated teaching DNS:  “I’m like 

the only one that teaches it in my school building… it’s very much just on my own – kind 

of me and wherever, whoever I get in contact with through [MDC]...”  Teachers thought 

that MDC education consultants generally provided good support for the DNS program.  

However, some teachers thought they had to wait too long for a response when they 

contacted an education consultant. 

Time for DNS.  There was agreement that DNS lessons, particularly field 

experiences, took longer to prepare than regular science lessons:  “They are such great 

lessons, but you’re right, they take a lot of time to prepare…I think it’s being seen as it’s 

one more thing.  Not, it could be the thing.” Teachers said they had difficulty fitting DNS 

into their existing school curricula, as well as having difficulty finding an appropriate 

time within the school year to teach DNS.  When asked why some teachers they knew did 

not teach DNS, not having time to teach or prepare DNS lessons was a common refrain:  

“And well, again, it’s one more program to add on to what we’re already trying to teach, 

and so, unfortunately, most of the other teachers are like no, I just don’t have time for it, 

so.” 

Individual DNS units covering multiple grade levels.  Each k-12 DNS unit is 

designed to be used with three grade levels.  Some teachers said that if DNS was taught at 

one grade level in their buildings, then teachers at other grade levels could not teach it: 
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But what happened in one of the schools is, um, a teacher at a lower grade 
level did the Nature Unleashed program in their building. So, the money, 
the grant money that they got to buy materials all went to buy materials 
that were used to augment a different grade level in fourth grade. So you 
can only get one. So even though I could go and say, oh my gosh this 
program’s really good, you should try it out, it was too late, because they 
were already using it in another grade level. 

Teaching outside.  Although teaching DNS outside was enjoyable, weather could 

be a challenge, particularly in winter:   

I try to go out for as many [lessons] as we can.  I mean, obviously if it’s 

too cold and it’s not going to work then we stay in and do the lesson, but 

even the ones where it’s not necessarily required to go outside…We’ve 

gone outside to our little courtyard area and done that just to get outside, 

because the kids will come to class when we were doing this unit and ask, 

are we going outside today?  And, I mean, how can you say no [laughter]? 

There was also discussion about how some teachers do not teach DNS because they 

aren’t comfortable teaching outside. 

Alignment with academic standards.  It was important that the DNS curriculum 

was aligned with academic standards.  Several teachers said that they were held 

accountable for their students’ performance on Missouri Assessment Program (MAP) 

tests.  Teachers generally thought that the curriculum was aligned with Course Level 

Expectations (CLEs) and Grade Level Expectations (GLEs)(Missouri Department of 

Elementary and Secondary Education, n.d.): 

Well, in fourth grade, the text materials and the objectives and the 

activities in the teacher’s manual, um, it’s as if somebody sat down with 
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the 4th grade, um, Missouri GLEs, and, and wrote it.  I mean, the match 

is…it’s just like…a, glove. 

There was less agreement with how well DNS is aligned with Common Core 

standards (Common Core State Standards Initiative, 2014).  Some teachers said that 

Common Core stresses nonfiction reading, and DNS is “nonfiction.  And so it’s perfect 

for that.” Although one teacher said:  “It’s gonna need some more nonfiction reading 

passages to meet the Common Core Standards.” Other teachers pointed out that Common 

Core is pushing some expectations to earlier grade levels. 

Even though Missouri has not adopted Next Generation Science Standards 

(NGSS)(Achieve Inc., 2013), several teachers said that their districts were adopting 

NGSS.  Teachers said that DNS is not well aligned with NGSS and, similar to Common 

Core, expectations were being pushed to lower grade levels.   

Teachers agreed that DNS needed to be updated to stay relevant: 

There’s a big push in our district to not be doing things just because 

they’re fun and you want to do them, but they really have to match 

perfectly.  And so that’s one of my fears, is that, I love this program and 

they’re going to take it away because it’s not going to meet another 

expectation. 

Networking among DNS teachers and MDC staff.  Focus group participants 

discussed wanting to be able to network with other DNS teachers and MDC staff using 

computer based tools such as a networking website, a listserv, bulletin board, or teacher 

forum.  Teachers wanted to be able to share ideas about supplemental activities, 

purchasing supplies, sharing equipment, etc.: 
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Because if there are other fourth grade teachers who are teaching the 

same thing that I’m teaching, and somebody else is developing, um, 

SMART Notebook activities for vocabulary review, wouldn’t I love to be 

able to just steal theirs and trade off something that I’ve done, and you 

know I mean. And kind of pass it on. So maybe having some opportunities 

for other people in the same grade level to have communication with each 

other to, to share stuff. 

Teacher content knowledge.  Teachers were concerned with their lack of 

knowledge of some DNS content.  Several teachers said they struggled with 

macroinvertebrate identification in particular:  “…the invertebrate, invertebrate one is 

tough. I mean, I don’t know any of those things by eye.” 

Discussion 

While we found that the DNS program shared many components, such as 

engagement of students with content and teacher use of differentiation, of FOI with 

Century et al.'s (2010) model of FOI for math and science curricula, the DNS program 

had some FOI components unique to environmental education curricula.  The DNS 

program, like other environmental education programs, focuses on changing learner 

attitudes and the teaching of environmentally responsible values (Tilbury, 1995).  

Teaching outside and student environmental concern or connection to nature were 

important components of the DNS program, but were not in Century et al.'s (2010) 

model.  We recommend that models of FOI for environmental education include these 

components. 
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The teachers at the focus groups were committed to the DNS program.  They 

appreciated the opportunity to discuss the program with other teachers and they wanted to 

know that their voices were heard by MDC.  They said it was important that DNS 

engaged students through enjoyable activities, relevant of topics, and by successfully 

connecting students to nature.  Researchers have long recognized the importance of using 

environmental education to engage students (Hines et al., 1987), and this study indicates 

that this may be an important selling point to environmental education curricula. 

There were institutional barriers to implementing the DNS program.  Bureaucratic 

headaches with grant administration were common.  Teachers also found the logistics of 

field experiences challenging.  Lack of financial resources is a barrier to implementing 

environmental education programs (Ham & Sewing, 1988; Iowa Department of Natural 

Resources, 2009; Spence et al., 2013).  Paying for field experiences, even with MDC 

grant money, was also a challenge for DNS teachers.  Some teachers felt isolated because 

they were the only teacher in their school who taught DNS. 

Consistent with previous studies (Iowa Department of Natural Resources, 2009; 

Spence et al., 2013), DNS educators cited lack of support as a barrier.  DNS teachers 

found pulling off intensive field experiences required outside support from education 

consultants, parents, and school personnel.  The degree of outside support was also 

discussed as either a benefit or barrier. Some teachers talked about field experiences 

being annual events where parents and school administrators got excited and helped, 

while other teachers expressed the need for more help. 

Other researchers (Iowa Department of Natural Resources, 2009; Spence et al., 

2013) have noted difficulties in teaching outside, such as lack of access to natural areas, 
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as a barrier to environmental education.  DNS has many outdoor activities, and 

challenges teaching were barriers to FOI.  Like Dyment (2005), we found that weather 

could affect outdoor lessons in any season, but teachers tended to avoid teaching DNS 

during the winter to avoid poor weather.  Teachers at the focus groups thought that some 

teachers chose not to use DNS because they were uncomfortable teaching outside.  

Teachers stressed the importance of being able to network with other DNS teachers, and 

also talked about challenges when their content knowledge in a particular area was 

lacking. 

Self-efficacy in teaching environmental education can affect adoption of 

environmental education by teachers (Ham & Sewing, 1988; Iowa Department of Natural 

Resources, 2009).  DNS teachers said that their own lack of content knowledge, 

particularly knowledge related to macroinvertebrates, were barriers to implementing the 

DNS program. 

It was important to teachers that DNS addressed the academic standards of their 

districts.  Consistent with previous research (Iowa Department of Natural Resources, 

2009; Parlo & Butler, 2007), it was harder to fit in DNS, or justify using DNS to 

administrators, if it was not well aligned with standards.  Also consistent with previous 

research (Ham & Sewing, 1988; Iowa Department of Natural Resources, 2009; Spence et 

al., 2013) was lack of time within the curriculum to teach DNS.  This lack of time 

presumably would be less of an issue if teachers believed DNS was addressing core 

curriculum components.  Developers of environmental education curricula need to not 

only insure that their curricula is well aligned with academic standards, but that they are 

able to effectively demonstrate to teachers that the curricula meet these standards.  This 
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may be easier said than done as standards can vary between and within states.  Despite 

efforts to have nationwide standards, while initially adopted by 46 states, only 37 states 

have kept Common Core Standards without major modifications or replacement(Liana 

Heitin, 2015), and, only 18 states have adopted Next Generation Science Standards 

(Ujifusa, Bannerjee, & Tomko, 2016).  Teachers pointed out that the DNS curricula 

needed to be revised because new standards often pushed concepts to earlier grades.  

Also, each of the units being designed for multiple grade levels would sometimes prevent 

upper-grade teachers from teaching DNS is students had already been taught the 

appropriate unit in a lower grade. 

It is important to examine FOI using a variety of methods (Mowbray et al., 2003; 

Ruiz-Primo, 2006).  A limitation of this study is that it only used one method.  And, 

although there have been advances in conceptualizing FOI, there needs to be future 

research on measuring and statistically modeling FOI (Mowbray et al., 2003; Zvoch, 

2012).  Also, researchers need to investigate the relationship between FOI of 

environmental education programs and desired program outcomes, such as 

environmentally sustainable behaviors.  Investigating FOI in environmental education 

programs appears to be in its infancy.  Evaluators of environmental education programs 

need to first acknowledge that FOI can affect program outcomes, and then develop 

common terminology and methods to measure FOI. 
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Chapter II:   When the Rubber Meets the Road:  Predictors of Fidelity of 

Implementation in an Environmental Education Program 

Dain Palmer, Charles Nilon, Anna Ball, and Eric Kurzejeski 
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Abstract 

Fidelity of implementation (FOI) is how well actual delivery of a program meets the 

vision of program developers.  There is little agreement on how to conceptualize and 

operationalize FOI in environmental education programs, and few evaluations of 

environmental education programs attempt to measure and account for FOI.  We 

investigated FOI of the Discover Nature Schools (DNS) program using a survey of DNS 

teachers in Missouri.  We developed five dimensions of FOI for the DNS program and 

constructed regression models to investigate predictors of these five measures of FOI.  

We found that amount of instructional time, teacher content knowledge, school district 

support, and support from the agency that developed DNS predicted FOI for one or more 

of the models.  We recommend further study, including refining how FOI is defined and 

measured, of FOI in environmental education programs. 

Keywords:  fidelity of implementation, program evaluation, ordinary least squares 

regression 
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Introduction 

Fidelity of implementation (FOI) is how well actual delivery of a program meets 

the vision of program developers (Mowbray, Holter, Teague, & Bybee, 2003).  

McDonald, Keesler, Kauffman, and Schneider (2006) advocate considering FOI during 

educational interventions.  However, FOI is seldom investigated in environmental 

education programs, even though there may be wide differences in program 

implementation across programs.  Environmental education programs with higher FOI 

may have better outcomes than those with lower FOI.  Further, classroom-based 

environmental education programs may have characteristics which affect FOI.  

Specifically, environmental education programs may not be part of the official 

curriculum (i.e., they are optional), and differences in curriculum standards between 

districts and preferences of individual teachers and administrators may also affect FOI. 

The aim of this study was to investigate FOI of Discover Nature Schools (DNS), 

an environmental education program, and examine possible predictors of FOI.  This study 

was part of a larger effort to evaluate the DNS program. 

Theoretical Framework 

Fidelity of Implementation 

Even though some researchers have examined FOI, as Century, Rudnick, and 

Freeman (2010) pointed out, program evaluators “have yet to develop a shared 

conceptual understanding of what FOI is and how to measure it” (p. 200).   O’Donnell 

(2008) noted the lack of consistency in how FOI is defined, conceptualized, and 

measured in education research.   
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 Researchers have approached FOI from a variety of angles.  Hall and Loucks 

(1977) proposed “Levels of Use” ranging from “Nonuse” to “Renewal” (implementer 

improves upon intervention) to describe implementation of educational innovations, and 

found that Level of Use had curvilinear relationships with student achievement in reading 

and math.  O’Donnell (2008) offered the following recommendations for investigating 

FOI:  establishing a program theory, defining and developing instruments to measure FOI 

components, measuring FOI, and testing for validity and reliability.  Similarly, according 

to Mowbray et al. (2003), investigators should identify indicators of FOI, collect data to 

measure the indicators using multiple methods, and evaluate the validity and reliability of 

indicators.  Mowbray et al. (2003) found that most programs they examined identified 

indicators of FOI using an existing effective program model, expert opinions, or a 

qualitative investigation of program users and proponents.  They found that measures of 

FOI usually included expert ratings or surveys of program implementers or users.  

Finally, Mowbray et al. (2003) found that evaluations of validity and reliability of 

indicators most often included examinations of reliability between respondents, internal 

validity, convergent validity, or the examination of the effect of FOI on participant 

outcomes.  Century et al. (2010) developed a conceptual framework of FOI, which 

included two categories:  “structural critical components” and “instructional critical 

components.” Structural critical components are “the developers’ intentions about the 

design and organization of the intervention itself”, while instructional critical components 

are “the developers’ intentions about the participants’ …behaviors and interactions as 

they enact the intervention” (Century et al., 2010, pp. 204, 205). 
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Researchers have examined differences in FOI between teachers.  Penuel and 

Means (2004) found that variations in teachers’ implementation of a science education 

program apparently did not impact compliance with the required reporting of student 

data, and Allinder (2000), while studying the effects of teacher self-monitoring on student 

math achievement did not detect significant differences in FOI.  In contrast, Fogleman et 

al. (2011) examined FOI in a science curriculum and found differences between teachers 

in some measures of FOI.   

Dane and Schneider (1998) found that most evaluations of primary and early 

secondary prevention programs did not document FOI, and most evaluations that did 

document FOI did not examine how FOI affected program outcomes.  Of those studies 

which documented FOI, most (54%) examined exposure, with fewer evaluations 

examining adherence (46%), quality of delivery (28%), program differentiation (26%), or 

participant responsiveness (8%).  They also found that some studies which did account 

for FOI did not detect a relationship between FOI and program outcomes, while other 

studies did find that FOI affected program outcomes. 

Inquiry-based Learning 

Inquiry-based learning is an aspect of quality of delivery that is emphasized in 

environmental education.  In general, inquiry refers to teaching which allows students to 

use evidence to reach conclusions.  Inquiry in science classrooms has been investigated, 

and inquiry has been a commonly used measure of FOI.  For example, Ruiz-Primo (2006) 

proposed an approach for studying FOI that included teachers’ self-assessed level of 

teaching scientific inquiry (e.g., modeling scientific process skills) in their classrooms.  
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Bodzin and Beerer (2003) found differences in teachers’ self-assessed and observed level 

of scientific inquiry in their classrooms.   

Modern environmental education is designed from a constructivist framework 

(Jonassen, 1991) that emphasizes teaching through inquiry (North American Association 

for Environmental Education, 2010).   However, there is disagreement over what does 

and does not constitute inquiry-based learning (Gautreau & Binns, 2012).  Inquiry can 

range from highly structured activities that have “known outcomes” (i.e., guided 

discovery) to “free-ranging explorations of unexplained phenomena” (i.e., open inquiry) 

(National Research Council, 2000, p. 10).  Minner, Levy, and Century (2010) found that 

inquiry-based science teaching generally increased conceptual learning.  Anderson (2002) 

found that while inquiry can be effective for teaching science, it is difficult to explain to 

teachers exactly what inquiry is and how to incorporate inquiry into teaching.  Inquiry in 

classrooms can be examined by the actions that teachers take to encourage inquiry (e.g., 

the use of open-ended questions) (i.e., teacher inquiry behaviors) or how students in the 

class are using inquiry (e.g., designing and conducting their own experiments) (i.e., 

student inquiry behaviors). 

Some researchers have examined factors that may impact FOI or classroom 

inquiry.  Teacher perceptions about how much a program is needed or will benefit 

students and teacher self-efficacy about implementing a program can impact FOI (Durlak 

& DuPre, 2008).  Teacher background characteristics, such as years of teaching 

experience (Supovitz & Turner, 2000), professional development and training (Durlak & 

DuPre, 2008; Supovitz & Turner, 2000), and sex of teacher (Supovitz & Turner, 2000) 

can also predict classroom inquiry or FOI.  However, the relationship between other 
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teacher background variables:  number of years taught (Supovitz & Turner, 2000), 

education (Klimes-Dougan et al., 2009), and grade-level taught (Klimes-Dougan et al., 

2009) and FOI or classroom inquiry has not been demonstrated. 

School or district-level characteristics, such as administrative or supervisor 

support and program compatibility with school mission (Durlak & DuPre, 2008; Klimes-

Dougan et al., 2009; Supovitz & Turner, 2000), priorities and values (Durlak & DuPre, 

2008) can also affect FOI or classroom inquiry.  Researchers have found differences in 

the effects of teacher support on FOI or classroom inquiry, with Durlak and DuPre (2008) 

finding that technical assistance predicted FOI, while Supovitz and Turner (2000) did not 

find an association between resource availability and inquiry. 

Central Question 

In an effort to help develop an approach for examining FOI in environmental 

education programs in general, we evaluated the Discover Nature Schools program 

(DNS), a free pre-K - 12 environmental education curriculum developed by the Missouri 

Department of Conservation (MDC).  Consistent with the recommendations of Mowbray 

et al. (2003) and O’Donnell (2008), we considered FOI during all stages of the 

evaluation.  We first developed a logic model to clarify program theory, we developed 

instruments to measure FOI, we collected data to measure FOI, and we investigated the 

reliability and validity of our measures.  For this paper, we sought to answer the 

following central question based on three components of FOI (i.e., exposure, adherence, 

and quality of delivery) identified by Dane and Schneider (1998): 

What factors affect exposure, adherence, and quality of delivery (teacher and 

student inquiry behaviors) of the DNS program? 
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We did not include measures of participant responsiveness or program differentiation 

identified by Dane and Schneider (1998) because of limitations on the length of the 

questionnaire and because our study design was not experimental (a requirement for 

program differentiation).  Consistent with existing literature, we used percentage of DNS 

lessons taught to measure exposure (e.g., Songer and Gotwals, 2005), extent to which 

procedures in the DNS Teacher Guide were followed and use of only some items in the 

Teacher Guide to measure adherence (e.g., Fogleman et al., 2011), and scales for student 

and teacher inquiry behaviors to measure quality of delivery (e.g., Bodzin & Beerer, 

2003). 

Method 

Description of Discover Nature Schools 

DNS was developed by the MDC to enhance student knowledge and understanding 

of environmental issues in Missouri, while meeting state science standards.  DNS focuses 

on Missouri species and habitats to connect students with nature through outdoor 

learning.  The first curriculum unit was implemented in 2006.  As of January 2015, the 

DNS program had five units for preschool through high school, and there were 1,236 

Missouri schools (40% of public and private schools) in 467 districts (89% of districts) 

with at least one DNS classroom (K. Lohraff, personal communication, January 27, 

2015).  MDC education consultants offer free teacher trainings for each of the five 

curriculum units.  Teachers who participate in the trainings are eligible to apply for MDC 

grants for field experiences, outdoor exploration equipment, and outdoor classroom 

materials. 

Data 
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We used a web-based questionnaire to survey teachers who had received DNS 

grants or materials in fiscal year 2015.  We selected teachers from a master list (N = 777) 

who had contact with MDC in fiscal year 2015 and who requested the Nature Unfolds 

(grades K-2), Nature Unleashed (grades 3-5), Conserving Missouri’s Aquatic Ecosystems 

(CMAE, grades 6-8), or Nature Unbound (grades 9-12) curriculum.  We sent MDC 

Education Consultants lists of teachers from the master list based on the areas they 

covered and asked them to verify the completeness of the lists.  After removing duplicate 

records and adding teachers identified by Education Consultants our sample list had 829 

teachers.  We piloted the survey in April and May 2015 with a random selection of 68 

teachers, and attempted to contact the remaining 7661  teachers in our sampling frame for 

the full survey.  Because we changed some of the survey questions, we did not include 

responses from the pilot study in the final dataset.  We sent out an initial email request to 

complete the questionnaire on May 6, 2015 and sent follow-up emails to non-respondents 

on May 11 and May 13.  We mailed a US Postal Service letter on May 14 to those who 

had not responded to our earlier requests.  We emailed a random selection of 150 non-

respondents with a request to complete a non-response follow-up questionnaire on June 4 

and a final request to complete the non-response questionnaire on June 10.  The non-

response questionnaire was a shortened version of the full questionnaire that contained 

key questions. 

There were 414 teachers who responded to the survey, for a response rate of 54%.  

Of those teachers, 374 indicated they had taught DNS during the school year and were 

eligible to complete the rest of the questionnaire.  There were 34 teachers who responded 

                                                 
1  This includes five teachers who we identified after the initial contact to teachers. 
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to the non-response survey, for a 23% response rate.  We did not detect any differences 

between respondents and non-respondents, so there were no indications of non-response 

bias. 

Measurement 

Dependent variables.  We used five different measures of FOI as dependent 

variables in our regression models (Table II-2).  Dane and Schneider (1998) identified 

five dimensions of FOI:  adherence (extent program components were delivered as 

prescribed), exposure (number of sessions, session length, or frequency of implemented 

techniques), quality of delivery (qualitative aspects of delivery), responsiveness 

(participant responses to program), and program differentiation (whether or not 

experimental subjects only received planned interventions).  We measured exposure  

using percentage of DNS lessons taught (lessons_taught), which was calculated based on 

the number of lessons teachers indicated they taught one or more activities from.  We 

measured adherence (Dane & Schneider, 1998) using the extent that procedures in the 

Teacher Guide were followed (followed_procedures) and using only some of the items 

from the procedures in the Teacher Guide (some_items).  The adherence items had five 

Likert-type response options ranging from “Strongly Disagree” (1) to “Strongly Agree” 

(5). 

We operationalized quality of delivery (Dane & Schneider, 1998) (specifically 

inquiry) using two Likert-type scales from Horizon Research Inc. (n.d.) to measure 

teacher and student inquiry behaviors; we used a subset of items used by Supovitz and 

Turner (2000) (Table II-1).  To determine whether levels inquiry teaching and learning 

was different during DNS, we asked about each behavior “while…teaching lessons from 
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Discover Nature Schools” and “while…teaching other lessons (not Discover Nature 

Schools lessons).”All items had five response options:  “Never” (1), “Rarely” (2), 

“Sometimes” (3), “Often” (4), and “All or almost all lessons” (5).  We combined the five 

items in the teacher inquiry behaviors scale (teacher_inquiry) and the 12 items in the 

student inquiry behaviors scale (student_inquiry) using item means. 

Independent variables.  We used 29 independent variables in our regression 

models.  These independent variables were chosen based on previous research modeling 

FOI (Durlak & DuPre, 2008; Klimes-Dougan et al., 2009) and classroom inquiry 

(Smolleck et al., 2006; Supovitz & Turner, 2000) and from focus group interviews of 

DNS teachers.  We did not use step-wise model selection techniques because step-wise 

model selection has been found to have problems, including inconsistent outcomes with 

different model selection algorithms (Whittingham, Stephens, Bradbury, & Freckleton, 

2006) and lack of replicability (Thompson, 1995).  However, because of the large number 

of independent variables in each model, we used an alpha level of .01 to indicate 

statistical significance.  We checked for multicollinearity in each of our models using 

variance inflation factors.  Alignment of DNS with district content standards 

(content_standards), how well DNS teaches content (teaching_content), availability of 

instructional time to teach DNS (instructional_time), extent students had mastered DNS 

content before school year (mastered_content), teacher content knowledge 

(content_knowlege), teacher comfort with teaching outside (comfortable_outside), and 

teacher comfort with teaching DNS (comfortable_DNS) were Liker-type items with five 

response options ranging from “Strongly Disagree” (1) to “Strongly Agree” (5).  

Participation in off-site DNS field experiences (field_experience), receipt of MDC DNS 
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grant (DNS_grant), receipt of MDC DNS training (DNS_training), other teachers in 

school taught DNS (other_teachers), taught Nature Unfolds, the grades K – 2 DNS unit 

(taught_Unfolds), taught Nature Unleashed, the DNS unit for grades 3 – 5 

(taught_Unleashed), taught Conserving Missouri’s Aquatic Ecosystems the DNS unit for 

grades 6 – 8 (taught_CMAE), and taught Nature Unbound, the DNS unit for grades 9 – 

12 (taught_Unbound) had two response options,  “No” (0) and “Yes” (1).  Number of 

years of teaching experience (years_taught) had seven response options ranging from “0 

to 2 years” (1) to “26 or more years (26).  Number of years teaching DNS 

(years_taught_DNS) had five response options ranging from “None” (0) to “6 or more 

years” (6).  Number of years teaching science (years_taught_science) had seven response 

options ranging from “None” (0) to “21 to 25 years” (23).  Number of undergraduate 

(undergrad_science) and graduate (grad_science) science courses taken, adapted from  

Horizon Research Inc. (n.d.),  had six response options ranging from “None” (0) to “5 or 

more courses” (5).  Sex (female) was coded 0 for “male” and 1 for “female.” 

We measured district and MDC support using two Likert-type scales, adapted from  

Horizon Research Inc. (n.d.) (Table II-1), with five response options:  “Strongly 

Disagree” (1), “Disagree” (2), “Neither Agree nor Disagree” (3), “Agree” (4), and 

“Strongly Agree” (5).  We combined the seven items in the district support scale 

(district_support) and the six items in the MDC support scale (MDC_support) scale using 

items means. 

Scale reliability.  Cronbach inter-item reliability for all scales was “good” (>.80) 

(Vaske, 2008).  The Cronbach inter-item reliability for the teacher_inquiry scale was α = 

.82 “while teaching lessons from Discover Nature Schools” and α = .81 “while teaching 
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other lessons.” The Cronbach inter-item reliability for the student_inquiry scale was α = 

.86 “while teaching lessons from Discover Nature Schools” and α = .85 “while teaching 

other lessons.” The Cronbach inter-item reliability for the district_support scale was α = 

.84 and for the MDC_support scale was α = .86. 

Data Analysis 

We used ordinary least squares regression (Gordon, 2010) to investigate the effects 

of independent variables on five different measures of FOI.  Model 1 had lessons_taught 

as the dependent variable, Model 2 had followed_procedures, Model 3 had some_items, 

Model 4 had teacher_inquiry_DNS, and Model 5 had student_inquiry_DNS as dependent 

variables. We analyzed data using Stata (StataCorp LP, 2013). 

Results 

Descriptive statistics for all variables are in Table II-2. 

Predictors of FOI 

Model 1 explained 12% of the variance in lessons_taught (Adjusted R2 = .12, p < 

.01), Model 2 explained 13% of the variance in followed_procedures (Adjusted R2 = .13, 

p < .01), Model 3 explained 0% of the variance in some_items (Adjusted R2 = -.03, p = 

.93), Model 4 explained 16% of the variance in teacher_inquiry_DNS (Adjusted R2 = .16, 

p < .01), and Model 5 explained 32% of the variance in student_inquiry_DNS (Adjusted 

R2 = .32, p < .01). 

Instructional_time had a positive relationship with lessons_taught (β = .23, p < 

.01), followed_procedures (β = .17, p < .01), and student_inquiry_DNS (β = .18, p < .01) 

(Table II-3).  Mastered_content had a negative relationship with lessons_taught (β = -.15, 

p < .01), so, on average, teachers who reported higher student mastery reported 
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completing less of the DNS curriculum.  District_support was positively related to 

student_inquiry_DNS (β = .21, p < .01).  Somewhat surprisingly, field_experience had a 

negative relationship with teacher_inquiry_DNS (β = -.20, p < .01). 

MDC_support was a significant positive predictor of followed_procedures (β = 

.19, p < .01).  DNS_training was positively related to student_inquiry_DNS (β = .17, p < 

.01).  There were differences based on DNS unit taught in inquiry behaviors, with 

taught_Unbound teachers less likely to report teacher_inquiry_DNS (β = -.26, p < .01) 

than those teachers who taught more than one unit. 

Discussion 

Effective teaching, including the use of inquiry-based learning techniques, has 

been linked to student achievement in science (Johnson, Kahle, & Fargo, 2007).  We 

found mixed results for differences in inquiry during DNS lessons vs. other lessons, with 

teachers reporting more student inquiry behaviors during DNS lessons, but no differences 

in teacher inquiry behaviors.  Many environmental education programs emphasize 

inquiry-based learning (North American Association for Environmental Education, 

2010).  However, program managers should not assume that teachers are using inquiry-

based teaching just because it is part of a curriculum. 

Instructional time can affect implementation of environmental education 

programs (Iowa Department of Natural Resources, 2009; Parlo & Butler, 2007).  Teacher 

perceptions of how much instructional time they had for DNS predicted three of the 

measures of FOI:  the percentage of DNS lessons taught, following DNS procedures, and 

student inquiry behaviors.  There obviously is little program managers can do to increase 
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instructional time for teachers.  However, FOI might increase if more teachers believed 

that DNS was helping them meet pre-existing teaching requirements. 

Consistent with previous research (Iowa Department of Natural Resources, 2009; 

Spence et al., 2013), support from MDC and from teachers’ school districts predicted 

measures of FOI.  Similar to studies linking administrative support with FOI (Durlak & 

DuPre, 2008; Klimes-Dougan et al., 2009; Supovitz & Turner, 2000), school district 

support was important for student inquiry behaviors in the DNS program.  Teachers who 

indicated more support from the MDC were more likely to follow DNS procedures.  

Also, receipt of DNS training from MDC seemed to increase both teacher and student 

inquiry behaviors, so expanding training efforts might be a way for MDC to increase 

FOI.  This is consistent with research by Durlak and DuPre (2008) which found a link 

between technical assistance and FOI.  However, similar to Supovitz and Turner (2000), 

who did not find a relationship between teacher resource availability and inquiry, we did 

not find a relationship between receipt of a DNS grant and FOI.  

Durlak and DuPre (2008) found that the perceived need for or potential benefits 

of a program, as well as compatibility of the program with the mission or priorities of an 

organization predicted FOI.  However, we did not find a relationship between perceptions 

about how well DNS teaches content standards and its content and FOI.  Teacher self-

efficacy has been linked to FOI (Durlak & DuPre, 2008; Smolleck et al., 2006). 

However, we did not find that teacher self-assed content knowledge, teacher comfort 

teaching outside, or teacher comfort teaching DNS predicted any measures of FOI. 

Interestingly, most teacher background characteristics:  number of years taught 

overall, number of years taught science, number of years taught DNS, number of 
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undergraduate and graduate science courses completed, and sex of teacher sex did not 

impact any measures of FOI.  This is consistent with previous studies that have not found 

a link between some teacher characteristics and FOI (Klimes-Dougan et al., 2009; 

Supovitz & Turner, 2000).  However, these are factors which program managers have 

little control over, while other variables (e.g., MDC support, DNS training) which were 

associated with FOI in this study, could be impacted by managers of environmental 

education programs. 

FOI is a multi-dimensional construct (Century et al., 2010; Dane & Schneider, 

1998).  This research indicates that there may be a complex combination of variables that 

predict different dimensions of FOI as each model had a unique combination of 

significant predictors.  Also, there seemed to be differences in the validity of our 

measures of FOI as adjusted R squared values for the models ranged from -.03 to .32.   

Most FOI research has focused on how FOI affects program efficacy and 

effectiveness (O’Donnell, 2008).  A limitation of the current research is that it does not 

attempt to link FOI directly to outcomes of the DSN program.  This study also relies on 

self-reported data by teachers.  This could be another limitation because teachers can 

overestimate their own use of inquiry-based teaching (Bodzin & Beerer, 2003). 

There is little agreement on how to conceptualize and operationalize FOI in 

environmental education programs.  In this study we investigated exposure, adherence, 

and quality of delivery, components of FOI identified by Dane and Schneider (1998).  

We believe that an approach similar to the one outlined in this paper could be used to 

examine FOI in other environmental education programs.  We recommend further study, 
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including refining how FOI is defined and measured, of FOI in environmental education 

programs. 
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Table II-1.  Question wording for multi-item scales 
Teacher inquiry behaviors scale (teacher_inquiry) 
“Arranged seating to facilitate student discussion.” 
”Used open-ended questions.” 
“Required students to supply evidence to support their claims.” 
“Encouraged students to explain concepts to one another.” 
“Encouraged students to consider alternative explanations.” 
Student inquiry behaviors scale (student_inquiry) 
“Made formal presentations to the class.” 
“Engaged in hands-on activities.” 
“Designed or implemented their own investigation.” 
“Worked on models or simulations.” 
“Worked on extended investigations or projects (a week or more in duration).” 
“Participated in fieldwork (collected data or recorded observations outside the classroom).” 
“Used a science notebook or journal.” 
“Worked on portfolios.” 
“Participated in discussions with the teacher to further understand activity content.” 
“Worked in cooperative learning groups.” 
“Shared ideas or solved problems with each other in small groups.” 
“Went outside during at least part of a lesson.” 
District support scale (district_support) 
“My school district encourages me to teach Discover Nature Schools.” 
“My school district enhances my teaching of Discover Nature Schools by providing me with needed 
materials and equipment.” 
“My school district provides time for me to participate in professional development related to Discover 
Nature Schools.” 
“My school district provides sufficient time for me to plan and prepare Discover Nature Schools 
lessons.” 
“My school district provides sufficient funding for me to purchase equipment and supplies for Discover 
Nature Schools lessons.” 
“My school district provides sufficient funding for me to take my students on Discover Nature Schools 
field experiences.” 
“I have adequate facilities at my school to teach Discover Nature Schools lessons outside.” 
MDC support scale (MDC_support) 
“The Missouri Department of Conservation provides sufficient funding for me to purchase equipment 
and supplies for Discover Nature Schools lessons.” 
“The Missouri Department of Conservation provides sufficient funding for me to take my students on 
Discover Nature Schools field experiences.” 
“The Missouri Department of Conservation administers Discover Nature Schools grants in a fair and 
equitable way.” 
“Missouri Department of Conservation staff are knowledgeable about Discover Nature Schools content.” 
“Missouri Department of Conservation staff respond to inquiries within a reasonable amount of time.” 
“I would recommend the Discover Nature Schools program to other teachers.” 
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Table II-2.  Descriptive statistics for all variables (N = 291-303) 

Question wording or variable description Variable name Mean 
Standard 
deviation 

Percent of DNS lessons taught lessons_taught .70 - 
“I followed the procedures outlined in the 
Teacher Guide with few or no 
modifications.” 

followed_procedures 3.62 1.02 

“I used only some of the items from the 
procedures in the Teacher Guide.” 

some_items 3.28 1.03 

Teacher inquiry behaviors teacher_inquiry_DNS 4.09 0.79 
Student inquiry behaviors student_inquiry_DNS 3.45 0.65 
“Discover Nature Schools is aligned with 
my district's content standards.” 

content_standards 4.13 0.76 

“Discover Nature Schools activities do a 
good job of teaching the content.” 

teaching_content 4.32 0.69 

“I have enough instructional time within 
the school year for Discover Nature 
Schools.” 

instructional_time 3.49 1.13 

“My students had already mastered the 
Discover Nature Schools content before 
this school year.” 

mastered_content 2.19 0.91 

“I have enough content knowledge to teach 
Discover Nature Schools.” 

content_knowlege 4.31 0.66 

“I feel comfortable teaching outside.” comfortable_outside 4.50 0.65 
“I feel comfortable teaching Discover 
Nature Schools.” 

comfortable_DNS 4.48 0.64 

District support district_support 3.41 0.76 
MDC support MDC_support 4.38 0.56 
“Did your class go on any (or will your 
class go on any) off-site Discover Nature 
Schools field experiences this school 
year?” 

field_experience .76 - 

“Have you ever received a Missouri 
Department of Conservation grant for your 
classroom for Discover Nature Schools 
field experiences or instructional or 
outdoor classroom materials?” 

DNS_grant .82 - 

“Have you received training on using the 
Discover Nature Schools curriculum by 
someone from the Missouri Department of 
Conservation” 

DNS_training .85 - 

“Did other teachers in your school (besides 
you) teach Discover Nature Schools 
lessons during the current school year 
(2014-15)?” 

other_teachers .69 - 

“Counting this school year, how many 
years have you taught?” 

years_taught 12.90 7.77 

“Counting this school year, how many 
years have you taught lessons from the 
Discover Nature Schools curriculum?” 

years_taught_DNS 3.04 1.39 

“Counting this school year, how many 
years have you taught science?” 

years_taught_science 11.12 7.31 

“How many undergraduate courses have 
you completed in life, earth and space, or 

undergrad_science 3.58 1.41 
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Question wording or variable description Variable name Mean 
Standard 
deviation 

physical science?” 
“How many graduate courses have you 
completed in life, earth and space, or 
physical science?” 

grad_science 1.20 1.79 

“Are you male or female?” female .85 - 
Taught Nature Unfolds (grades K – 2 unit) taught_Unfolds .23 - 
Taught Nature Unleashed (grades 3 – 5 
unit) 

taught_Unleashed .41 - 

Taught Conserving Missouri’s Aquatic 
Ecosystems (grades 6 – 8 unit) 

taught_CMAE .18 - 

Taught Nature Unbound (grades 9 – 12 
unit) 

taught_Unbound .11 - 

Taught two or more units taught_2_or_more .08 - 
followed_procedures, some_items, content_standards, teaching_content, instructional_time, 
mastered_content, content_knowlege, comfortable_outside, comfortable_DNS:  1 = Strongly Disagree, 2 = 
Disagree, 3 = Neither Agree nor Disagree, 4 = Agree, 5 = Strongly Agree. 
field_experience, DNS_grant, DNS_training, other_teachers, taught_Unfolds, taught_Unleashed, 
taught_CMAE, taught_Unbound:  0 = No, 1 = Yes. 
years_taught:  1 = 0 to 2 years, 4 = 3 to 5 years, 8 = 6 to 10 years, 13 = 11 to 15 years, 18 = 16 to 20 years, 
23 = 21 to 25 years, 26 = 26 or more years. 
years_taught_DNS:  0 = None, 1 = 1 year, 2.5 = 2 to 3 years, 4.5 = 4 to 5 years, 6 = 6 or more years. 
years_taught_science:  0 = None, 1.5 = 1 to 2 years, 4 = 3 to 5 years, 8 = 6 to 10 years, 13 = 11 to 15 years, 
18 = 16 to 20 years, 23 = 21 to 25 years. 
undergrad_science, grad_science:  0 = None, 1 = 1 course, 2 = 2 courses, 3 = 3 courses, 4 = 4 courses, 5 = 5 
or more courses. 
female:  0 = male, 1 = female. 
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Table II-3.  Results of ordinary least squares regression models predicting fidelity of implementation variables 
 

Model 1:  lessons_taught 
(N = 302) 

Model 2:  
followed_procedures (N 

= 303) 
Model 3:  some_items (N 

= 299) 

Model 4:  
teacher_inquiry_DNS (N 

= 302) 

Model 5:  
student_inquiry_DNS (N 

= 291) 

Variable name b 
Robust 

SE β b SE β b SE β b SE β b SE β 
content_standards .03 .04 .07 .01 .10 .00 .00 .11 .00 .05 .08 .05 .01 .06 .01 
teaching_content .02 .05 .04 .14 .11 .10 .03 .13 .02 .03 .09 .03 .07 .07 .08 
instructional_time .08** .02 .23** .16** .06 .17** .00 .07 .00 .02 .04 .03 .10** .03 .18** 
mastered_content -.06** .02 -.15** .03 .07 .02 -.10 .07 -.09 .05 .05 .05 .07 .04 .10 
content_knowlege -.01 .05 -.02 -.28 .12 -.18 -.01 .13 .00 .13 .09 .11 -.03 .07 -.03 
comfortable_outside .07 .06 .12 .04 .15 .02 .14 .16 .09 .08 .11 .07 .19 .08 .19 
comfortable_DNS -.02 .07 -.03 .08 .17 .05 -.19 .19 -.12 .11 .13 .09 .09 .10 .08 
district_support .00 .03 .00 .04 .09 .03 .08 .10 .06 .15 .07 .14 .18** .05 .21** 
MDC_support .01 .05 .01 .34** .13 .19** .09 .14 .05 .01 .10 .00 .00 .07 .00 
field_experience -.01 .07 -.01 -.21 .16 -.09 .01 .17 .01 -.37** .12 -.20** -.04 .09 -.03 
DNS_grant .14 .07 .13 .04 .16 .01 .00 .18 .00 .17 .12 .08 .10 .10 .06 
DNS_training .08 .07 .07 .19 .17 .07 -.09 .19 -.03 .29 .13 .13 .31** .10 .17** 
other_teachers -.07 .05 -.08 -.05 .13 -.02 .06 .14 .03 .13 .10 .08 .04 .07 .03 
years_taught -.01 .00 -.17 -.02 .01 -.13 -.01 .01 -.05 .00 .01 -.02 .00 .01 -.03 
years_taught_DNS .04 .02 .14 -.06 .05 -.08 .01 .05 .01 -.01 .04 -.02 -.06 .03 -.13 
years_taught_science .01 .01 .11 .00 .01 .03 .00 .01 .01 -.01 .01 -.07 .00 .01 -.04 
undergrad_science .00 .02 -.01 .03 .05 .04 .10 .05 .13 -.01 .03 -.02 .01 .03 .02 
grad_science -.01 .01 -.04 -.02 .04 -.04 -.04 .04 -.07 -.01 .03 -.02 .03 .02 .08 
sex -.02 .06 -.02 .16 .17 .06 .29 .19 .10 .05 .13 .02 .14 .10 .07 
taught_Unfolds .09 .09 .10 .13 .24 .06 .05 .27 .02 -.44 .19 -.23 -.20 .14 -.13 
taught_Unleashed .06 .09 .07 .30 .23 .15 .19 .25 .09 -.21 .17 -.13 -.19 .13 -.15 
taught_CMAE -.03 .09 -.03 .00 .25 .00 .25 .28 .10 -.21 .19 -.10 -.30 .14 -.18 
taught_Unbound -.02 .09 -.02 -.14 .28 -.04 .27 .31 .08 -.66** .21 -.26** -.40 .16 -.19 
Adjusted R2 .12 - - .13 - - -.03 - - .16 - - .32 - - 
Root mean square error .36 - - .95 - - 1.05 - - .72 - - .54 - - 
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Constant .27 .24 - 1.42 .63 - 2.27 .71 - 1.84 .48 - .82 .37 - 
** p < .01 
lessons_taught:  arcsine square root transformation. 
Note:  taught_Unfolds, taught_Unleashed, taught_CMAE, taught_Unbound:  reference category is taught_2_or_more.
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Chapter III:   An Evaluation of Discover Nature Schools: A Collaborative Project 

Between Missouri Department of Conservation, Prairie Fork Trust, and 

University of Missouri 

Dain Palmer, Anna Ball, and Eric Kurzejeski, and Charles Nilon 

Final project report 
 

Introduction for Dissertation:  An Investigation of Stewardship 

Purpose 

Until this project, there had not been a comprehensive summative evaluation 

(Scriven, 1991) to determine the efficacy or effectiveness of DNS.  The primary purpose 

of this chapter was to examine the efficacy of the DNS program in affecting intended 

stewardship behaviors and to investigate how fidelity of implementation (FOI), affects 

variables related to stewardship. 

Research Questions 

The dissertation research questions unique to this chapter are related to intended 

stewardship behaviors: 

3. How are variables important to intended stewardship behaviors affected by 

participation in the DNS program? 

4. How does Fidelity of Implementation influence variables important to 

intended stewardship? 

Methods 

To answer these research questions, I intensively studied students in classrooms 

whose teachers did and did not teach DNS.  I developed pre- and post-unit surveys for 

students in grades 3 through 8.  Teachers who participated in the classroom study 



  
 
    

58 
 

  

completed a web-based survey after they had administered the post-unit student surveys 

and science assessments.  In order to limit the scope of the evaluation the student pre- and 

post-unit surveys/science assessments and teacher post-unit survey focused on the units 

for grades 3-5 (Nature Unleashed) and 6-8 (Conserving Missouri’s Aquatic Ecosystems) 

(CMAE) and included teachers in five focus areas in Missouri. 

When investigating intended stewardship behaviors for evaluation question 3, I 

examined ecological knowledge, perceived behavioral control, social norms, self-

assessed knowledge of how to perform behaviors, and environmental attitudes (personal 

impacts of no wild plants or animals attitudes and attitudes about environmental harm) 

(Bamberg & Möser, 2007; Hungerford & Volk, 1990).  Because of limitations with 

length of the questionnaires, I did not include other variables in Bamberg and Moser’s 

(2007) model.  I measured FOI using extent inquiry-based teaching was incorporated into 

lessons (student and teacher inquiry behaviors) and time spent outdoors teaching.  I did 

not include other measures of FOI because these other measures (e.g., the extent of DNS 

lessons that were taught) were not applicable to teachers in comparison classrooms who 

did not teach DNS. 

Findings 

I used several hierarchical regression models to investigate the effects of DNS on 

variables that could be related to student stewardship behaviors.  Dependent variables 

included student science assessment score (a pre- post-test of knowledge of ecological 

concepts), environmental attitudes, intentions to perform stewardship behaviors, 

knowledge of how to perform stewardship behaviors, social norms, and perceived 

behavior control.  The science assessment score was calculated based on responses to an 
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assessment; I calculated an overall score (science_assessment_percent), as well as scores 

on multiple choice (inquiry_mc) and open-ended items (inquiry_oe) for an inquiry task.  

Independent variables included exposure to a DNS unit, sex and age of student, and 

several measures of FOI (extent of DNS/science lessons taught outside, student inquiry 

behaviors, and teacher inquiry behaviors).  Similar to findings by Bexell, Jarrett, and Ping 

(2013), Bogner (1998), Ferreira (2012), Hsu (2004), Kruse and Card (2004), Martin 

(2003), Osbaldiston and Schmitz (2011), and Zint, Kraemer, Northway, and Lim (2002), 

I found that students who were taught the DNS curriculum (Nature Unleashed:  b = 

0.096, p < 0.01; CMAE:  b = 0.078, p < 0.01) had higher increases in science assessment 

scores (pre-unit to post-unit) than students in comparison classrooms (Table III-5).  Some 

studies (Bexell et al., 2013; Bogner, 1998; Ferreira, 2012; Kruse & Card, 2004; Zint et 

al., 2002) have shown increases in environmental sensitivity due to conservation 

education programs, while other studies (J. Boeve-de Pauw & Van Petegem, 2011; 

Martin, 2003) have not shown a change in environmental sensitivity based on 

conservation education.  There were no differences in environmental sensitivity based on 

receipt of the DNS curriculum (Table III-20).   

Research on the effect of environmental education on behaviors or intended 

behaviors has been mixed, with some researchers (Bexell et al., 2013; Hsu, 2004; Kruse 

& Card, 2004) finding an effect of environmental education on behaviors or intentions 

and other researchers not finding an effect (Jelle Boeve-de Pauw & Van Petegem, 2013; 

Martin, 2003).  Also, Bogner (1998) and Zint et al. (2002) found that behaviors or 

intended behaviors increased for students in some environmental education programs, but 

did not increase for students in other programs.  Hsu (2004) and Zint et al. (2002) found 
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that knowledge of environmentally responsible behaviors increased as the result of 

environmental education.  Hsu (2004) found that a college environmental education 

course increased locus of control; Zint et al. (2002) found that students in a 3-day 

environmental education program had increases in locus of control, while students 

participating in a 2-week environmental education program did not.  For the DNS 

evaluation, there were also no differences in pre-/post-unit intentions to perform 

behaviors to help wildlife, self-assessed knowledge of behaviors to help wildlife, social 

norms of behaviors to help wildlife, and locus of control of behaviors to help wildlife 

based on receipt of the DNS curriculum (Table III-21).  

I found that some measures of FOI were related to changes in variables related to 

student stewardship behaviors.  Having more lessons outside was associated with higher 

likelihood of increases in students’ personal impacts of no wild plants or animals 

attitudes (b = 0.393, p < 0.05) and attitudes about environmental harm (b = 0.456, p < 

0.01).  This is consistent with previous research demonstrating a connection between 

students being outside and environmental sensitivity (Arnold, Cohen, & Warner, 2009; 

Collado, Staats, & Corraliza, 2013; Hsu, 2009; Wells & Lekies, 2006).  Teacher inquiry 

behaviors were related to an increase in attitudes about environmental harm (b = 0.740, p 

< 0.05).  And, I found that having more lessons outside was related to a higher likelihood 

of increases in self-assessed knowledge of behaviors to help wildlife (b = 0.483, p < 

0.01). 

Surprisingly, student inquiry behaviors were related to a decrease in attitudes about 

environmental harm attitudes (b = 0.863, p < 0.01) and a lower increases in locus of 

control of behaviors to help wildlife (b = -0.055, p < 0.05), and teacher inquiry behaviors 
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were related to a lower likelihood of an increase in self-assessed knowledge of behaviors 

to help wildlife (b = -0.683, p < 0.05). 

The findings from this chapter indicate that although the DNS program increases 

ecological knowledge, there were mixed results for the program impacting variables 

related to stewardship.  In other words, the program seems good at doing what it is 

explicitly designed to do – that is, to educate students about ecology.  However, program 

managers also intend that the program affects stewardship.  I recommend that managers 

of environmental education programs explicitly target variables that are likely to impact 

stewardship.  For example, the DNS program could have components designed to 

increase locus of control of stewardship behaviors. 

This study also did not find a straightforward relationship between FOI and 

program outcomes.  This may indicate that FOI is an indirect determinate of program 

outcomes, or that there are aspects of FOI that were not captured in the way FOI was 

operationalized in this study.   
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Executive Summary 

We used the following questions, developed with input from MDC staff and 

Discover Nature Schools (DNS) teachers, to evaluate the DNS program: 

1. How does DNS affect student achievement in science? 

2. Is DNS being implemented as designed (fidelity of implementation)? 

3. How does DNS affect determinants of early student natural resource 

stewardship? 

We used a case study approach that included teacher focus groups, an intensive 

classroom study, and a statewide teacher survey.  “Differences” based on statistical tests 

are significant at the α = 0.05 level (i.e., we can be 95% certain that there are actual 

differences in the population). 

 

Evaluation Question 1:  How Does DNS Affect Student Achievement in Science? 

• Students who were taught Nature Unleashed or Conserving Missouri’s Aquatic 

Ecosystems (CMAE) units had significantly higher increases in science assessment 

scores (pre-unit to post-unit) than students in comparison classrooms (Figure III-1).  

There were no differences in pre- and post-unit science assessment scores based on 

the extent students went outside, student inquiry behaviors, or teacher inquiry 

behaviors. 
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Figure III-1.  Pre- and post-unit science assessment scores1 for students in 
comparison, Nature Unleashed, and CMAE classrooms 

 
 

• We found that students in Nature Unleashed classrooms were more likely to answer 

the multiple choice inquiry item correctly in the post-test.  No other variables, 

including being taught CMAE, affected pre- and post-unit changes in scores to the 

multiple choice inquiry questions.  No variables affected pre- and post-unit changes 

in scores to the open-ended inquiry questions. 

• On average, most teachers who responded to the statewide teacher survey believed 

that DNS was aligned with their district’s content standards, and that DNS activities 

do a good job of teaching content (Figure III-2). 

                                                 
1 Science assessment score:  arcsine square root transformation. 
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Figure III-2.  Mean responses2 to questions about the DNS program from the 
statewide teacher survey  

 

• It was important to teachers at the focus groups that the DNS curriculum was aligned 

with academic standards.  Teachers generally thought that the curriculum was aligned 

with Course Level Expectations (CLEs) and Grade Level Expectations (GLEs).  

There was less agreement with how well DNS is aligned with Common Core 

standards and Next Generation Science Standards.  Teachers at the focus groups also 

spoke about how important they thought the DNS program was, and, overall, teachers 

seemed to like the materials. 

• On average, teachers responding to the statewide teacher survey reported their 

students went outside more while teaching DNS lessons (mean3 = 3.80) than while 

teaching other lessons (mean3 = 2.97) (Figure III-3). 

                                                 
2 1 = Strongly Disagree, 2 = Disagree, 3 = Neither Agree nor Disagree, 4 = Agree, 5 = Strongly Agree. 
3 1 = Never, 2 = Rarely, 3 = Sometimes, 4 = Often, 5 = All or almost all activities. 
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Figure III-3.  How often students went outside during at least part of a lesson4 from 
the statewide teacher survey 

 

• On average, teachers responding to the statewide teacher survey also reported more 

student inquiry behaviors while teaching DNS lessons (mean4 = 3.40) than while 

teaching other lessons (mean4 = 3.29) (Figure III-4). 

Figure III-4.  Mean response4 to student inquiry behaviors items from the statewide 
teacher survey 

 

                                                 
4 1 = Never, 2 = Rarely, 3 = Sometimes, 4 = Often, 5 = All or almost all activities. 
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• There was not a difference between reported teacher inquiry behaviors while teaching 

DNS lessons (mean5 = 4.07) and while teaching other lessons (mean5 = 4.07). 

• High school teachers at the focus groups were generally pleased with the pre- and 

post-unit assessment that is part of the Nature Unbound unit.  Some teachers thought 

the pre- and post-unit tests were too long and asked questions that were too specific.  

Some teachers thought the assessments were not formatted well and could be 

“overwhelming” to students.  Several focus group participants thought the pre- and 

post-unit assessments focused on “rote memory” instead of “being able to apply the 

knowledge.” Some teachers thought, “an online test would also be less intimidating 

than a packet of 17 pages.” Several teachers said that they gave “open-note 

assessments” because in the DNS assessments, “it’s memorize and spit out,” instead 

of using “higher-level thinking.” 

• Focus group participants believed the DNS program facilitated student engagement.  

Also, there was widespread agreement that students enjoyed DNS activities, 

particularly the field experiences.  Teachers at the focus groups also talked about how 

the DNS curriculum allowed students to practice observation, journaling, and data 

collection. 

 
Evaluation Question 2:  Is DNS Being Implemented as Designed (FOI)? 

• According to the statewide teacher survey, on average, teachers followed the 

procedures outlined in the DNS Teacher Guide more often than not (mean5 ≥ 3.1).  

                                                 
5 1 = Never, 2 = Rarely, 3 = Sometimes, 4 = Often, 5 = All or almost all activities. 
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Teachers also reported, on average, “sometimes” only using some of the procedures 

in the Teacher Guide (mean6 = 3.2 to 3.3) and bringing in supplemental activities or 

materials (mean6 = 3.0 to 3.7). 

• Teachers at the focus groups said they used differentiation to adapt DNS for 

individual students, and teachers mentioned that the assessments included with the 

curriculum do not take into account individual student differences. 

• The amount of instructional time for DNS had a significant positive relationship with 

the percentage of lessons taught (Figure III-5), the extent procedures were followed, 

and the level of student inquiry behaviors.  The extent that students had already 

mastered DNS content had a negative relationship with percentage of lessons taught, 

so, on average, teachers who reported higher student mastery reported completing 

less of the DNS curriculum.  There was also a negative relationship between teacher 

content knowledge and the extent that DNS procedures were followed, so teacher 

with higher self-reported content knowledge were less likely to follow the procedures.  

There was a positive relationship between teacher comfort teaching outside and 

student inquiry behaviors (Figure III-6).  Amount of district support for teaching DNS 

was positively related to both teacher inquiry behaviors and student inquiry 

behaviors.  Somewhat surprisingly, participating in a DNS field experience had a 

negative relationship with teacher inquiry behaviors. 

                                                 
6 1 = Never, 2 = Rarely, 3 = Sometimes, 4 = Often, 5 = All or almost all activities. 
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Figure III-5.  Percentage of DNS lessons taught7 by instructional time for DNS 

 
 

Figure III-6.  Mean response8 to student inquiry behavior items by level of comfort 
teaching outside 

 

• Support from MDC was a significant positive predictor of following DNS procedures 

(Figure III-7).  Receipt of a DNS grant was positively related to percentage of lessons 

taught.  Receiving DNS training from MDC staff was positively related to both 
                                                 
7 Percentage of DNS lessons taught:  arcsine square root transformation. 
8 1 = Never, 2 = Rarely, 3 = Sometimes, 4 = Often, 5 = All or almost all activities. 
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teacher inquiry behaviors and student inquiry behaviors.  Number of years teaching 

DNS was positively related to percentage of lessons taught, but, surprisingly, was 

negatively related to student inquiry behaviors.  There were differences based on 

DNS unit taught in inquiry behaviors, with Nature Unfolds teachers being less likely 

to report higher teacher inquiry behaviors, CMAE teachers being less likely to report 

higher student inquiry behaviors, and Nature Unbound teachers less likely to report 

both teacher and student inquiry behaviors than those teachers who taught more than 

one unit. 

Figure III-7.  Followed procedures in Teacher Guide by mean response9 to support by 
MDC items 

 
 

• Some teachers indicated they did not have enough instructional time to teach DNS 

(mean9 = 3.2 to 3.5).  On average, teachers disagreed that their students had already 

mastered DNS content before the school year (mean9 = 2.0 to 2.4).  Teachers, on 

                                                 
9 1 = Strongly Disagree, 2 = Disagree, 3 = Neither Agree nor Disagree, 4 = Agree, 5 = Strongly Agree. 
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average, agreed that they have enough content knowledge to teach DNS (mean10 ≥ 

4.2), feel comfortable teaching outside (mean10 ≥ 4.2), and feel comfortable teaching 

DNS (mean10 ≥ 4.2). 

• On average, teachers agreed with all of the questions about the level of support by 

their school districts (mean10 ≥ 3.3), except for the questions about funding.  

Teachers, on average, neither agreed nor disagreed that their districts provided 

sufficient funding for DNS materials (mean10 = 2.9 to 3.1) and field experiences 

(mean10 = 2.9 to 3.1). 

• Teachers, on average, indicated that MDC staff are knowledgeable about DNS 

content (mean10 ≥ 4.4), MDC staff respond to inquiries within a reasonable amount of 

time (mean10 ≥ 4.4).  They would recommend the DNS program to other teachers 

(mean10 ≥ 4.5).  There was slightly less agreement that MDC provides sufficient 

funding for DNS supplies (mean10 = 3.9 to 4.1), that MDC provides sufficient 

funding for DNS field experiences (mean10 = 3.9 to 4.3), and that MDC administers 

DNS grants in a fair and equitable way (mean10 = 4.0 to 4.4). 

• According to the focus groups, there were widely different levels of support for the 

DNS program by teachers’ school districts.  Some school administrators encouraged 

participation in the DNS program.  However, a teacher at a parochial school felt 

isolated teaching DNS.  Teachers thought that MDC education consultants generally 

provided good support for the DNS program.  However, some teachers thought they 

had to wait too long for a response when they contacted an education consultant.  

Focus group participants discussed wanting to be able to network with other DNS 
                                                 
10 1 = Strongly Disagree, 2 = Disagree, 3 = Neither Agree nor Disagree, 4 = Agree, 5 = Strongly Agree. 
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teachers and MDC staff using computer based tools such as a networking website, a 

listserv, bulletin board, or teacher forum.  Teachers were concerned with their lack of 

knowledge of some DNS content. 

• Most teachers reported the receipt of a MDC DNS grant, although those who taught 

Nature Unbound (59%) or 2 or more units (67%) were less likely to have received a 

grant than those teaching Nature Unfolds (85%), Nature Unleashed (81%), or CMAE 

(90%). 

• There was considerable discussion among focus group participants about MDC 

grants.  Teachers appreciated the grants, saying the field experiences would not be 

possible without MDC funding.  However, they noted that the $7 per student rate 

provided for field experiences was sometimes not enough money to cover costs, 

particularly for teachers from small districts.  Also, it was a challenge that only half 

of the grant funds were provided up front and half at the end of the grant period.   

• We found that having more lessons outside was related to higher likelihood of 

increases (pre-unit to post-unit) in personal impacts of no wild plants or animals 

attitudes (Figure III-8) and attitudes about environmental harm (Figure III-9).  

Teacher inquiry behaviors were related to an increase in attitudes about 

environmental harm.  Surprisingly, student inquiry behaviors were related to a 

decrease in attitudes about environmental harm attitudes.  There were no pre-unit to 

post-unit differences in environmental attitudes based on receipt of the DNS 

curriculum. 
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Figure III-8.  Pre- and post-unit probabilities of personal impacts of no wild plants or 
animals attitudes by frequency of teaching outside during DNS lessons 

 
 

Figure III-9.  Pre- and post-unit probabilities of student environmental harm attitudes 
by frequency of teaching outside during DNS lessons 

 
 

• On average, teachers reported teaching at least one activity from 65% of Nature 

Unfolds chapters, 69% of Nature Unleashed lessons, 68% of CMAE chapters, and 

61% of Nature Unbound chapters. 
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• While observing classrooms of four participating teachers, we noted several instances 

where a teacher or student behavior was not observed, but the teacher reported on a 

questionnaire that the behavior had occurred “all or almost all lessons” during the 

study. 

• Except for one high school teacher, no teachers in the focus groups said they taught 

the entire DNS curriculum as written.  They mentioned picking and choosing 

curriculum components to match curriculum standards for their districts.  Some 

teachers said they combined several lessons into one.  Focus group participants talked 

about why other teachers they knew did not teach the DNS curriculum.  Not having 

time to teach DNS or prepare DNS lessons was a common refrain.  Some teachers 

said that if DNS was taught at one grade level in their buildings, then teachers at other 

grade levels could not teach it.  There was also discussion about how some teachers 

do not teach DNS because they are not comfortable teaching outside. 

• The focus group participants talked a lot about DNS field experiences, with several 

teachers saying field experiences were the highlight of the DNS program.  The 

logistics of the field experiences were a challenge for some teachers, and some 

thought that field trips were a deterrent to some teachers using DNS.  There was 

agreement that DNS lessons, particularly field experiences, took longer to prepare 

than regular science lessons.  Teachers said they had difficulty fitting DNS into their 

existing school curricula, as well as having difficulty finding an appropriate time 

within the school year to teach DNS.  Teachers also discussed the appropriateness of 

the DNS curricula for various grade levels, given that each unit was designed for 

multiple grades. 
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• Teaching DNS outside was enjoyable to focus group participants, although weather 

could be a challenge, particularly in winter.  Some teachers at the focus groups said 

they had challenges teaching DNS when students had been taught the DNS 

curriculum in lower grades.  Some teachers talked about their challenges adopting the 

curricula for English as a Second Language (ESL) students.  Many teachers 

mentioned wanting more of an integration of technology in the DNS curricula.  

Teachers discussed using the curriculum with special education, disabled, and at-risk 

students.  One teacher wished, “that some of the activities, and the field trip could be 

potentially more handicap accessible.” This same teacher wanted an audio version of 

the student book on a CD for students who cannot read. 

Evaluation Question 3:  How Does DNS Affect Determinants of Early Student 

Natural Resource Stewardship? 

• Exposure to Nature Unleashed or CMAE was associated with an increased likelihood 

that a student would correctly identify MDC as the primary management agency for 

forests, fish, and wildlife in Missouri (Figure III-10). 
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Figure III-10.  Pre- and post-unit probabilities of correctly identifying MDC as the 
government agency most responsible for managing forests, fish, and wildlife in 
Missouri for students in comparison, Nature Unleashed, and CMAE classrooms 

 
 

• There were no differences in pre-/post-unit intentions to perform behaviors to help 

wildlife, self-assessed knowledge of behaviors to help wildlife, social norms of 

behaviors to help wildlife, and locus of control of behaviors to help wildlife based on 

receipt of the DNS curriculum.  However, we found that having more lessons outside 

was related to a higher likelihood of increases in self-assessed knowledge of 

behaviors to help wildlife (Figure III-11).  We are uncertain why student inquiry 

behaviors were related to a lower increase in locus of control of behaviors to help 

wildlife, and teacher inquiry behaviors were related to a lower likelihood of an 

increase in self-assessed knowledge of behaviors to help wildlife. 
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Figure III-11.  Pre- and post-unit probabilities of student self-assessed knowledge of 
behaviors to help wildlife by frequency of teaching outside during DNS lessons 

 
 

• There was a higher likelihood of pre-/post-unit increases in self-assessed knowledge 

of fishing and locus of control of fishing for students who received the CMAE 

curriculum.  Also, there was a lower likelihood of increase in self-assessed 

knowledge of fishing for students who received the Nature Unleashed curriculum.  

However, we found that having more lessons outside was related to a lower 

likelihood of an increase in social norms of fishing.  Student inquiry behaviors were 

associated with a higher increase in locus of control. 

• None of the variables in our models were associated with pre-/post-unit differences in 

variables related to hunting. 

• While none of the variables, except locus of control of hiking, in our models were 

associated with pre-/post-unit differences in variables related to hiking, exposure to 

Nature Unleashed was associated with an increased likelihood that locus of control of 

hiking would increase. 
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• Focus group participants believed that DNS increased their students’ connections to 

nature and environmental concern, with several saying that DNS helped students 

realize how humans were impacting the environment in their specific areas. 

• Teachers at the focus groups generally thought that students could relate to content in 

the DNS curricula, including water conservation activities in CMAE.  Teachers also 

reported that the DNS focus on Missouri species and habitats gave students a “sense 

of place.” 

Recommendations:  DNS Efficacy 

• Understand that DNS seems to do a good job of teaching content, although there were 

mixed results for teaching scientific inquiry. 

• Understand that DNS likely increases recognition of MDC. 

• Teaching students outside seemed to increase students’ environmental sensitivity and 

self-assessed knowledge of behaviors to help wildlife, regardless of whether or not 

students were in the DNS or comparison classrooms.  This seems to validate the 

importance of experiences in nature in conservation education programs. 

• Although no increases in the stewardship variables were attributable to the DNS 

program, the program is not designed to affect variables related to these specific 

behaviors.  However, there were some indications that CMAE increases variables 

related to fishing, a behavior that CMAE does target. We recommend identifying 

specific behaviors for DNS to target and focusing the curriculum on affecting 

knowledge, social norms, and locus of control for these specific behaviors.  We also 
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recommend, consistent with the logic model from this study, investigating medium 

and long-term effects of conservation education programming on participants. 

Recommendations:  DNS FOI 

• Understand that most teachers, on average, do not teach activities from all DNS 

chapters, and that some teachers say they do not have enough instructional time to 

teach DNS. 

• There is not a straightforward relationship between FOI and program outcomes.  This 

may be because the measures of FOI for the classroom study were all teacher-level 

variables, and we had relatively small numbers (n = 28) of teachers participating.  

Also, we noted several instances during the four lessons we observed where a teacher 

or student behavior was not observed, but the teacher reported that it occurred during 

“all or almost all lessons” during the study.  We recommend further study of FOI in 

the DNS and other conservation education programs, including refining how FOI is 

defined and measured. 

Recommendations:  DNS Curriculum Materials 

• Consider shortening the pre-/post unit assessments and standardizing how the tests 

are administered – giving specific instructions to teachers on how to administer the 

tests.  Also, most, if not all, districts in Missouri have the capability for students to 

take computer-based tests.  MDC could investigate having a computer-based DNS 

assessment that would aid in scoring. 
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• Integrate technology into DNS.  Teachers at focus groups wanted DNS “apps” that 

helped with field identification of tree or animal species, interactive vocabulary 

practice, supplemental multimedia online material, virtual field trips, wildlife 

webcams, integrating existing apps (such as Aurasma), links to articles in Missouri 

Conservationist magazine, and games for students to practice identifying fish or other 

animals, learn about food chains, etc. 

• Align DNS with current academic standards. 

• Consider identifying which activities are appropriate for specific grade levels or 

describe how activities could be adapted for different grade levels. 

• Consider having alternate indoor activities, particularly for Nature Unfolds. 

• Consider adding more supplemental teaching materials, particularly for Nature 

Unbound. 

• Consider providing curriculum materials in Spanish. 

Recommendations:  DNS Grants 

• Review how DNS field trip and supplies grants are administered.  Teachers at focus 

groups found it difficult that MDC only provided half of the grant money up front.  

Several teachers wanted money after the first year to replenish supplies or buy new 

ones once they got a feel for what they needed. 

• Review the field trip grant funding formula of $7 per student, requirement of at least 

10 students in a class, and 100 mile travel limit to make sure grant requirements are 

fair and equitable. 
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Recommendations:  DNS Training/Support 

• Provide a list of vendors for supplies.  Even though it sounds like some education 

consultants are already doing this, a centralized online list of vendors was suggested 

by teachers at focus groups. 

• Provide an online mechanism for DNS teachers to communicate.  Being able to share 

ideas about supplemental activities, purchasing supplies, sharing equipment, etc. via a 

website, listserv, or bulletin board, or teacher forum was a popular idea among 

teachers at focus groups. 

• Review ways for teachers to increase their content knowledge.  Although, on average, 

teachers indicated they have enough content knowledge to teach DNS, teachers at the 

focus groups acknowledged gaps in their knowledge, with macroinvertebrate 

identification causing more than its share of consternation. 
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Introduction 

The Discover Nature Schools (DNS) conservation education program is a free K-12 

curriculum developed by the Missouri Department of Conservation (MDC).  DNS was 

developed and implemented to simultaneously teach current academic standards and 

enhance student knowledge and understanding of conservation issues in Missouri.  DNS 

features Missouri species, local habitats, and aims to connect students with nature by 

engaging them in learning experiences outdoors.  Long-term goals of the DNS program 

include students participating in outdoor activities, valuing the forest, fish, and wildlife 

resources of the state, increasing awareness of MDC, and taking actions that promote 

healthy resources and their conservation.  The first unit, Conserving Missouri’s Aquatic 

Ecosystems (CMAE), for middle school students, was implemented in 2006.  The DNS 

program now includes units for preschool through high school.  Original DNS units were 

aligned with Missouri Science Grade Level Expectations, Course Level Expectations, and 

Show-Me Standards (Missouri Department of Elementary and Secondary Education, 

n.d.).  Subsequent unit revisions will be aligned with current academic standards so DNS 

remains relevant to Missouri school districts. 

As of June 2016, there are 1,627 Missouri schools using at least one DNS unit.  

This participation includes 53% of public and private schools and 100% of districts.  

DNS now reaches over 75,000 students per year, and has reached nearly 400,000 students 

since its inception in 2006.  MDC offers free teacher trainings for each of the five units.  

Teachers who participate in the trainings are eligible to apply for MDC grants for field 

experiences, outdoor exploration equipment, and outdoor classroom materials. 
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The aim of formative evaluation is to improve a program (Scriven, 1991).  DNS 

units were piloted in the classroom, evaluated, and revised prior to being implemented.  

MDC has also been collecting ongoing information to improve DNS, and there are 

indications that DNS is positively impacting student learning as scores on pre- and post-

unit assessments increased on average by 25% during the 2013-14 school year.  Also, 

during the last four school years, over a third of teachers reported a decrease in student 

behavior issues on the days they taught DNS.  However, until now, there has not been a 

comprehensive summative evaluation (Scriven, 1991) to determine the efficacy or 

effectiveness of DNS.  We began a three-year evaluation of DNS in July 2013. 

Models of Stewardship 

The ultimate goal of many conservation education programs is stewardship.  

Association of Fish and Wildlife Agencies (2008, pg. 6) defines stewardship as 

“informed, responsible action/behavior on behalf of the environment and future 

generations.”  Despite 100 years of studying behavior, researchers still do not understand 

why people behave the way they do (Heimlich & Ardoin, 2008). 

Bamberg and Möser (2007) used a meta-analysis to construct a model of pro-

environmental behavior that is based on a combination of self-interest and concern for 

others.  In Bamberg and Möser’s model, intentions to perform a behavior and, indirectly, 

the behavior itself are influenced by perceived behavioral control, attitude toward the 

behavior and feeling obligated to engage in pro-social behavior (moral norms).  

Perceived behavioral control, attitude toward the behavior and moral norms are 

influenced by social norms (perceived social pressure to perform or not perform a 

behavior) and feelings of guilt.  Awareness of environmental problems and internal 
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attribution of a harmful behavior influence social norms, feelings of guilt and moral 

norms. 

Fidelity of Implementation 

Fidelity of implementation (FOI) is “the extent to which delivery of an intervention 

adheres to the protocol or program model originally developed” (Mowbray, Holter, 

Teague, & Bybee, 2003, p. 315).  There is a recognition that FOI should be considered 

when implementing educational interventions (McDonald et al., 2006).  Conservation 

education programs are often optional (i.e., not part of the official curriculum) and may 

often be used in addition to existing curricula.  Also, program developers may have little 

control over how such programs are implemented in classrooms, with many differences 

in implementation due to preferences of individual teachers and administrators, 

differences in curriculum standards between districts, etc.  Therefore, there may be wide 

differences in implementation across the program. 

Century, Rudnick, and Freeman (2010) developed a conceptual framework of FOI.  

Their framework includes two categories:  “structural critical components” and 

“instructional critical components.” Structural critical components are “the developers’ 

intentions about the design and organization of the intervention itself,” while instructional 

critical components are “the developers’ intentions about the participants’ …behaviors 

and interactions as they enact the intervention” (Century et al., 2010, pp. 204, 205).  

Structural critical components contain two subcategories:  “procedural critical 

components,” which are “the organizing elements of the intervention that communicate to 

the user in the simplest sense, what to do,” and “educative critical components,” which 

are “the developers’ expectations for what the user needs to know” (Century et al., 2010, 
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p. 205).  Instructional critical components also have two subcategories:  “pedagogical 

critical components,” which are “the actions, behaviors, and interactions that the user is 

expected to engage in when enacting the intervention,” and “student engagement critical 

components,” which are “the actions, behaviors, and interactions the recipient is expected 

to engage in when participating in the enactment of the intervention” (Century et al., 

2010, p. 205). 

Evaluation Questions 

We used a participatory evaluation planning approach (Flowers, 2010; Somers, 

2005) in an effort to make the evaluation more useful to DNS stakeholders.  We 

developed a logic model of the DNS program to clarify how stakeholders believe the 

program operates.  Logic models identify inputs (investment of staff, money and other 

resources), outputs (the activities of the program that reach the participants), and 

outcomes (the desired impacts of the program on participants) (The Conservation 

Measures Partnership, 2007; Division of Cooperative Extension of the University of 

Wisconsin-Extension, n.d.; Zint, n.d.).  In July and August 2013, we held a series of 

meetings with MDC administrators and staff to develop the DNS logic model.  In 

September, we shared the draft model with MDC Education Consultants (ECs), Regional 

Outreach and Education Supervisors (ROES), and the Accounting Technician.  These 

staff members were then invited in October to offer feedback on the model.  We revised 

the model based on this feedback (Figure III-12). 

We then used the logic model to guide developing evaluation questions.  In late 

October/early November we had a brainstorming session with ECs, ROES, and the 

Accounting Technician on possible evaluation questions via email (Michinov, 2012).  We 
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also had a meeting with some select Columbia area educators to brainstorm possible 

evaluation questions important to educators.  We attempted to answer the following 

evaluation questions and sub questions, which were developed with input from DNS 

stakeholders: 

1. How does DNS affect student achievement in science? 

a. How effective is DNS as a tool to teach Missouri academic standards? 

b. How well does DNS teach scientific process skills? 

c. How well does DNS assess student learning? 

d. How well does DNS engage students? 

e. Does DNS increase student knowledge of and familiarity with 

Missouri forest, fish, and wildlife (FFW) resources? 

2. Is DNS being implemented as designed (fidelity of implementation)? 

a. How do teachers adapt DNS for their own classrooms? 

b. Are teachers using all the lessons in each DNS unit?  

c. What barriers do teachers have when teaching DNS? 

d. Do teachers have sufficient support within their schools and by MDC 

to effectively teach DNS?  If not, what kinds of additional support do 

they need? 

3. How does DNS affect determinants of early student natural resource 

stewardship? 

a. Is participation in DNS associated with early stewardship behaviors? 

b. Is participation in DNS associated with changes in attitudes toward 

and values of conservation? 
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c. Does participation in DNS increase awareness of MDC? 

d. Does DNS affect student understanding of the role of humans in 

conservation? 

We determined the intended FOI (evaluation question 2) for DNS based on input 

from MDC administrators, staff and teachers who participated in the DNS program.  We 

examined both structural critical components and instructional critical components 

identified by Century et al. (2010).  We looked at the following constructs related to FOI:  

how well teachers adhered to program materials and followed intended program delivery, 

extent inquiry-based teaching was incorporated into lessons, number of lessons 

completed, and time spent outdoors teaching. 

When investigating intended stewardship behaviors (evaluation question 3), we 

examined perceived behavioral control, social norms, self-assessed knowledge of how to 

perform behaviors, and environmental sensitivity.  Because of limitations with length of 

the questionnaires, we did not include other variables in Bamberg and Moser’s (2007) 

model.



  
 
    

 
 

 87 

Figure III-12.  Missouri Department of Conservation (MDC) Discover Nature Schools¬ (DNS) Logic Model 



  
 
    

88 
 

  

Methods 

Case Study Approach 

We used a case study approach to explore DNS program FOI.  We chose a single 

“case” design (Yin, 2009), with the case being the overall DNS program.  We used a 

variety of methods to answer the research questions:  teacher focus groups, student pre- 

and post-unit surveys/science assessments, teacher post-unit survey, classroom 

observations, and a statewide teacher survey (Table III-1).  In order to limit the scope of 

the evaluation the student pre- and post-unit surveys/science assessments, teacher post-

unit survey, and classroom observations focused on the units for grades 3-5 (Nature 

Unleashed) and 6-8 (CMAE).  These are the most popular DNS units.  For quantitative 

data, we primarily used Stata (StataCorp LP, 2013) for data analysis, but also used SPSS 

(IBM Corp, 2013) for some data manipulation. 
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Table III-1.  Evaluation methods 
Evaluation 
questions Method Mode Population Sample Timing 

2 Teacher focus groups Focus group meetings 
in Kansas City, 
Kirksville, Kirkwood, 
and Springfield 

Teachers in DNS 
classrooms 

Four focus groups of 4 
to 11 teachers each (31 
teachers total) 

March 2014 

1, 3 Student pre- and post-
unit surveys/student 
science assessments 

Paper questionnaires/ 
assessments 
administered in 
classrooms by 
classroom teachers 

Students in grades 3-8 
in treatment classrooms 
and comparison 
classrooms for the 
Nature Unleashed and 
CMAE DNS units 

412 students in Nature 
Unleashed treatment 
(n=199) and 
comparison (n=213) 
classrooms and 445 
students in CMAE 
treatment (n=169) and 
comparison (n=276) 
classrooms from select 
Missouri regions 

Pre-unit survey/ 
assessment:  
winter/spring 2015 
(before DNS unit 
started) 

Post-unit survey/ 
assessment:  spring 
2015 (after DNS unit 
completed) 

2 Teacher post-unit 
survey 

Web-based 
questionnaire 

Teachers of grades 3-8 
in treatment and 
comparison classrooms 
for the Nature 
Unleashed and CMAE 
DNS units 

Same classrooms as 
student pre-post unit 
surveys / student 
science assessments 
sample (28 teachers) 

Spring 2015 (after DNS 
unit completed) 

2 Classroom observations Video recorded 
classroom observations 

Teachers of grades 3-8 
in treatment and 
comparison classrooms 
for the Nature 
Unleashed and CMAE 
DNS units 

Four classrooms 
receiving student pre- 
and post-unit surveys/ 
student science 
assessments  

Spring 2015 

2 Statewide teacher 
survey 

Web-based 
questionnaire (up to 3 

DNS teachers  All teachers who 
received DNS grants or 

May/June 2015 
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Evaluation 
questions Method Mode Population Sample Timing 

email contacts and a 
final contact by mail) 

materials in FY 2015 
(n=767) 
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Focus Groups 

In an effort to talk with teachers in rural and urban schools in different regions of 

Missouri, we held focus group meetings in March 2014 in Kansas City, Kirksville, 

Kirkwood (St. Louis metro area), and Springfield.  MDC Education Consultants provided 

lists of teachers in these areas who had taught DNS.  We recruited teachers by email 

(Appendix Q).  We sent a confirmation email with a request to complete an online survey 

on background and teaching to teachers who agreed to participate (Appendix M). We 

paid participating teachers $100 to encourage participation and to compensate 

participants for their time and travel. 

During the focus groups, we asked 10 questions, including questions about benefits 

of using DNS, challenges of using DNS, how DNS is adapted by teachers, and 

suggestions for improving DNS (Appendix M).  Some questions were adapted from 

Krueger (1998).  We made digital audio recordings and written transcriptions of each 

meeting.  We analyzed the data using NVivo 10 (QSR International, 2014).  As we were 

coding the data, we realized a logical way to combine categories into themes would be to 

use Century et al.'s (2010) FOI framework as a guide. 

A total of 31 teachers (26 women, 5 men) attended the focus group meetings in 

Kansas City (n = 6), Kirksville (n = 4), Kirkwood (n = 11), and Springfield (n = 10).  

There were teachers from kindergarten through twelfth grade.  See Appendix N for 

descriptive statistics from the focus group questionnaire.  Note that while some focus 

group results are in this report, there is a separate, more comprehensive, report on 

the focus groups.  

Student Pre- and Post-unit Surveys/Student Science Assessments 
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We intensively studied students in classrooms whose teachers did and did not teach 

DNS.  We developed questionnaires for the study with input from a working group of 

DNS teachers and MDC staff.  We developed pre- and post-unit surveys for students in 

grades 3 through 8 (Appendix A).  We used questions from the Children’s Environmental 

Perceptions Scale (Larson, Green, & Castleberry, 2009) to measure environmental 

sensitivity, questions similar to those developed by Zint, Kraemer, and Kolenic (2014) to 

measure intended behaviors, perceived behavioral control, and knowledge of behaviors, 

and questions inspired by Mackie, Moneti, Denny, and Shakya (2012) to measure social 

norms.  We developed student science assessments to measure knowledge of science 

concepts and scientific inquiry (Appendix D).  Many of the questions are from the Nature 

Unleashed or CMAE teacher guides. The scientific inquiry items for CMAE were 

developed from Bartosh (2009), and those for Nature Unleashed were developed by 

Betsy O’Day, teacher at Hallsville Elementary School, Hallsville, Missouri. 

The student instruments were field tested in summer 2014 with students in grades 3-

8 in an elementary school and middle school in mid-Missouri and all the evaluation 

materials for the classroom study, including student instruments, were piloted in fall 2014 

with four mid-Missouri teachers and their students.  See Appendixes C and E for 

descriptive statistics from the student survey and science assessments. 

In order to limit the evaluation scope, we recruited teachers for the classroom study 

in five areas of Missouri (Figure III-13). Teachers administered student surveys and 

science assessments twice (once at the beginning and once at the end of their 

participation) (Table III-2).  All participating teachers attended orientation meetings in 

winter or spring 2015 on the administration of the pre- and post-unit student surveys and 
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science assessments.  See teacher recruitment materials in Appendix R and protocol 

guides in Appendix O. 

Figure III-13. Classroom study focus areas 
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Table III-2.  Classroom evaluation methods 
  Pre-unit  Post-unit 

 

Number of 
classes/ 
students 

Student 
science 

assessment 
and Student 

survey 
Exposure to 

DNS 

Student 
science 

assessment 
and Student 

survey 
Teacher 
survey 

Nature 
Unleashed 

12/199 X X X X 

Nature 
Unleashed 
comparison 

12/233 X   X X 

CMAE 8/169 X X X X 
CMAE 
comparison 14/256 X   X X 

 
Undergraduate students entered data from the student questionnaires into a 

Qualtrics web-based database.  We scored open-ended questions for science assessments 

using the scoring guides (Appendix P). 

We created several scales composed of two or more items on the student 

questionnaires (Appendix B).  These scales were constructed based on factor analyses.  

To examine internal consistency reliability, we computed Cronbach’s alpha scores for 

each of the scales.  The personal impacts of no wild plants or animals attitude and 

environmental harm attitude scales had marginal Cronbach’s alpha scores (> 0.6), that 

indicated relatively low, but still acceptable, scale reliability. 

The plan to help wildlife, know how to help wildlife, family members who help 

wildlife (social norms), and how difficult or easy to help wildlife (locus of control) scales 

had alpha scores ranging from 0.62 (marginal) to 0.79 (good), indicating scale 

reliabilities that were acceptable. 

Teacher Post-Unit Survey 
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Teachers who participated in the classroom study completed a web-based survey 

after they had administered the post-unit student surveys and science assessments 

(Appendix F).  The questions about teacher and student inquiry behaviors were from 

Supovitz and Turner (2000), who used a subset of items from Horizon Research Inc. 

(n.d.).  Questions on courses taken, preparation to teach, ethnicity and race were adapted 

from  Horizon Research Inc. (n.d.).  We used the teacher inquiry behaviors scale and 

student inquiry behaviors scale from the statewide teacher survey questionnaire (See 

“Statewide teacher survey” section below).  See Appendix G for descriptive statistics 

from teacher post-unit survey. 

To explore the effects of the DNS program on various dependent variables, we used 

hierarchical linear modeling (HLM) using the student and teacher classroom data.  HLM 

is appropriate for study designs that have nested data (e.g., students within classrooms, 

classrooms within schools, schools within school districts) because an assumption of 

independence of cases is not required (Rethinam, Pyke, & Lynch, 2008). 

Classroom Observations 

We observed, via video recording, lessons of four teachers (one each from Nature 

Unleashed, Nature Unleashed comparison, CMAE, and CMAE comparison classrooms) 

who participated in the classroom study.  We used an observation checklist (Appendix F). 

Classroom Study Participation 

There were 281 teachers and 857 students in 46 classes who completed the 

classroom study.  This included 9 teachers and 199 students in 12 Nature Unleashed 

                                                 
1 One teacher had students in both Nature Unleashed and CMAE treatment classrooms, and one teacher 
had students in both Nature Unleashed and CMAE comparison classrooms. 
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classrooms, 10 teachers and 233 students in 12 Nature Unleashed comparison 

classrooms, 6 teachers and 169 students in 8 CMAE classrooms, and 5 teachers and 256 

students in 14 CMAE comparison classrooms. 

Statewide Teacher Survey 

We used a web-based questionnaire to survey teachers who had received DNS 

grants or materials in fiscal year 2015 (Appendix H).  Several of the questions were 

common to the classroom teacher post-unit questionnaires (Appendix F).  The questions 

about teacher and student inquiry behaviors were from Supovitz and Turner (2000), who 

used a subset of items from Horizon Research Inc. (n.d.).  Questions on school district 

support, support from MDC, courses taken, preparation to teach, ethnicity and race were 

adapted from  Horizon Research Inc. (n.d.).  We piloted the survey in April and May 

2015. 

The Accounting Technician provided a list of DNS teachers who had been trained 

to use DNS by MDC staff or who were the “lead contact” for an MDC grant.  We 

selected teachers from the master list who had contact with MDC in fiscal year 2015 and 

who requested the Nature Unfolds (grades K-2), Nature Unleashed (grades 3-5), CMAE 

(grades 6-8), or Nature Unbound (grades 9-12) curriculum.  We sent MDC Education 

Consultants lists of teachers based on the areas they covered and asked them to verify the 

completeness of the lists.  We randomly selected 68 teachers to receive the pilot survey, 

and attempted to contact the remaining 7661 teachers in our sampling frame for the full 

survey.  We sent out an initial email request to complete the questionnaire on May 6, 

2015 and sent follow-up emails to non-respondents on May 11 and May 13.  We mailed a 

                                                 
1 This includes five teachers who we identified after the initial contact to teachers. 
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U.S. Postal Service letter on May 14 to those who had not responded to our earlier 

requests.  See Appendix S for the teacher contact emails and letter. We emailed a random 

selection of 150 non-respondents with a request to complete a non-response follow-up 

questionnaire (Appendix K) on June 4 and a final request to complete the non-response 

survey on June 10. 

We created scales for teacher inquiry behaviors, student inquiry behaviors, district 

support, and MDC support (Appendix I).  Cronbach’s alpha scores were good (>.80) for 

all scales, indicating high scale reliability. 

We used dependent samples t-tests (Vaske, 2008) to test whether there were 

differences in teacher inquiry behaviors and student inquiry behaviors while teaching 

DNS lessons versus “other” (non-DNS) lessons. 

We used ordinary least squares regression (Gordon, 2010) to investigate the effects 

of independent variables on five different measures of FOI:  percent of DNS lessons 

taught, extent procedures in the DNS teacher guide were followed, how many items from 

the procedures guide were used, teacher inquiry behaviors, and student inquiry behaviors. 

There were 414 teachers who responded to the statewide teacher survey, for a 

response rate of 54%.  Of those teachers, 374 indicated they had taught DNS during the 

school year and were eligible to complete the rest of the questionnaire.  There were 34 

teachers who responded to the non-response survey, for a 23% response rate.  We did not 

detect any differences between respondents and non-respondents (Appendix L).  See 

Appendix J for descriptive statistics from the statewide teacher survey. 
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Results 

Evaluation Question 1:  How Does DNS affect Student Achievement in Science? 

Throughout the results section, “differences” based on statistical tests are significant 

at the α = 0.05 level (i.e., we can be 95% certain that there are actual differences in the 

population). 

Evaluation question 1a:  How effective is DNS as a tool to teach Missouri 

academic standards?  On average, most teachers who responded to the statewide 

teacher survey believed that DNS was aligned with their district’s content standards 

(mean ≥ 3.9), and that DNS does a good job of teaching content (mean ≥ 4.1) (Table 

III-3). 

Table III-3.  Statewide teacher survey:  To what extent do you disagree or agree with the 
following about Discover Nature Schools? (N = 357-359) 
 Mean response* 

 
Nature 
Unfolds 

Nature 
Unleash
ed CMAE 

Nature 
Unboun
d 

2 or 
more 
units Total 

Discover Nature 
Schools is aligned 
with my district's 
content standards. 

3.9 4.2 4.1 4.2 4.2 4.1 

Discover Nature 
Schools activities 
do a good job of 
teaching the 
content. 

4.1 4.4 4.3 4.1 4.3 4.3 

*Coding:  1 = Strongly Disagree, 2 = Disagree, 3 = Neither Agree nor Disagree, 4 = Agree, 5 = Strongly 
Agree. 

 

It was important to teachers at the focus groups that the DNS curriculum was 

aligned with academic standards.  Several teachers said that they were held accountable 

for their students’ performance on Missouri Assessment Program (MAP) tests.  Teachers 

generally thought that the curriculum was aligned with Course Level Expectations 
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(CLEs) and Grade Level Expectations (GLEs)(Missouri Department of Elementary and 

Secondary Education, n.d.): 

Well, in fourth grade, the text materials and the objectives and the 

activities in the teacher’s manual, um, it’s as if somebody sat down with 

the 4th grade, um, Missouri GLEs, and, and wrote it.  I mean, the match 

is…it’s just like…a, glove. 

There was less agreement with how well DNS is aligned with Common Core 

standards (Common Core State Standards Initiative, 2014), with some teachers saying 

that Common Core stresses nonfiction reading, and DNS is “nonfiction.  And so it’s 

perfect for that.” Although one teacher said:  “It’s gonna need some more nonfiction 

reading passages to meet the Common Core Standards.” Other teachers pointed out that 

Common Core is pushing some expectations to earlier grade levels. 

Even though Missouri has not adopted Next Generation Science Standards 

(NGSS)(Achieve Inc., 2013), several teachers said that their districts were adopting 

NGSS.  Teachers said that DNS is not well aligned with NGSS and, similar to Common 

Core, expectations were being pushed to lower grade levels.  Teachers agreed that DNS 

needed to be updated to stay relevant: 

There’s a big push in our district to not be doing things just because they’re fun 

and you want to do them, but they really have to match perfectly.  And so that’s one of my 

fears, is that, I love this program and they’re going to take it away because it’s not going 

to meet another expectation. 
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Teachers at the focus groups also spoke about how important they thought the DNS 

program was: 

…it’s super that it’s…[the DNS program] here and people taking the time 

and interest in it…[I’m] also very grateful, but, if you’re looking at what 

can we improve, you know, I can see some things it’d be wonderful if we 

could. But that doesn’t mean it’s not a good program. 

And, overall, teachers as the focus groups seemed to like the materials: 

I’d give it an “A” just because, I mean, the experience I’ve had with it has 

been very rich…coming from a non-science teacher, it was teachable for 

me…it was accessible, user friendly, you know, at the right level for my 

kids.  So, for me it was good. 

Finally, focus group participants discussed using DNS to teach subjects other than 

science.  Several mentioned teaching reading using DNS, particularly “reading 

comprehension strategies in nonfiction texts.” Teachers also mentioned teaching writing, 

including “more formal lab reporting,” with DNS. 

Evaluation question 1b:  How well does DNS teach scientific process skills?  On 

average, teachers responding to the statewide teacher survey reported their students went 

outside more while teaching DNS lessons (mean1 = 3.80, standard deviation = 1.03) than 

while teaching other lessons (mean1 = 2.97, standard deviation = 1.13).  This difference, 

0.83, was significant (t (354) = 14.03, p < 0.001), and represented a “typical” effect size 

(Cohen’s d = 0.74) (Vaske, 2008). 

                                                 
1 1 = Never, 2 = Rarely, 3 = Sometimes, 4 = Often, 5 = All or almost all activities. 
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On average, teachers responding to the statewide teacher survey reported more 

student inquiry behaviors while teaching DNS lessons (mean1 = 3.40, standard deviation 

= 0.66) than while teaching other lessons (mean1 = 3.29, standard deviation = 0.62).  This 

difference, 0.11, was significant (t (332) = 4.56, p < 0.001), and represented a “minimal” 

effect size (Cohen’s d = 0.25) (Vaske, 2008). 

There was not a difference between reported teacher inquiry behaviors while 

teaching DNS lessons (mean1 = 4.07, standard deviation = 0.80) and while teaching other 

lessons (mean1 = 4.07, standard deviation = 0.76) (t (357) = -0.23, p =0.815). 

Evaluation question 1c:  How well does DNS assess student learning?  High 

school teachers at the focus groups were generally pleased with the pre- and post-unit 

assessment that is part of the Nature Unbound unit, although one teacher wanted more 

within lesson assessments, such as quizzes, for Nature Unbound and CMAE.  Some 

teachers thought the pre- and post-unit tests were too long and asked questions that were 

too specific: “Like I don’t really care if they know all of the fishes [laughter]…there’s 

two questions about what type of fish would you feed minnows to.  And you’re like, I 

don’t know, one that will eat it [laughter].” One teacher questioned the validity of using a 

test that covered the entire unit when a teacher may not have covered all the lessons.  

Some teachers thought the assessments were not formatted well and could be 

“overwhelming” to students:   

I would say they’re [the end of lesson quizzes] not very kid friendly 

[agreement].  They’re teeny tiny print and some of our kids are still 

writing very large, and there’s, I mean, we’ve just taken some and just 

retyped them on the computer and made them in much more kid friendly… 
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And the font on the tests.  And the directions.  They don’t do well with one 

question that has eight tasks.  That one is horrible, that one on the back 

about the which one [linked?] to food chain is its’ name [question 17 in 

Nature Unleashed pre- and post-unit assessment].  Gives them a tiny – 

decomposers, herbivores, carnivore.  I mean, and so, they’re like do I put 

one, do you put?  They cannot squeeze all of that into that little thing. 

Several focus group participants thought the pre- and post-unit assessments focused on 

“rote memory” instead of “being able to apply the knowledge” (there was a lot of 

discussion in one group about students having to know about the pink katydid), although 

a high school teacher was, “actually impressed that it [the Nature Unbound assessment] 

wasn’t all rote memorization.” Some teachers thought, “an online test would also be less 

intimidating than a packet of 17 pages.” 

One teacher thought the Nature Unleashed pre- and post-unit tests were appropriate 

for fifth graders, although the end of lesson quizzes, “vary a lot in their complexity. One 

chapter it takes them five minutes, and then the next one it will be a full hour for the 

test.” Several teachers said that they gave “open-note assessments.” Teachers raised 

concerns that the DNS assessments required students to “memorize and spit out,” instead 

of using “higher-level thinking…So that’s why I let them use their notes, because it’s 

pretty much, did you read it?  It’s in the book.” Another teacher intensively prepares 

students for the pre- and post-unit test: 

We’re open book on everything but the test. But we did the study guide 

and we do a, I mean we spend a lot of time reviewing, and I have to just 

blatantly say: ‘You need to know this animal.  It’s on the test.’ So, um, 
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yeah, some of the questions are not, um, not written well for little kids. 

They’re not gonna memorize the animals. 

Evaluation question 1d:  How well does DNS engage students?  Focus group 

participants believed the DNS program facilitated student engagement.  Some teachers 

mentioned how students took ownership of the student books.  Also, there was 

widespread agreement that students enjoyed DNS activities, particularly the field 

experiences: 

Um, one of the best things for me is…the field experience, when I take 

these kids out that…do not necessarily what I would consider to be 

excelling in the classroom, in the sense that, you know, they hate coming 

to school – ‘I don’t really want to do it.  This is boring.’ And they, they’re 

outside and they’re doing things and they’re smiling and they’re laughing 

and they’re, they’re in their element.  And they are learning and having a 

blast.  That’s, I mean, after that first field experience, in seeing those kids.  

I thought, OK, you’ve sold me. 

Teachers at the focus groups also talked about how the DNS curriculum allowed 

students to practice observation, journaling, and data collection when they do activities 

such as “dutifully take the temperature and write down the time and look at the clouds” 

when outside. 

Evaluation question 1e:  Does DNS increase student knowledge of and 

familiarity with Missouri forest, fish, and wildlife (FFW) resources?  We tested a 

series of hierarchical regression models with the classroom study data.  Descriptive 

statistics for the variables in our models are in Table III-4.  
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Table III-4.  Classroom study:  Descriptive statistics for variables in student regression 
models (N = 819-843*) 
  Pre-unit Post-unit 
Question wording or 
variable description 

Variable 
name Mean 

Standard 
deviation Mean 

Standard 
deviation 

Percent of science 
assessment items 
correct 

science_asses
sment_percent 

0.57 0.17 0.64 0.17 

Multiple choice 
inquiry item 

inquiry_mc 
(incorrect = 0, 
correct = 1) 

0.55 0.50 0.63 0.48 

Open-ended inquiry 
item 

inquiry_oe 
(score  < 1 = 
0, score ≥ 1 = 
1) 

0.16 0.36 0.19 0.39 

Personal impacts of no 
wild plants or animals 
attitude items** 

environ_att_p
ersonal (mean 
< 3 = 0, mean 
= 3 =1) 

0.78 0.42 0.81 0.39 

Environmental harm 
attitude items** 

environ_att_h
arm (mean < 
3 = 0, mean = 
3 =1) 

0.73 0.45 0.78 0.41 

Plan to help wildlife 
items** 

plan_help_wil
dlife 

2.22 0.52 2.23 0.53 

Know how to help 
wildlife items** 

know_help_w
ildlife (mean 
< 3 = 0, mean 
= 3 =1) 

0.34 0.47 0.41 0.49 

Family members who 
help wildlife items 
(social norms**) 

soc_norm_hel
p_wildlife 

2.12 0.52 2.16 0.54 

How difficult or easy 
to help wildlife items 
(locus of control**) 

loc_contr_hel
p_wildlife 

2.50 0.39 2.51 0.43 

In the future, I plan to 
go fishing. 

plan_fish 
(mean < 3 = 
0, mean = 3 
=1) 

0.66 0.47 0.73 0.44 

Do you know how to 
go fishing? 

know_fish 
(mean < 3 = 
0, mean = 3 
=1) 

0.89 0.31 0.91 0.29 
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  Pre-unit Post-unit 
Question wording or 
variable description 

Variable 
name Mean 

Standard 
deviation Mean 

Standard 
deviation 

Do people in your 
family go fishing? 

soc_norm_fis
h (mean < 3 = 
0, mean = 3 
=1) 

0.88 0.33 0.89 0.31 

If I wanted to, for me 
to go fishing would 
be…[Difficult, Not 
sure, or Easy] 

loc_contr_fish 
(mean < 3 = 
0, mean = 3 
=1) 

0.80 0.40 0.82 0.39 

In the future, I plan to 
go hunting. 

plan_hunt 
(mean < 3 = 
0, mean = 3 
=1) 

0.55 0.50 0.56 0.50 

Do you know how to 
go hunting? 

know_hunt 
(mean < 3 = 
0, mean = 3 
=1) 

0.55 0.50 0.57 0.50 

Do people in your 
family go hunting? 

soc_norm_hu
nt (mean < 3 
= 0, mean = 3 
=1) 

0.74 0.44 0.76 0.43 

If I wanted to, for me 
to go hunting would 
be…[Difficult, Not 
sure, or Easy] 

loc_contr_hun
t (mean < 3 = 
0, mean = 3 
=1) 

0.46 0.50 0.47 0.50 

In the future, I plan to 
go hiking in nature. 

plan_hike 
(mean < 3 = 
0, mean = 3 
=1) 

0.70 0.46 0.74 0.44 

Do you know how to 
go hiking in nature? 

know_hike 
(mean < 3 = 
0, mean = 3 
=1) 

0.80 0.40 0.85 0.36 

Do people in your 
family go hiking in 
nature? 

soc_norm_hik
e (mean < 3 = 
0, mean = 3 
=1) 

0.67 0.47 0.70 0.46 

If I wanted to, for me 
to go hiking in nature 
would be…[Difficult, 
Not sure, or Easy] 

loc_contr_hik
e (mean < 3 = 
0, mean = 3 
=1) 

0.71 0.45 0.80 0.40 
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  Pre-unit Post-unit 
Question wording or 
variable description 

Variable 
name Mean 

Standard 
deviation Mean 

Standard 
deviation 

Which of the following 
is the government 
agency most 
responsible for 
managing forests, fish, 
and wildlife in 
Missouri? [correct 
answer = MDC] 

MDC_score 
(incorrect = 0, 
correct = 1) 

0.43 0.50 0.51 0.50 

Received Nature 
Unleashed 

treatment_NU 
(did not 
receive NU = 
0, received 
NU = 1) 

0.23 0.42 - - 

Received CMAE treatment_CM
AE (did not 
receive 
CMAE = 0, 
received 
CMAE = 1) 

0.20 0.40 - - 

[Students] went 
outside during at least 
part of a lesson. 

outside 3.28 1.11 - - 

Student inquiry 
behaviors 

student_inquir
y 

3.46 0.72 - - 

Teacher inquiry 
behaviors 

teacher_inquir
y 

4.11 0.50 - - 

Are you male or 
female? 

sex (female = 
1, male = 0) 

0.51 - - - 

How old are you? age 10.89 1.33 - - 
*Included students who had valid data for the first regression model. 
**Data reduction for the items in these scales is in Appendix B. 

 

Note, for all the models involving “time,” the variables with an asterisk (interaction 

with time) are testing differences in the effect of the independent variables on the 

dependent variables pre- and post-unit.  We found that students who were taught Nature 

Unleashed (b = 0.096, p < 0.01) or CMAE (b = 0.078, p < 0.01) had higher increases in 

science assessment scores (pre-unit to post-unit) than students in comparison classrooms 
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(Table III-5).  There were no differences in pre- and post-unit science assessment scores 

based on extent students went outside, student inquiry behaviors, or teacher inquiry 

behaviors. 

We found mixed results for the effects of the DNS program on student inquiry 

tasks.  We found that students in Nature Unleashed classrooms were more likely to 

answer the multiple choice inquiry item (b = 0.863, p < 0.05) correctly in the post-test.  

No other variables, including being taught CMAE, affected pre- and post-unit changes in 

scores to the multiple choice inquiry questions.  No variables affected pre- and post-unit 

changes in scores to the open-ended inquiry questions. 

Table III-5.  Classroom study:  Results of hierarchical regression models predicting 
student science assessment overall score, multiple choice inquiry item score, and open-
ended inquiry item score (N = 843) 
 science_assessment

_percent inquiry_mc** inquiry_oe** 
Variable name b SE b SE b SE 
treatment_NU* 0.096 0.016 0.863 0.354 0.706 0.471 
treatment_CMAE* 0.078 0.016 0.651 0.369 0.912 0.476 
outside* -0.012 0.007 0.065 0.160 -0.229 0.235 
student_inquiry* 0.013 0.010 0.048 0.234 0.410 0.312 
teacher_inquiry* -0.012 0.015 -0.148 0.329 -0.439 0.444 
sex -0.003 0.010 -0.568 0.167 0.363 0.246 
age 0.004 0.007 0.129 0.096 0.361 0.119 
time 0.093 0.051 0.410 1.129 1.179 1.518 
treatment_NU -0.023 0.040 -0.637 0.447 -0.222 0.457 
treatment_CMAE -0.077 0.041 -0.074 0.415 -1.303 0.461 
outside 0.035 0.020 -0.115 0.248 0.378 0.217 
student_inquiry -0.066 0.027 0.132 0.320 -0.535 0.288 
teacher_inquiry -0.065 0.036 -0.283 0.489 -1.129 0.415 
Constant 1.196 0.140 0.186 2.158 -1.729 1.713 
*Interaction with variable and time (pre-unit = 0, post-unit = 1) 
**Logistic regression model 
Underlined coefficients:  p < 0.05, Double underlined coefficients:  p < 0.01 
science_assessment_percent:  arcsine square root transformation. 

 

Evaluation Question 2:  Is DNS Being Implemented as Designed (FOI)? 
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Evaluation question 2a:  How do teachers adapt DNS for their own 

classrooms?  According to the statewide teacher survey, on average, teachers followed 

the procedures outlined in the DNS Teacher Guide more often than not (mean ≥ 3.1) 

(Table III-6).  Teachers also reported, on average, “sometimes” only using some of the 

procedures in the Teacher Guide (mean = 3.2 to 3.3) and bringing in supplemental 

activities or materials (mean = 3.0 to 3.7). 

Table III-6.  Statewide teacher survey:  For the activities from [Discover Nature Schools] 
that you taught this school year, how closely did you follow the procedures in the 
Teacher Guide? (N = 53-174) 
 Mean response* 
 Nature 

Unfolds 
Nature 
Unleashed CMAE 

Nature 
Unbound 

I followed the procedures outlined 
in the Teacher Guide with few or no 
modifications. 

3.6 3.7 3.4 3.1 

I used only some of the items from 
the procedures in the Teacher 
Guide. 

3.2 3.3 3.2 3.2 

I brought in supplemental activities 
or materials other than those in the 
Teacher Guide. 

3.3 3.0 3.4 3.7 

I made other changes to the 
procedures in the Teacher Guide. 

2.9 2.7 3.2 3.2 

*Coding:  1 = Never, 2 = Rarely, 3 = Sometimes, 4 = Often, 5 = All or almost all lessons, 5 = All or almost 
all activities. 

 
Teachers at the focus groups said they used differentiation to adapt DNS for 

individual students, and teachers mentioned that the assessments included with the 

curriculum do not take into account individual student differences. 

Evaluation question 2b:  Are teachers using all the lessons in each DNS unit?  

On average, teachers reported teaching at least one activity from 65% of Nature Unfolds 
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chapters (Table III-7.  ), 69% of Nature Unleashed lessons (Table III-7), 68% of CMAE 

chapters (Table III-8), and 61% of Nature Unbound chapters (Table III-9). 

Table III-7.  Statewide teacher survey:  From which Nature Unfolds chapters did you 
teach one or more activities this school year (2014-15)? (Check all that apply.) (N = 89) 
 Nature Unfolds 
Summer 40% 
Fall 74% 
Winter 61% 
Spring 87% 
Mean percentage of chapters taught 65% 

Table III-8.  Statewide teacher survey:  From which Nature Unleashed lessons did you 
teach one or more activities this school year (2014-15)? (Check all that apply.) (N = 89) 
 Nature Unleashed 
Lesson 1: It’s All Connected 91% 
Lesson 2: It’s What’s Inside That Counts 75% 
Lesson 3: Having What It Takes—To Survive! 82% 
Lesson 4: Chain of Foods 89% 
Lesson 5: You Eat What?! 73% 
Lesson 6: You Want Flies With That? 49% 
Lesson 7: It All Makes Sense 47% 
Lesson 8: Humans Are Organisms, Too 43% 
Mean percentage of lessons taught 69% 

Table III-9.  Statewide teacher survey:  From which Conserving Missouri's Aquatic 
Ecosystems chapters did you teach one or more activities this school year (2014-15)? 
(Check all that apply.) (N = 85) 
 CMAE 
Chapter 1: Water Is Life 95% 
Chapter 2: The Ultimate Recyclable 80% 
Chapter 3: What’s Your Watershed Address? 74% 
Chapter 4: Living in the Water 74% 
Chapter 5: From Sun to Sunfish 71% 
Chapter 6: Missouri’s Aquatic Ecosystems 84% 
Chapter 7: Rivers and Streams 62% 
Chapter 8: Lakes and Ponds 54% 
Chapter 9: Swamps and Marshes 39% 
Chapter 10: Fishing for Answers 51% 
Mean percentage of chapters taught 68% 
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Table III-10.  Statewide teacher survey:  From which Nature Unbound lessons did you 
teach one or more activities this school year (2014-15)? (Check all that apply.) (N = 53) 
 Nature Unbound 
Lesson 1: What is Ecology? 92% 
Lesson 2: Reproduction and Adaptation 72% 
Lesson 3: Population Checks and Balances 70% 
Lesson 4: Interactions—Costs and Benefits of 
Survival 

62% 

Lesson 5: Extinction—Causes and 
Consequences 

64% 

Lesson 6: Exploring the Nature of Energy 
Flow 

62% 

Lesson 7: The Cycling of Elements Through 
Ecosystems 

60% 

Lesson 8: Diversity and Disturbance of 
Biological Communities 

55% 

Lesson 9: Culminating Activity—Researching 
and Planning Like a Resource Manager  

15% 

Mean percentage of lessons taught 61% 
 

We looked at the relationship of several independent variables on different 

measures of FOI.  The descriptive statistics for the variables are in Table III-11. 

Table III-11.  Statewide teacher survey:  Descriptive statistics for variables in fidelity of 
implementation regression models about extent DNS is taught (N = 291-303) 
Question wording or variable 
description Variable name Mean 

Standard 
deviation 

Percent of DNS lessons taught lessons_taught 0.70 - 
I followed the procedures outlined in 
the Teacher Guide with few or no 
modifications. 

followed_procedures 3.62 1.02 

I used only some of the items from 
the procedures in the Teacher 
Guide. 

some_items 3.28 1.03 

Teacher inquiry behaviors during 
DNS lessons 

teacher_inquiry_DNS 4.09 0.79 

Student inquiry behaviors during 
DNS lessons 

student_inquiry_DNS 3.45 0.65 

Discover Nature Schools is aligned 
with my district's content standards. 

content_standards 4.13 0.76 

Discover Nature Schools activities teaching_content 4.32 0.69 
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Question wording or variable 
description Variable name Mean 

Standard 
deviation 

do a good job of teaching the 
content. 
I have enough instructional time 
within the school year for Discover 
Nature Schools. 

instructional_time 3.49 1.13 

My students had already mastered 
the Discover Nature Schools content 
before this school year. 

mastered_content 2.19 0.91 

I have enough content knowledge to 
teach Discover Nature Schools. 

content_knowlege 4.31 0.66 

I feel comfortable teaching outside. comfortable_outside 4.50 0.65 
I feel comfortable teaching Discover 
Nature Schools. 

comfortable_DNS 4.48 0.64 

District support district_support 3.41 0.76 
MDC support MDC_support 4.38 0.56 
Did your class go on any (or will 
your class go on any) off-site 
Discover Nature Schools field 
experiences this school year? 

field_experience (yes 
= 1, no = 0) 

0.76 - 

Have you ever received a Missouri 
Department of Conservation grant 
for your classroom for Discover 
Nature Schools field experiences or 
instructional or outdoor classroom 
materials? 

DNS_grant (yes = 1, 
no = 0) 

0.82 - 

Have you received training on using 
the Discover Nature Schools 
curriculum by someone from the 
Missouri Department of 
Conservation 

DNS_training (yes = 
1, no = 0) 

0.85 - 

Did other teachers in your school 
(besides you) teach Discover Nature 
Schools lessons during the current 
school year (2014-15)?  

other_teachers (yes = 
1, no = 0) 

0.69 - 

Counting this school year, how many 
years have you taught? 

years_taught 12.90 7.77 

Counting this school year, how many 
years have you taught lessons from 
the Discover Nature Schools 
curriculum? 

years_taught_DNS 3.04 1.39 

Counting this school year, how many 
years have you taught science? 

years_taught_science 11.12 7.31 

How many undergraduate courses 
have you completed in life, earth and 

undergrad_science 3.58 1.41 
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Question wording or variable 
description Variable name Mean 

Standard 
deviation 

space, or physical science? 
How many graduate courses have 
you completed in life, earth and 
space, or physical science? 

grad_science 1.20 1.79 

Are you male or female? sex (female = 1, male 
= 0) 

0.85 - 

Taught Nature Unfolds  taught_Unfolds (yes 
= 1, no = 0) 

0.23 - 

Taught Nature Unleashed taught_Unleashed 
(yes = 1, no = 0) 

0.41 - 

Taught CMAE taught_CMAE (yes = 
1, no = 0) 

0.18 - 

Taught Nature Unbound  taught_Unbound (yes 
= 1, no = 0) 

0.11 - 

 
The amount of instructional time for DNS had a significant positive relationship 

with the percentage of lessons taught (b = 0.077, p < 0.01), the extent procedures were 

followed (b = 0.157, p < 0.01), and the level of student inquiry behaviors (b = 0.103, p < 

0.01) (Table III-12).  The extent that students had already mastered DNS content had a 

negative relationship with percentage of lessons taught (b = -0.062, p < 0.05), so, on 

average, teachers who reported higher student mastery reported completing less of the 

DNS curriculum.  There was also a negative relationship between teacher content 

knowledge and the extent that DNS procedures were followed (b = -0.284, p < 0.05), so 

teachers with higher self-reported content knowledge were less likely to follow the 

procedures.  There was a positive relationship between teacher comfort teaching outside 

and student inquiry behaviors (b = 0.188, p < 0.05).  Amount of district support for 

teaching DNS was positively related to both teacher inquiry behaviors (b = 0.147, p < 

0.05) and student inquiry behaviors (b = 0.175, p < 0.01).  Somewhat surprisingly, 

participating in a DNS field experience had a negative relationship with teacher inquiry 

behaviors (b = -0.374, p < 0.01). 
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Support from MDC was a significant positive predictor of following DNS 

procedures (b = 0.341, p < 0.01).  Receipt of a DNS grant was positively related to 

percentage of lessons taught (b = 0.137, p < 0.05).  Receiving DNS training from MDC 

staff was positively related to both teacher inquiry behaviors (b = 0.293, p < 0.05) and 

student inquiry behaviors (b = 0.309, p < 0.01).  Number of years teaching DNS was 

positively related to percentage of lessons taught (b = 0.040, p < 0.05), but, surprisingly, 

was negatively related to student inquiry behaviors (b = -0.059, p < 0.05).  There were 

differences based on DNS unit taught in inquiry behaviors, with Nature Unfolds teachers 

being less likely to report higher teacher inquiry behaviors (b = -0.436, p < 0.05), CMAE 

teachers being less likely to report higher student inquiry behaviors (b = -0.302, p < 

0.05), and Nature Unbound teachers less likely to report both teacher (b = -0.663, p < 

0.01) and student (b = -0.405, p < 0.05) inquiry behaviors than those teachers who taught 

more than one unit. 
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Table III-12.  Statewide teacher survey:  Results of ordinary least squares regression models predicting fidelity of implementation 
variables (N = 291-303) 

 lessons_taught followed_procedures some_items teacher_inquiry_DNS student_inquiry_DNS 
Variable name b SE B b SE B b SE B b SE B b SE B 

content_standards 0.034 0.042 0.067 0.006 0.100 0.004 0.000 0.113 0.000 0.050 0.076 0.049 0.010 0.058 0.011 
teaching_content 0.022 0.049 0.040 0.145 0.115 0.098 0.033 0.128 0.022 0.033 0.087 0.029 0.072 0.066 0.076 
instructional_time 0.077 0.024 0.225 0.157 0.059 0.175 0.000 0.065 0.000 0.024 0.045 0.034 0.103 0.034 0.179 
mastered_content -0.062 0.023 -0.145 0.027 0.065 0.024 -0.097 0.073 -0.086 0.046 0.050 0.053 0.072 0.038 0.100 
content_knowlege -0.011 0.052 -0.018 -0.284 0.121 -0.184 -0.007 0.134 -0.005 0.128 0.094 0.107 -0.028 0.070 -0.029 
comfortable_outside 0.071 0.057 0.119 0.037 0.147 0.023 0.145 0.163 0.091 0.085 0.111 0.070 0.188 0.084 0.187 
comfortable_DNS -0.020 0.066 -0.032 0.078 0.167 0.049 -0.188 0.185 -0.116 0.111 0.128 0.090 0.086 0.096 0.084 
district_support -0.002 0.034 -0.003 0.035 0.086 0.026 0.075 0.097 0.055 0.147 0.066 0.142 0.175 0.050 0.206 
MDC_support 0.010 0.052 0.015 0.341 0.126 0.187 0.090 0.141 0.048 0.006 0.096 0.004 -0.003 0.074 -0.003 
field_experience -0.010 0.066 -0.011 -0.205 0.157 -0.087 0.013 0.175 0.005 -0.374 0.119 -0.204 -0.044 0.092 -0.029 
DNS_grant 0.137 0.066 0.135 0.036 0.164 0.014 0.001 0.184 0.000 0.166 0.125 0.080 0.103 0.096 0.059 
DNS_training 0.078 0.071 0.072 0.195 0.168 0.068 -0.091 0.187 -0.032 0.293 0.128 0.133 0.309 0.099 0.166 
other_teachers -0.066 0.050 -0.079 -0.048 0.127 -0.022 0.064 0.141 0.029 0.131 0.096 0.078 0.043 0.074 0.030 
years_taught -0.008 0.005 -0.170 -0.017 0.012 -0.129 -0.007 0.013 -0.052 -0.002 0.009 -0.016 -0.003 0.007 -0.030 
years_taught_DNS 0.040 0.018 0.144 -0.056 0.046 -0.077 0.009 0.051 0.012 -0.010 0.035 -0.018 -0.059 0.026 -0.126 
years_taught_science 0.006 0.005 0.111 0.005 0.013 0.033 0.002 0.015 0.013 -0.008 0.010 -0.073 -0.003 0.008 -0.037 
undergrad_science -0.001 0.018 -0.005 0.030 0.046 0.042 0.098 0.051 0.133 -0.009 0.035 -0.017 0.011 0.027 0.023 
grad_science -0.008 0.015 -0.036 -0.021 0.037 -0.037 -0.040 0.041 -0.070 -0.010 0.028 -0.023 0.027 0.021 0.076 
sex -0.022 0.061 -0.020 0.164 0.169 0.057 0.287 0.187 0.099 0.045 0.129 0.020 0.138 0.098 0.074 
taught_Unfolds 0.088 0.089 0.095 0.134 0.245 0.055 0.046 0.272 0.019 -0.436 0.186 -0.233 -0.201 0.141 -0.127 
taught_Unleashed 0.056 0.085 0.071 0.304 0.230 0.147 0.186 0.255 0.088 -0.208 0.175 -0.130 -0.193 0.132 -0.145 
taught_CMAE -0.028 0.089 -0.028 -0.004 0.250 -0.001 0.255 0.276 0.095 -0.208 0.191 -0.101 -0.302 0.144 -0.177 
taught_Unbound -0.021 0.093 -0.017 -0.136 0.278 -0.042 0.274 0.307 0.083 -0.663 0.211 -0.263 -0.405 0.160 -0.194 
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Adjusted R2 0.124 - - 0.128 - - -0.033 - - 0.164 - - 0.315 - - 
Root mean square error 0.362 - - 0.948 - - 1.050 - - 0.720 - - 0.542 - - 
Constant 0.272 0.239 - 1.421 0.634 - 2.274 0.706 - 1.845 0.482 - 0.823 0.371 - 
Underlined coefficients:  p < 0.05, Double underlined coefficients:  p < 0.01 
lessons_taught:  arcsine square root transformation. 
Note:  taught_Unfolds, taught_Unleashed, taught_CMAE, taught_Unbound:  reference category is taught two or more units. 
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We compared teacher and student behaviors noted during classroom observations 

with the frequency of the same behaviors reported by teachers on questionnaires.   We 

did not observe that the teacher in the Nature Unleashed comparison classroom “required 

students to supply evidence to support their claims,” although the teacher reported doing 

this during “all or almost all lessons” (Table III-13).  We did not observe that the teacher 

in the CMAE treatment classroom “encouraged students to explain concepts to one 

another” or “encouraged students to consider alternative explanations,” even though the 

teacher reported doing both of these behaviors during “all or almost all lessons.” 

We did not observe that students in the Nature Unleashed treatment classroom 

“engaged in hands-on activities,” “worked on models or simulations,” “participated in 

fieldwork,” “wrote reflections in a notebook or journal,” “worked in cooperative learning 

groups,” “shared ideas or solved problems with each other in small groups,” or “went 

outside during at least part of a lesson;”  however, the teacher reported that students did 

all of these activities “all or almost all lessons” (Table III-14).  We did not observe that 

students in the CMAE comparison classroom “worked in cooperative learning groups” or 

“shared ideas or solved problems with each other in small groups,” although the teacher 

reported that students did so during “all or almost all lessons.” We did not observe that 

students in the CMAE treatment group “wrote reflections in a notebook or journal” or 

“went outside during at least part of a lesson,” although the teacher reported that students 

did so during “all or almost all lessons.”  These findings are consistent with those of 

Fogleman et al. (2011) who found that teachers tended to over-estimate their level of use 

of a science curriculum.  The teacher in the Nature Unleashed comparison classroom 
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reported that students “never” “worked on models or simulations,” but the students 

modeled a food chain during the observed lesson.   
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Table III-13.  Teacher inquiry behaviors observed during classroom observations and frequency of behaviors reported by teachers on 
questionnaires* 
 Nature Unleashed 

comparison (n = 1) 
Nature Unleashed 
treatment (n = 1) 

CMAE comparison (n = 
1) CMAE treatment (n = 1) 

 Observed? 
Questionnaire 

Response Observed? 
Questionnaire 

Response Observed? 
Questionnaire 

Response Observed? 
Questionnaire 

Response 
Arranged seating to 
facilitate student 
discussion. 

Unsure Sometimes Unsure 
All or 

almost all 
lessons 

Yes 
All or 

almost all 
lessons 

Yes 
All or 

almost all 
lessons 

Used open-ended 
questions. Yes Often Yes Often Yes 

All or 
almost all 

lessons 
Yes Often 

Required students to 
supply evidence to 
support their claims. 

No 
All or 

almost all 
lessons 

Yes Often No Often No Often 

Encouraged students 
to explain concepts 
to one another. 

Yes Often Yes Often No Often No 
All or 

almost all 
lessons 

Encouraged students 
to consider 
alternative 
explanations. 

No Often No Sometimes No Often No 
All or 

almost all 
lessons 

*Questionnaire response options:  1 = Never, 2 = Rarely, 3 = Sometimes, 4 = Often, 5 = All or almost all lessons 
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Table III-14.  Student inquiry behaviors observed during classroom observations and frequency of behaviors reported by teachers on 
questionnaires* 
 Nature Unleashed 

comparison (n = 1) 
Nature Unleashed 
treatment (n = 1) 

CMAE comparison (n = 
1) CMAE treatment (n = 1) 

 
Observed? 

Questionnaire 
Response Observed? 

Questionnaire 
Response Observed? 

Questionnaire 
Response Observed? 

Questionnaire 
Response 

Made formal 
presentations to the 
class. 

No Rarely No Sometimes No Sometimes No Rarely 

Engaged in hands-
on activities. Yes Sometimes No 

All or 
almost all 

lessons 
Yes 

All or 
almost all 

lessons 
Yes Often 

Designed or 
implemented their 
own investigation. 

No Rarely No Often No Sometimes No Sometimes 

Worked on models 
or simulations. Yes Never No 

All or 
almost all 

lessons 
Yes Often Yes Often 

Worked on extended 
investigations or 
projects (a week or 
more in duration). 

No Never No Sometimes No Often No Rarely 

Participated in 
fieldwork (collected 
data or recorded 
observations outside 
the classroom). 

No Sometimes No 
All or 

almost all 
lessons 

No Rarely No Often 

Wrote reflections in 
a notebook or 
journal. 

No Sometimes No 
All or 

almost all 
lessons 

No Sometimes No 
All or 

almost all 
lessons 
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 Nature Unleashed 
comparison (n = 1) 

Nature Unleashed 
treatment (n = 1) 

CMAE comparison (n = 
1) CMAE treatment (n = 1) 

 
Observed? 

Questionnaire 
Response Observed? 

Questionnaire 
Response Observed? 

Questionnaire 
Response Observed? 

Questionnaire 
Response 

Worked on 
portfolios. No Never No Sometimes No Rarely No Never 

Participated in 
discussions with the 
teacher to 
understand activity 
content. 

Yes Sometimes Yes 
All or 

almost all 
lessons 

Yes 
All or 

almost all 
lessons 

Yes Often 

Worked in 
cooperative learning 
groups. 

No Often No 
All or 

almost all 
lessons 

No 
All or 

almost all 
lessons 

Yes Often 

Shared ideas or 
solved problems 
with each other in 
small groups.  

Yes Often No 
All or 

almost all 
lessons 

No 
All or 

almost all 
lessons 

Yes Often 

Went outside during 
at least part of a 
lesson. 

No Sometimes No 
All or 

almost all 
lessons 

No Rarely No 
All or 

almost all 
lessons 

*Questionnaire response options:  1 = Never, 2 = Rarely, 3 = Sometimes, 4 = Often, 5 = All or almost all lessons 
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Except for one high school teacher, no teachers in the focus groups said they 

taught the entire DNS curriculum as written, although one was planning to and another 

said they have in the past:  “I’ve done [DNS].  But it…takes a long time.  So that’s why, 

after I did it once, I was like, OK, I don’t know if I’ll ever be able to do this again…” 

They mentioned picking and choosing curriculum components to match curriculum 

standards for their districts.  Some teachers said they combined several lessons into one 

“just to get through it.  Because there’s other things you have to cover in science.” 

Focus group participants talked about why other teachers they knew did not teach 

the DNS curriculum.  Not having time to teach DNS or prepare DNS lessons was a 

common refrain:  “And well, again, it’s one more program to add on to what we’re 

already trying to teach, and so, unfortunately, most of the other teachers are like no, I just 

don’t have time for it, so.” Some teachers said that if DNS was taught at one grade level 

in their buildings, then teachers at other grade levels could not teach it.  There was also 

discussion about how some teachers do not teach DNS because they are not comfortable 

teaching outside. 

Evaluation question 2c:  What barriers do teachers have when teaching DNS?  

We asked questions on the statewide teacher questionnaire about possible barriers to 

teaching DNS.  Some teachers indicated they did not have enough instructional time to 

teach DNS (mean = 3.2 to 3.5) (Table III-15).  On average, teachers disagreed that their 

students had already mastered DNS content before the school year (mean = 2.0 to 2.4).  

Teachers, on average, agreed that they have enough content knowledge to teach DNS 

(mean ≥ 4.2), feel comfortable teaching outside (mean ≥ 4.2), and feel comfortable 

teaching DNS (mean ≥ 4.2). 
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Table III-15.  Statewide teacher survey:  To what extent do you disagree or agree with 
the following about Discover Nature Schools? (N = 357-359) 
 Mean response* 

 
Nature 
Unfolds 

Nature 
Unleashed CMAE 

Nature 
Unbound 

2 or more 
units Total 

I have enough 
instructional time 
within the school 
year for Discover 
Nature Schools. 

3.3 3.5 3.5 3.5 3.2 3.4 

My students had 
already mastered 
the Discover 
Nature Schools 
content before 
this school year. 

2.2 2.2 2.0 2.3 2.4 2.2 

I have enough 
content 
knowledge to 
teach Discover 
Nature Schools. 

4.2 4.2 4.5 4.3 4.3 4.3 

I feel comfortable 
teaching outside. 

4.4 4.5 4.6 4.2 4.7 4.5 

I feel comfortable 
teaching Discover 
Nature Schools. 

4.4 4.4 4.5 4.2 4.7 4.4 

*Coding:  1 = Strongly Disagree, 2 = Disagree, 3 = Neither Agree nor Disagree, 4 = Agree, 5 = Strongly 
Agree. 

 

The focus group participants generated a great deal of discussion about DNS field 

experiences, with several teachers saying field experiences were the highlight of the DNS 

program.  The logistics of the field experiences were a challenge for some teachers, and 

some thought that field trips were a deterrent to some teachers using DNS: 

…to organize something that’s not paper and pencil…it takes a lot of work 

and you’ve gotta go…outside, and you’ve gotta arrange for the bus.  And 

you’ve gotta take the kids and you’ve gotta make sure they’ve all got the 

right shoes and socks on.  And you’ve gotta get dirty, and you’ve gotta get 

wet.  And you’ve gotta touch a fish.  Um, and there’s a lot of people that 
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are, you know, that are not known as the outdoor person, and they don’t 

want to do it. 

There was agreement that DNS lessons, particularly field experiences, took longer 

to prepare than regular science lessons:  “They are such great lessons, but you’re right, 

they take a lot of time to prepare…I think it’s being seen as it’s one more thing.  Not, it 

could be the thing.” Teachers said they had difficulty fitting DNS into their existing 

school curricula, as well as having difficulty finding an appropriate time within the 

school year to teach DNS. 

Teachers also discussed the appropriateness of the DNS curricula for various 

grade levels, given that each unit was designed for multiple grades: 

I think it was great curriculum and it aimed for…the best – the 

expectations for the best of a range of grades. So if you’re talking sixth, 

seventh, eighth grade, that pretty big range as it is. And if you’re aiming 

for the best of eighth grade, well your typical sixth grader isn’t gonna do 

very well. And same thing with Nature Unleashed, so. 

Teaching DNS outside was enjoyable, although weather could be a challenge, 

particularly in winter:   

I try to go out for as many [lessons] as we can.  I mean, obviously if it’s 

too cold and it’s not going to work then we stay in and do the lesson, but 

even the ones where it’s not necessarily required to go outside…We’ve 

gone outside to our little courtyard area and done that just to get outside, 
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because the kids will come to class when we were doing this unit and ask, 

are we going outside today?  And, I mean, how can you say no [laughter]? 

Some teachers at the focus groups said they had challenges teaching DNS when 

students had been taught the DNS curriculum in lower grades.  Some teachers said that it 

can be challenging figuring out which parts of the CMAE curriculum to use with different 

grade levels: 

…with Missouri Aquatic Ecosystem and the varying ages, I’d love to see 

them scale it, so that you could say sixth graders can do this, eight graders 

I’d do this. I would love to see some leveling within the program…. Well 

they had it in sixth grade, they had it in seventh, which is part of the 

reason why I do the pond instead that year, and, you know, try to vary it 

that way and stretch out. But, um, I think we need just different levels of 

material for those different ages. 

Some teachers talked about their challenges adopting the curricula for English as 

a Second Language (ESL) students: “I think the biggest challenges for us is first that we 

have to translate everything, because it’s in English, and we have to teach it in Spanish.  

For us, it’s a lot of work, but we knew it would be, because sometimes we have to 

translate other stuff that is trash [laughter].”  

Many teachers mentioned wanting more of an integration of technology in the 

DNS curricula.  Specific suggestions included having DNS “apps” that helped with field 

identification of tree or animal species, particularly aquatic invertebrates; interactive 

vocabulary practice; supplemental multimedia online material (e.g., videos of bear 

snaring); virtual field trips; wildlife webcams; integrating existing apps, such as 
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Aurasma; links to articles in Missouri Conservationist magazine; games (could be a smart 

board game) for students to practice identifying fish or other animals, learn about food 

chains, etc. 

Teachers discussed using the curriculum with special education, disabled, and at-

risk students.  One teacher wished, “that some of the activities, and the field trip could be 

potentially more handicap accessible. Uh, we have, you know some students that are 

wheelchair bound or, you know, various handicapped, um, issues and it would be nice if 

they could have some options.” This same teacher wanted an audio version of the student 

book on a CD for students who cannot read. 

 
Evaluation question 2d:  Do teachers have sufficient support within their 

schools and by MDC to effectively teach DNS?  We used the statewide teacher survey 

to examine perceived support of teachers by their schools and MDC.  These items were 

used to create scales used in the regression models in a previous section.  On average, 

teachers agreed with all of the questions about the level of support by their school 

districts (mean ≥ 3.3), except for the questions about funding (Table III-16).  Teachers, 

on average, neither agreed nor disagreed that their districts provided sufficient funding 

for DNS materials (mean = 2.9 to 3.1) and field experiences (mean = 2.9 to 3.1). 

Table III-16.  Statewide teacher survey:  To what extent do you disagree or agree with 
the following statements about your school district? (N = 356-357) 
 Mean response* 

 
Nature 
Unfolds 

Nature 
Unleashe
d CMAE 

Nature 
Unbound 

2 or 
more 
units Total 

My school district 
encourages me to 
teach Discover 
Nature Schools. 

3.6 3.8 3.8 3.7 3.7 3.7 
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 Mean response* 

 
Nature 
Unfolds 

Nature 
Unleashe
d CMAE 

Nature 
Unbound 

2 or 
more 
units Total 

My school district 
enhances my 
teaching of Discover 
Nature Schools by 
providing me with 
needed materials and 
equipment. 

3.3 3.4 3.3 3.6 3.5 3.4 

My school district 
provides time for me 
to participate in 
professional 
development related 
to Discover Nature 
Schools. 

3.3 3.6 3.6 3.6 3.4 3.5 

My school district 
provides sufficient 
time for me to plan 
and prepare Discover 
Nature Schools 
lessons. 

3.4 3.5 3.6 3.6 3.4 3.5 

My school district 
provides sufficient 
funding for me to 
purchase equipment 
and supplies for 
Discover Nature 
Schools lessons. 

2.9 3.0 3.0 3.1 3.0 3.0 

My school district 
provides sufficient 
funding for me to 
take my students on 
Discover Nature 
Schools field 
experiences. 

3.1 3.1 3.1 2.9 2.9 3.1 

I have adequate 
facilities at my school 
to teach Discover 
Nature Schools 
lessons outside. 

3.6 3.6 3.3 3.3 3.9 3.5 

*Coding:  1 = Strongly Disagree, 2 = Disagree, 3 = Neither Agree nor Disagree, 4 = Agree, 5 = Strongly 
Agree. 
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Teachers, on average, indicated that MDC staff are knowledgeable about Discover 

Nature Schools content (mean ≥ 4.4), MDC staff respond to inquiries within a reasonable 

amount of time (mean ≥ 4.4).  They would recommend the Discover Nature Schools 

program to other teachers (mean ≥ 4.5) (Table III-17).  There was slightly less agreement 

that MDC provides sufficient funding for DNS supplies (mean = 3.9 to 4.1), that MDC 

provides sufficient funding for DNS field experiences (mean = 3.9 to 4.3), and that MDC 

administers DNS grants in a fair and equitable way (mean = 4.0 to 4.4). 
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Table III-17.  Statewide teacher survey:  To what extent do you disagree or agree with 
the following statements about the Missouri Department of Conservation? (N = 353-354) 
 Mean response* 

 
Nature 
Unfolds 

Nature 
Unleashe
d CMAE 

Nature 
Unbound 

2 or 
more 
units Total 

The Missouri 
Department of 
Conservation provides 
sufficient funding for 
me to purchase 
equipment and supplies 
for Discover Nature 
Schools lessons. 

4.0 4.0 4.1 3.9 3.9 4.0 

The Missouri 
Department of 
Conservation provides 
sufficient funding for 
me to take my students 
on Discover Nature 
Schools field 
experiences. 

4.3 4.3 4.3 3.9 4.0 4.2 

The Missouri 
Department of 
Conservation 
administers Discover 
Nature Schools grants 
in a fair and equitable 
way. 

4.4 4.3 4.4 4.0 4.1 4.3 

Missouri Department of 
Conservation staff are 
knowledgeable about 
Discover Nature 
Schools content. 

4.5 4.5 4.7 4.4 4.5 4.5 

Missouri Department of 
Conservation staff 
respond to inquiries 
within a reasonable 
amount of time. 

4.4 4.4 4.6 4.4 4.4 4.4 

I would recommend the 
Discover Nature 
Schools program to 
other teachers. 

4.6 4.7 4.6 4.5 4.5 4.6 

*Coding:  1 = Strongly Disagree, 2 = Disagree, 3 = Neither Agree nor Disagree, 4 = Agree, 5 = Strongly 
Agree. 



 

129 
 

Most teachers reported the receipt of a MDC DNS grant, although those who 

taught Nature Unbound (59%) or 2 or more units (67%) were less likely to have received 

a grant than those teaching Nature Unfolds (85%), Nature Unleashed (81%), or CMAE 

(90%) (Table III-18). 

Table III-18.  Statewide teacher survey:  Have you ever received a Missouri Department 
of Conservation grant for your classroom for Discover Nature Schools field experiences 
or instructional or outdoor classroom materials? 

 
Nature 
Unfolds 

Nature 
Unleashed CMAE 

Nature 
Unbound 

2 or more 
units Total 

Yes 85% 81% 90% 59% 67% 80% 
No 15% 19% 10% 41% 33% 20% 

 

Most teachers (≥ 80%) reported the receipt of DNS training from the MDC (Table 

III-19). 

Table III-19.  Statewide teacher survey:  Have you received training on using the 
Discover Nature Schools curriculum by someone from the Missouri Department of 
Conservation? (N = 354) 

 
Nature 
Unfolds 

Nature 
Unleashed CMAE 

Nature 
Unbound 

2 or more 
units Total 

Yes 84% 80% 90% 80% 85% 83% 
No 16% 20% 10% 20% 15% 17% 
 

There was considerable discussion among focus group participants about the 

grants that MDC provides for field trips and supplies.  Teachers appreciated the grants, 

saying the field experiences would not be possible without MDC funding: “…there is no 

more money from my district for field trips.  And there is less money available, in 

general, for grants outside.  So, this is a huge deal.” However, they noted that the $7 per 

student rate provided for field experiences was sometimes not enough money to cover 

costs, particularly for teachers from small districts.  Also, it was a challenge that only half 

of the grant funds were provided up front and half at the end of the grant period:  “I think, 
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you know, a thousand dollars, but we only get 500 of it up front.  So my school’s like, 

where’s the other 500 dollars?” 

There were widely different levels of support for the DNS program by teachers’ 

districts.  Some school administrators encouraged participation in the DNS program.  

However, a teacher at a parochial school felt isolated teaching DNS:  “I’m like the only 

one that teaches it in my school building… it’s very much just on my own – kind of me 

and wherever, whoever I get in contact with through [MDC]...”  Teachers thought that 

MDC education consultants generally provided good support for the DNS program.  

However, some teachers thought they had to wait too long for a response when they 

contacted an education consultant. 

Focus group participants discussed wanting to be able to network with other DNS 

teachers and MDC staff using computer based tools such as a networking website, a 

listserv, bulletin board, or teacher forum.  Teachers were concerned with their lack of 

knowledge of some DNS content.  Several teachers said they struggled with 

macroinvertebrate identification in particular. 

Evaluation Question 3:  How Does DNS Affect Determinants of Early Student 

Natural Resource Stewardship? 

Evaluation question 3a:  Is participation in DNS associated with early 

stewardship behaviors?  We used several hierarchical regression models to investigate 

the effects of DNS on variables that could be related to stewardship behaviors.  

Descriptive statistics for the variables in our models for this section are in Table III-4.  

For all the models involving “time,” the variables with an asterisk (interaction with time) 
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are testing differences in the effect of the independent variables on the dependent 

variables pre- and post-unit. 

We found that having more lessons outside was related to higher likelihood of 

increases (pre-unit to post-unit) in personal impacts of no wild plants or animals attitudes 

(b = 0.393, p < 0.05) and attitudes about environmental harm (b = 0.456, p < 0.01) (Table 

III-20).  Teacher inquiry behaviors were related to an increase in attitudes about 

environmental harm (b = 0.740, p < 0.05).  Surprisingly, student inquiry behaviors were 

related to a decrease in attitudes about environmental harm attitudes (b = 0.863, p < 

0.01).  There were no differences in environmental attitudes based on receipt of the DNS 

curriculum. 

Table III-20.  Classroom study:  Results of hierarchical regression models predicting 
student environmental attitudes (N = 838) 
 environ_att_personal** environ_att_harm** 
Variable name b SE b SE 
treatment_NU* -0.613 0.392 -0.562 0.379 
treatment_CMAE* -0.650 0.452 -0.172 0.419 
outside* 0.393 0.178 0.456 0.174 
student_inquiry* -0.205 0.276 -0.863 0.267 
teacher_inquiry* 0.121 0.376 0.740 0.365 
sex -0.062 0.177 0.228 0.175 
age 0.134 0.095 0.220 0.082 
time -0.539 1.272 -0.942 1.243 
treatment_NU 0.208 0.377 0.260 0.318 
treatment_CMAE 0.950 0.409 0.608 0.330 
outside -0.002 0.166 0.051 0.141 
student_inquiry -0.179 0.249 0.444 0.204 
teacher_inquiry -0.452 0.340 -0.793 0.291 
Constant 2.615 1.388 0.321 1.197 
*Interaction with variable and time (pre-unit = 0, post-unit = 1) 
**Logistic regression model 
Underlined coefficients:  p < 0.05, Double underlined coefficients:  p < 0.01 

 

There were no differences in pre-/post-unit intentions to perform behaviors to help 

wildlife, self-assessed knowledge of behaviors to help wildlife, social norms of behaviors 
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to help wildlife, and locus of control of behaviors to help wildlife based on receipt of the 

DNS curriculum (Table III-21).  However, we found that having more lessons outside 

was related to a higher likelihood of increases in self-assessed knowledge of behaviors to 

help wildlife (b = 0.483, p < 0.01).  We are uncertain why student inquiry behaviors were 

related to a lower increases in locus of control of behaviors to help wildlife (b = -0.055, p 

< 0.05), and teacher inquiry behaviors were related to a lower likelihood of an increase in 

self-assessed knowledge of behaviors to help wildlife (b = -0.683, p < 0.05). 

Table III-21.  Classroom study:  Results of hierarchical regression models predicting 
variables related to student stewardship behaviors (N = 823-831) 
 plan_help_ 

wildlife 
know_help_ 
wildlife** 

soc_norm_help
_wildlife 

loc_contr_help
_wildlife 

Variable name b SE b SE b SE b SE 
treatment_NU* 0.018 0.044 -0.659 0.356 0.035 0.046 -0.007 0.042 
treatment_CMAE
* 

0.035 0.044 -0.406 0.356 -0.037 0.046 -0.027 0.042 

outside* -0.026 0.020 0.483 0.166 -0.020 0.021 0.023 0.019 
student_inquiry* 0.045 0.029 0.096 0.234 0.029 0.030 -0.055 0.027 
teacher_inquiry* 0.008 0.041 -0.683 0.331 0.000 0.042 -0.011 0.038 
sex 0.171 0.031 -0.415 0.166 0.007 0.032 0.054 0.024 
age -0.058 0.016 0.149 0.093 -0.034 0.017 0.008 0.012 
time -0.103 0.142 1.563 1.163 0.009 0.148 0.186 0.134 
treatment_NU 0.123 0.063 1.129 0.394 0.113 0.067 0.078 0.046 
treatment_CMAE 0.030 0.062 0.776 0.385 0.110 0.066 0.080 0.044 
outside 0.036 0.028 -0.393 0.175 0.057 0.030 -0.001 0.020 
student_inquiry 0.052 0.040 0.105 0.248 0.028 0.043 0.039 0.028 
teacher_inquiry -0.032 0.055 0.074 0.345 -0.103 0.059 -0.011 0.040 
Constant 2.566 0.234 -2.207 1.439 2.568 0.250 2.255 0.168 
*Interaction with variable and time (pre-unit = 0, post-unit = 1) 
**Logistic regression model 
Underlined coefficients:  p < 0.05, Double underlined coefficients:  p < 0.01 

 

There was a higher likelihood of pre-/post-unit increases in self-assessed knowledge 

of fishing (b = 3.331, p < 0.05) and locus of control of fishing (b = 2.305, p < 0.01) for 

students who received the CMAE curriculum (Table III-22).  Also, there was a lower 

likelihood of increase in self-assessed knowledge of fishing for students who received the 
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Nature Unleashed curriculum.  However, we found that having more lessons outside was 

related to a lower likelihood of an increase in social norms of fishing (b = -1.136, p < 

0.05).  Student inquiry behaviors were associated with a higher increase in locus of 

control (b = 2.305, p < 0.01). 

Table III-22.  Classroom study:  Results of hierarchical regression models predicting 
variables related to student fishing (N = 838-839) 
 

plan_fish** know_fish** 
soc_norm_fish

** 
loc_contr_fish

** 
Variable name b SE b SE b SE b SE 
treatment_NU* 0.310 0.416 -3.540 1.392 1.150 0.938 1.214 0.689 
treatment_CMAE* 0.016 0.472 3.331 1.673 -0.508 1.081 2.305 0.876 
outside* -0.301 0.198 1.246 0.638 -1.136 0.565 -0.575 0.341 
student_inquiry* 0.447 0.298 -2.047 1.145 1.368 0.743 1.439 0.540 
teacher_inquiry* -0.344 0.405 -1.942 1.233 0.619 0.985 -1.073 0.724 
sex -1.574 0.260 -0.378 0.765 0.028 0.592 -0.528 0.459 
age -0.317 0.140 0.102 0.342 0.031 0.270 0.177 0.218 
time 1.418 1.346 12.95

9 
4.746 -2.875 3.208 1.078 2.455 

treatment_NU -0.284 0.539 1.812 1.372 -0.584 0.972 -0.263 0.799 
treatment_CMAE 1.616 0.592 0.890 1.380 0.525 1.070 -0.574 0.730 
outside 0.659 0.302 -0.663 0.607 0.178 0.409 0.283 0.323 
student_inquiry -0.636 0.411 0.140 0.845 -0.611 0.663 -0.910 0.500 
teacher_inquiry -0.347 0.596 0.649 1.115 -0.082 0.852 0.002 0.663 
Constant 6.799 2.303 7.719 4.677 10.280 3.820 8.255 3.044 
*Interaction with variable and time (pre-unit = 0, post-unit = 1) 
**Logistic regression model 
Underlined coefficients:  p < 0.05, Double underlined coefficients:  p < 0.01 

 

None of the variables in our models were associated with pre-/post-unit differences 

in variables related to hunting (Table III-23). 

Table III-23.  Classroom study:  Results of hierarchical regression models predicting 
variables related to student hunting (N = 838-839) 
 

plan_hunt** know_hunt** 
soc_norm_hun

t** 
loc_contr_hunt

** 
Variable name b SE b SE b SE b SE 
treatment_NU* 0.754 0.444 0.662 0.447 0.147 0.488 -0.054 0.432 
treatment_CMAE* -0.422 0.451 0.640 0.455 -0.758 0.528 -0.529 0.430 
outside* -0.034 0.212 -0.336 0.213 0.080 0.256 -0.049 0.198 
student_inquiry* 0.097 0.301 0.518 0.302 -0.386 0.350 0.241 0.283 
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teacher_inquiry* -0.735 0.422 0.093 0.421 0.395 0.490 -0.458 0.399 
sex -2.474 0.385 -2.149 0.375 -0.731 0.354 -1.760 0.312 
age 0.101 0.179 0.435 0.191 -0.110 0.195 0.503 0.160 
time 2.837 1.474 -1.241 1.477 -0.189 1.646 1.439 1.409 
treatment_NU 0.574 0.659 0.325 0.717 -0.885 0.688 0.162 0.570 
treatment_CMAE 1.369 0.695 0.810 0.718 0.965 0.747 0.783 0.565 
outside -0.392 0.413 -0.290 0.424 -0.133 0.436 -0.658 0.350 
student_inquiry -0.402 0.562 -0.298 0.588 -0.186 0.611 -0.071 0.475 
teacher_inquiry 0.962 0.865 -0.642 0.878 -0.787 0.921 0.312 0.731 
Constant -1.006 2.934 1.670 3.047 9.352 3.417 -3.931 2.482 
*Interaction with variable and time (pre-unit = 0, post-unit = 1) 
**Logistic regression model 
Underlined coefficients:  p < 0.05, Double underlined coefficients:  p < 0.01 

 

While none of the variables, except locus of control of hiking, in our models were 

associated with pre-/post-unit differences in variables related to hiking, exposure to 

Nature Unleashed was associated with an increased likelihood that locus of control of 

hiking would increase (b = 0.830, p < 0.05) (Table III-24). 

Table III-24.  Classroom study:  Results of hierarchical regression models predicting 
variables related to student hiking (N = 838-839) 
 

plan_hike** know_hike** 
soc_norm_hik

e** 
loc_contr_hike

** 
Variable name b SE b SE b SE b SE 
treatment_NU* -0.360 0.379 0.479 0.458 0.599 0.396 0.830 0.415 
treatment_CMAE* -0.025 0.423 0.076 0.572 -0.232 0.431 0.395 0.444 
outside* -0.083 0.173 0.036 0.213 -0.122 0.178 -0.172 0.184 
student_inquiry* 0.140 0.258 0.277 0.326 0.086 0.270 0.339 0.276 
teacher_inquiry* -0.403 0.364 -0.603 0.464 -0.251 0.379 0.081 0.391 
sex -0.240 0.185 -0.524 0.258 -0.052 0.208 -0.061 0.206 
age -0.257 0.113 0.157 0.181 -0.253 0.129 0.162 0.142 
time 1.817 1.236 1.881 1.559 1.290 1.308 -0.432 1.332 
treatment_NU 0.144 0.440 -0.156 0.656 -0.586 0.692 -0.030 0.493 
treatment_CMAE 1.111 0.473 0.801 0.714 0.790 0.632 0.341 0.509 
outside 0.174 0.235 0.109 0.308 0.211 0.288 0.190 0.250 
student_inquiry -0.022 0.357 -0.542 0.457 0.006 0.417 -0.333 0.330 
teacher_inquiry 0.316 0.482 0.176 0.675 -0.074 0.560 -0.266 0.586 
Constant 2.021 1.774 1.703 2.475 3.480 2.200 1.286 1.998 
*Interaction with variable and time (pre-unit = 0, post-unit = 1) 
**Logistic regression model 
Underlined coefficients:  p < 0.05, Double underlined coefficients:  p < 0.01 
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Evaluation question 3b.  Is participation in DNS associated with changes in 

attitudes toward and values of conservation?  Focus group participants believed that 

DNS increased their students’ connections to nature and environmental concern, with 

several saying that DNS helped students realize how humans were impacting the 

environment in their specific areas: 

The thing for me is once you open up awareness to life, and the need for 

us to support that life, how more conscious students are about throwing, 

just throwing trash on, you know.  I mean, that piece of paper gets there 

and…the ants can’t move around.  And that consciousness becomes theirs, 

and how, seeing them apply that…I was just raised that you don’t litter, 

but they need, they need a reason for everything you ask.  And now, if 

that’s their reason, that works for me. 

Evaluation question 3c:  Does participation in DNS increase awareness of 

MDC?  Exposure to Nature Unleashed (b = 0.747, p < 0.05) or CMAE (b = 0.820, p < 

0.05) was associated with an increased likelihood that a student would correctly identify 

MDC as the primary management agency for forests, fish, and wildlife in Missouri 

(Table III-25). 

Table III-25.  Classroom study:  Results of hierarchical regression model predicting 
identification of MDC as the primary management agency for forests, fish, and wildlife 
in Missouri (N = 843) 
 MDC_score** 
Variable name b SE 
treatment_NU* 0.747 0.339 
treatment_CMAE* 0.820 0.349 
outside* -0.317 0.155 
student_inquiry* -0.027 0.221 
teacher_inquiry* 0.780 0.310 
sex -0.462 0.138 
age 0.113 0.092 
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time -1.962 1.088 
treatment_NU -0.387 0.477 
treatment_CMAE 0.933 0.496 
outside 0.516 0.233 
student_inquiry -0.030 0.315 
teacher_inquiry -1.073 0.433 
Constant 1.315 1.678 
*Interaction with variable and time (pre-unit = 0, post-unit = 1) 
**Logistic regression model 
Underlined coefficients:  p < 0.05, Double underlined coefficients:  p < 0.01 
 

Evaluation question 3d:  Does DNS affect student understanding of the role 

of humans in conservation?  Teachers at the focus groups generally thought that 

students could relate to content in the DNS curricula, including water conservation 

activities in CMAE: 

Um, I like how it really helps the kids, it really relates to them…especially 

when we talked about the water usage, because I’m doing the Aquatic 

Ecosystems. The kids loved seeing how much they were using, and they 

tried to cut back. And then I also have a student who, um, he has to donate 

somewhere every year to some organization he’s picking. One of these 

organizations he donated his money to because he likes what we’re doing 

so much in class. So, I like how it relates to them so much. 

Teachers also indicated the DNS focus on Missouri species and habitats gave 

students a “sense of place:” 

The, one of the big benefits I’ve noticed, the kids realizing that it’s 

Missouri. You know, they always learn about other countries, and other 

places in the world, but there’s not a lot of things talking about things 

right here and where we’re at. I mean, they’ll do the My State thing when 
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they’re in whatever grade it is, but they enjoy that it’s Missouri’s systems. 

And, they, it makes them look at things a little differently at home than just 

reading a book, in a book about…somewhere else. So it gives them that 

sense of place that I think they’re missing a lot. 

One teacher said that DNS got students out of “their own little bubble:” 

…several years back we had, you know, a natural wetland behind the 

football field and they’ve since bulldozed that all over and kind of taken it 

down to bare earth. Well, last year they were able to see the massive 

amount of erosion that was going on, you know, just right behind the 

schools.  And they could see – well why are all these little rivulets 

forming? What, what’s happening here?  So, um, you know, it gets them 

out of their bubble quite a bit. And that’s kind of what I’m going for, you 

know, what I would love to see with our kids is you don’t have to enjoy 

nature, but I want you to be able to respect it. I want you to not be driving 

down the road thinking it’s OK to throw out your wrappers, or, you know, 

put your oil in the creek, and you know, you need to think bigger than just 

you. 
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Recommendations 

DNS Efficacy 

• Understand that DNS seems to do a good job of teaching content, although there were 

mixed results for teaching scientific inquiry. 

• Understand that DNS likely increases recognition of MDC. 

• Teaching students outside seemed to increase students’ environmental sensitivity and 

self-assessed knowledge of behaviors to help wildlife, regardless of whether or not 

students were in the DNS or comparison classrooms.  This seems to validate the 

importance of experiences in nature in conservation education programs. 

• Although no increases in the stewardship variables were attributable to the DNS 

program, the program is not designed to affect variables related to these specific 

behaviors.  However, there were some indications that CMAE increases variables 

related to fishing, a behavior that CMAE does target. We recommend identifying 

specific behaviors for DNS to target and focusing the curriculum on affecting 

knowledge, social norms, and locus of control for these specific behaviors.  We also 

recommend, consistent with the logic model from this study, investigating medium 

and long-term effects of conservation education programming on participants. 

DNS FOI 

• Understand that most teachers, on average, do not teach activities from all DNS 

chapters, and that some teachers say they do not have enough instructional time to 

teach DNS. 
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• There is not a straightforward relationship between FOI and program outcomes.  This 

may be because the measures of FOI for the classroom study were all teacher-level 

variables, and we had relatively small numbers (n = 28) of teachers participating.  

Also, we noted several instances during the four lessons we observed where a teacher 

or student behavior was not observed, but the teacher reported that it occurred during 

“all or almost all lessons” during the study.  We recommend further study of FOI in 

the DNS and other conservation education programs, including refining how FOI is 

defined and measured. 

DNS Curriculum Materials 

• Consider shortening the pre-/post unit assessments and standardizing how the tests 

are administered – giving specific instructions to teachers on how to administer the 

tests.  Also, most, if not all, districts in Missouri have the capability for students to 

take computer-based tests.  MDC could investigate having a computer-based DNS 

assessment that would aid in scoring. 

• Integrate technology into DNS.  Teachers at focus groups wanted DNS “apps” that 

helped with field identification of tree or animal species, interactive vocabulary 

practice, supplemental multimedia online material, virtual field trips, wildlife 

webcams, integrating existing apps (such as Aurasma), links to articles in Missouri 

Conservationist magazine, and games for students to practice identifying fish or other 

animals, learn about food chains, etc. 

• Align DNS with current academic standards. 
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• Consider identifying which activities are appropriate for specific grade levels or 

describe how activities could be adapted for different grade levels. 

• Consider having alternate indoor activities, particularly for Nature Unfolds. 

• Consider adding more supplemental teaching materials, particularly for Nature 

Unbound. 

• Consider providing curriculum materials in Spanish. 

DNS Grants 

• Review how DNS field trip and supplies grants are administered.  Teachers at focus 

groups found it difficult that MDC only provided half of the grant money up front.  

Several teachers wanted money after the first year to replenish supplies or buy new 

ones once they got a feel for what they needed. 

• Review the field trip grant funding formula of $7 per student, requirement of at least 

10 students in a class, and 100 mile travel limit to make sure grant requirements are 

fair and equitable. 

DNS Training/Support 

• Provide a list of vendors for supplies.  Even though it sounds like some education 

consultants are already doing this, a centralized online list of vendors was suggested 

by teachers at focus groups. 

• Provide an online mechanism for DNS teachers to communicate.  Being able to share 

ideas about supplemental activities, purchasing supplies, sharing equipment, etc. via a 

website, listserv, or bulletin board, or teacher forum was a popular idea among 

teachers at focus groups. 
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• Review ways for teachers to increase their content knowledge.  Although, on average, 

teachers indicated they have enough content knowledge to teach DNS, teachers at the 

focus groups acknowledged gaps in their knowledge, with macroinvertebrate 

identification causing more than its share of consternation. 
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Conclusion 

It is important to examine FOI using a variety of methods (Mowbray et al., 2003; 

Ruiz-Primo, 2006).  I performed both a qualitative and qualitative examination of FOI of 

the DNS program.  Following the recommendations of Mowbray et al. (2003) and Zvoch 

(2012) I statistically modeled FOI.   

Discover Nature Schools (DNS) seems to do a good job of teaching content, 

although there were mixed results for teaching scientific inquiry.   Teaching students 

outside seemed to increase students’ environmental sensitivity and self-assessed 

knowledge of behaviors to help wildlife, regardless of whether or not students were in the 

DNS or comparison classrooms.  This seems to validate the importance of experiences in 

nature in conservation education programs (Arnold et al., 2009; Collado et al., 2013; Hsu, 

2009; Wells & Lekies, 2006). 

Research on the effect of environmental education on factors associated with 

stewardship behaviors has been mixed.  For example, some researchers (Bexell et al., 

2013; Hsu, 2004; Kruse & Card, 2004) have found that environmental education affects 

stewardship behaviors or intentions to perform stewardship behaviors while other 

researchers have not found such an effect (Jelle Boeve-de Pauw & Van Petegem, 2013; 

Martin, 2003).  Also, differences in program participants or program structure may be 

important as Bogner (1998) and Zint et al. (2002) found that behaviors or intended 

behaviors increased for students in some environmental education programs, but did not 

increase for students in other programs.  Although no increases in the stewardship 

variables were attributable to the DNS program, the program is not designed to affect 

variables related to these specific behaviors.  However, there were some indications that 
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the DNS middle school unit increases variables related to fishing, a behavior which is 

targeted. I recommend program developers identify specific behaviors for conservation 

education programs to target and focus their curricula on affecting knowledge, social 

norms, and locus of control for these specific behaviors. 

Zvoch (2012) argued that although conceptualizations of FOI have become 

increasingly sophisticated, there is a need to measure and model FOI as a 

multidimensional construct.  Using a series of regression models, I examined exposure, 

adherence, and quality of delivery (teacher and student inquiry behaviors) of the DNS 

program.   

This study offered insights into teacher barriers to FOI.  For example, similar to 

findings by Ham and Sewing (1988) and Iowa Department of Natural Resources (2009), 

DNS teachers at focus group interviews said that their lack of content knowledge affected 

FOI.  Few studies have examined how teacher characteristics impact FOI for 

environmental education programs, although Klimes-Dougan et al. (2009) found that 

teacher characteristics affected FOI of a mental health program.  Instructional time can 

affect implementation of environmental education programs.  Consistent with previous 

research on barriers to implementing environmental education (Iowa Department of 

Natural Resources, 2009; Parlo & Butler, 2007), I found that teacher perceptions of how 

much instructional time they had for DNS was important to focus group participants and 

predicted three of the measures of FOI:  the percentage of DNS lessons taught, following 

DNS procedures, and student inquiry behaviors.   Previous research (Iowa Department of 

Natural Resources, 2009; Spence et al., 2013) has also found that teacher support can 
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affect environmental education teaching.  I found that support from MDC and from 

teachers’ school districts predicted several measures of FOI. 

While I found Century et al.'s (2010) conceptual model worked well to broadly 

organize the themes from the focus groups, I found the DNS program had some unique 

components.  While Century et al.'s (2010) model was based on math and science 

curricula, the DNS program, like other environmental education programs, focuses on 

changing learner attitudes and the teaching of environmentally responsible values 

(Tilbury, 1995).  Teaching outside and student environmental concern or connection to 

nature were important components of the DNS program, but were not in Century et al.'s 

(2010) model. 

One limitation of this study is that it did not examine the relationship between 

variables hypothesized to be antecedents of intentions to perform stewardship behaviors, 

although I did examine the effects of being exposed to the DNS program and FOI of the 

DNS program on variables thought to be important to intended stewardship behaviors.  

Another limitation is that it almost exclusively relied on self-reported data from teachers 

to determine FOI.   Fogleman et al. (2011) found that teachers tended to over-estimate 

their level of use of a science curriculum, and there were indications during the DNS 

evaluation of apparent discrepancies between student and teacher inquiry behaviors 

reported by teachers and behaviors noted during classroom observations. 

I found there is not a straightforward relationship between FOI and outcomes for 

the DNS program.  For example, I did not find an association between FOI and gains in 

the pre- and post-unit science assessment.  Also, there is little agreement on how to 

conceptualize and operationalize FOI in environmental education programs.  I believe 
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that an approach similar to the one outlined in this dissertation could be used to examine 

FOI in other environmental education programs.  I recommend further study, including 

refining how FOI is defined and measured, of FOI in environmental education programs. 
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Appendixes 

Appendix A:  Student survey instruments 

Discover Nature Schools Pre-unit Student Survey 
 
Class Code (filled in by the teacher):  _____ 
Student ID # (filled in by the teacher):  _____ 
 

Thank you for filling out this survey!  You are helping with a project to see what students 
think about nature and how they learn about science.  In this survey, you will be asked 
what you think about nature and wild plants and animals. 

There are no right or wrong answers, so please be completely honest when you 
answer the questions.  Your answers will not affect your grade.  Your teacher and 
your parents will NOT read your answers to these questions. 

You do not have to answer any questions you do not want to.  If you do not want to 
answer a question, skip it and move on to the next question. 

Please ask your teacher if you do not understand certain words or if any of the directions 
in this survey do not make sense to you. 

This survey has some questions where you circle the letter by your answer.  In other 
questions you will circle your answer.  The examples below show you how to select an 
answer for each type of question.  There are also practice questions for you to answer. 

Example 1:  Do you like to eat spinach? (Circle one.) 
a. Yes 
b. No 

 
Practice 1:  Do you like to go outside during classes at school? (Circle one.) 

a. Yes 
b. No 

 
 Circle one for each statement. 

Example 2:  I like to learn about wild plants. No Not sure Yes 

Practice 2:  I like to learn about wild animals. No Not sure Yes 
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Start Here 

1. Are you female or male? (Circle one.) 
a. Female 
b. Male 

2. How old are you? _____ years old 

3. What grade are you in? _____ grade 

4. Are you Hispanic or Latino? (Circle one.) 
a. Hispanic or Latino 
b. Not Hispanic or Latino 

5. Which of the following best describes you? (Circle one or more.) 
a. American Indian or Alaska Native 
b. Asian 
c. Black or African American 
d. Native Hawaiian or other Pacific Islander 
e. White 

6. How far in school did your mother go? (Circle one.)  
a. She did NOT finish high school. 
b. She graduated from high school.  
c. She had some education after high school.  
d. She graduated from college.  
e. I’m not sure.  

7. How far in school did your father go? (Circle one.) 
a. He did NOT finish high school. 
b. He graduated from high school.  
c. He had some education after high school.  
d. He graduated from college.  
e. I’m not sure.   
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8. Now, we are going to ask you what you think about nature and wild plants and 
animals.  Please circle one choice for each statement. 

 Circle one for each statement. 

A. Wild plants and animals are important to people. No Not sure Yes 

B. Wild plants and animals are easily harmed or 
hurt by people. No Not sure Yes 

C. People need wild plants to live. No Not sure Yes 

D. My life would change if there were no trees. No Not sure Yes 

E. We need to take better care of wild plants and 
animals. No Not sure Yes 

F. It makes me sad to see homes built where wild 
plants and animals used to be. No Not sure Yes 

G. Nature is easily harmed or hurt by people. No Not sure Yes 

H. My life would change if there were no wild 
plants and animals. No Not sure Yes 
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The rest of the questions in this survey ask about activities related to wild plants and 
animals. 

9. First, we are going to ask whether or not you plan to do each activity. 
 Circle one for each statement. 

A. In the future, I plan to go fishing. No Not sure Yes 

B. In the future, I plan to go hunting. No Not sure Yes 

C. In the future, I plan to read about, write about, or 
draw wild plants and animals. No Not sure Yes 

D. In the future, I plan to do things to help wild 
plants and animals. No Not sure Yes 

E. In the future, I plan to help pick up trash in a 
park or natural area. No Not sure Yes 

F. In the future, I plan to talk to others about what 
animals need to survive. No Not sure Yes 

G. In the future, I plan to go hiking in nature. No Not sure Yes 

H. In the future, I plan to talk to my parents about 
disposing of chemicals like used paint, 
pesticides, and fertilizers so they do not harm 
wild plants and animals. 

No Not sure Yes 

I. In the future, I plan to watch birds or other wild 
animals. No Not sure Yes 
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10. Now, we are going to ask whether or not you know how to do each activity. 
 Circle one for each question. 

A. Do you know how to go fishing? No Not sure Yes 

B. Do you know how to go hunting? No Not sure Yes 

C. Do you know how to read about, write about, or 
draw wild plants and animals? No Not sure Yes 

D. Do you know how to do things to help wild 
plants and animals? No Not sure Yes 

E. Do you know how to help pick up trash in a park 
or natural area? No Not sure Yes 

F. Do you know how to talk to others about what 
animals need to survive? No Not sure Yes 

G. Do you know how to go hiking in nature? No Not sure Yes 

H. Do you know how to talk to your parents about 
disposing of chemicals like used paint, 
pesticides, and fertilizers so they do not harm 
wild plants and animals? 

No Not sure Yes 

I. Do you know how to watch birds or other wild 
animals? No Not sure Yes 
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11. Now, we are going to ask whether or not people in your family do each activity.  By 
family, we mean anyone in your family, including parents, sisters, brothers, 
grandparents, aunts, uncles, and cousins.  

 Circle one for each question. 

A. Do people in your family go fishing? No Not sure Yes 

B. Do people in your family go hunting? No Not sure Yes 

C. Do people in your family read about, write about, 
or draw wild plants and animals? No Not sure Yes 

D. Do people in your family do things to help wild 
plants and animals? No Not sure Yes 

E. Do people in your family help pick up trash in a 
park or natural area? No Not sure Yes 

F. Do people in your family talk to others about what 
animals need to survive? No Not sure Yes 

G. Do people in your family go hiking in nature? No Not sure Yes 

H. Do people in your family talk to others about 
disposing of chemicals like used paint, pesticides, 
and fertilizers so they do not harm wild plants and 
animals? 

No Not sure Yes 

I. Do people in your family watch birds or other 
wild animals? No Not sure Yes 
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12. Finally, we are going to ask how difficult or easy it would be for you to do each 
activity. 

 Circle one for each statement. 

A. If I wanted to, for me to go fishing would be… Difficult Not sure Easy 

B. If I wanted to, for me to go hunting would be… Difficult Not sure Easy 

C. If I wanted to, for me to read about, write about, 
or draw wild plants and animals would be… Difficult Not sure Easy 

D. If I wanted to, for me to do things to help wild 
plants and animals would be… Difficult Not sure Easy 

E. If I wanted to, for me to help pick up trash in a 
park or natural area would be… Difficult Not sure Easy 

F. If I wanted to, for me to talk to others about what 
animals need to survive would be… Difficult Not sure Easy 

G. If I wanted to, for me to go hiking in nature 
would be… Difficult Not sure Easy 

H. If I wanted to, for me to talk to my parents about 
disposing of chemicals like used paint, 
pesticides, and fertilizers so they do not harm 
wild plants and animals would be… 

Difficult Not sure Easy 

I. If I wanted to, for me to watch birds or other wild 
animals would be… Difficult Not sure Easy 

 

Thank you for filling out this survey! 
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Discover Nature Schools Post-unit Student Survey 
 
Class Code (filled in by the teacher):  _____ 
Student ID # (filled in by the teacher):  _____ 
 

Thank you for filling out this survey!  You are helping with a project to see what students 
think about nature and how they learn about science.  In this survey, you will be asked 
what you think about nature and wild plants and animals. 

There are no right or wrong answers, so please be completely honest when you 
answer the questions.  Your answers will not affect your grade.  Your teacher and 
your parents will NOT read your answers to these questions. 

You do not have to answer any questions you do not want to.  If you do not want to 
answer a question, skip it and move on to the next question. 

Please ask your teacher if you do not understand certain words or if any of the directions 
in this survey do not make sense to you. 

You will circle your answers to questions in this survey.  The example below shows you 
how to select an answer.  There is also practice question for you to answer. 

 
 Circle one for each statement. 

Example 1:  I like to learn about wild plants. No Not sure Yes 

Practice 1:  I like to learn about wild animals. No Not sure Yes 
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Start Here 

We are going to ask you what you think about nature and wild plants and animals.  Please 
circle one choice for each statement. 

 Circle one for each statement. 

A. Wild plants and animals are important to 
people. No Not sure Yes 

B. Wild plants and animals are easily harmed or 
hurt by people. No Not sure Yes 

C. People need wild plants to live. No Not sure Yes 

D. My life would change if there were no trees. No Not sure Yes 

E. We need to take better care of wild plants 
and animals. No Not sure Yes 

F. It makes me sad to see homes built where 
wild plants and animals used to be. No Not sure Yes 

G. Nature is easily harmed or hurt by people. No Not sure Yes 

H. My life would change if there were no wild 
plants and animals. No Not sure Yes 
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The rest of the questions in this survey ask about activities related to wild plants and 
animals. 

1. First, we are going to ask whether or not you plan to do each activity. 
 Circle one for each statement. 

A. In the future, I plan to go fishing. No Not sure Yes 

B. In the future, I plan to go hunting. No Not sure Yes 

C. In the future, I plan to read about, write about, or 
draw wild plants and animals. No Not sure Yes 

D. In the future, I plan to do things to help wild 
plants and animals. No Not sure Yes 

E. In the future, I plan to help pick up trash in a 
park or natural area. No Not sure Yes 

F. In the future, I plan to talk to others about what 
animals need to survive. No Not sure Yes 

G. In the future, I plan to go hiking in nature. No Not sure Yes 

H. In the future, I plan to talk to my parents about 
disposing of chemicals like used paint, 
pesticides, and fertilizers so they do not harm 
wild plants and animals. 

No Not sure Yes 

I. In the future, I plan to watch birds or other wild 
animals. No Not sure Yes 
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2. Now, we are going to ask whether or not you know how to do each activity. 
 Circle one for each question. 

A. Do you know how to go fishing? No Not sure Yes 

B. Do you know how to go hunting? No Not sure Yes 

C. Do you know how to read about, write about, or 
draw wild plants and animals? No Not sure Yes 

D. Do you know how to do things to help wild 
plants and animals? No Not sure Yes 

E. Do you know how to help pick up trash in a park 
or natural area? No Not sure Yes 

F. Do you know how to talk to others about what 
animals need to survive? No Not sure Yes 

G. Do you know how to go hiking in nature? No Not sure Yes 

H. Do you know how to talk to your parents about 
disposing of chemicals like used paint, 
pesticides, and fertilizers so they do not harm 
wild plants and animals? 

No Not sure Yes 

I. Do you know how to watch birds or other wild 
animals? No Not sure Yes 
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3. Now, we are going to ask whether or not people in your family do each activity.  By 
family, we mean anyone in your family, including parents, sisters, brothers, 
grandparents, aunts, uncles, and cousins. 

 Circle one for each question. 

A. Do people in your family go fishing? No Not sure Yes 

B. Do people in your family go hunting? No Not sure Yes 

C. Do people in your family read about, write about, 
or draw wild plants and animals? No Not sure Yes 

D. Do people in your family do things to help wild 
plants and animals? No Not sure Yes 

E. Do people in your family help pick up trash in a 
park or natural area? No Not sure Yes 

F. Do people in your family talk to others about 
what animals need to survive? No Not sure Yes 

G. Do people in your family go hiking in nature? No Not sure Yes 

H. Do people in your family talk to others about 
disposing of chemicals like used paint, pesticides, 
and fertilizers so they do not harm wild plants and 
animals? 

No Not sure Yes 

I. Do people in your family watch birds or other 
wild animals? No Not sure Yes 
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4. Finally, we are going to ask how difficult or easy it would be for you to do each 
activity. 

 Circle one for each statement. 

A. If I wanted to, for me to go fishing would be… Difficult Not sure Easy 

B. If I wanted to, for me to go hunting would be… Difficult Not sure Easy 

C. If I wanted to, for me to read about, write about, 
or draw wild plants and animals would be… Difficult Not sure Easy 

D. If I wanted to, for me to do things to help wild 
plants and animals would be… Difficult Not sure Easy 

E. If I wanted to, for me to help pick up trash in a 
park or natural area would be… Difficult Not sure Easy 

F. If I wanted to, for me to talk to others about what 
animals need to survive would be… Difficult Not sure Easy 

G. If I wanted to, for me to go hiking in nature 
would be… Difficult Not sure Easy 

H. If I wanted to, for me to talk to my parents about 
disposing of chemicals like used paint, 
pesticides, and fertilizers so they do not harm 
wild plants and animals would be… 

Difficult Not sure Easy 

I. If I wanted to, for me to watch birds or other 
wild animals would be… Difficult Not sure Easy 

 

Thank you for filling out this survey! 
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Appendix B:  Student survey data reduction 

 
Table 0-1.  Now, we are going to ask you what you think about nature and wild plants 
and animals. 
 Promax-rotated loadings (Factor loadings < .40 are omitted.) 
 Pre-unit Post-unit 
Variables Factor 1 Factor 2 Factor 3 Factor 1 Factor 2 Factor 3 
Wild plants and animals 
are important to people. 

0.5653   0.4964   

Wild plants and animals 
are easily harmed or 
hurt by people. 

  0.8603  0.8544  

People need wild plants 
to live. 

0.5259   0.4639   

My life would change if 
there were no trees. 

 0.8923  0.7795   

We need to take better 
care of wild plants and 
animals. 

0.6836     0.6504 

It makes me sad to see 
homes built where wild 
plants and animals used 
to be. 

0.6073     0.7667 

Nature is easily harmed 
or hurt by people. 

  0.842  0.8555  

My life would change if 
there were no wild 
plants and animals. 

 0.7902  0.8023   

 
Table 0-2.  Personal impacts of no wild plants or animals attitude scale (coding:  1 = No, 
2 = Not sure, 3 = Yes; pre-unit alpha = 0.64, post-unit alpha = 0.61) 
Items 
My life would change if there were no trees. 
My life would change if there were no wild plants and animals. 

 

Table 0-3.  Environmental harm attitude scale (coding:  1 = No, 2 = Not sure, 3 = Yes; 
pre-unit alpha = 0.63, post-unit alpha = 0.66). 
Items 
Wild plants and animals are easily harmed or hurt by people. 
Nature is easily harmed or hurt by people. 
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Table 0-4.  First, we are going to ask whether or not you plan to do each activity. 
 Promax-rotated loadings (Factor loadings < .40 

are omitted.) 
 Pre-unit Post-unit 
 Factor 1 Factor 2 Factor 1 Factor 2 
In the future, I plan to go fishing.  0.7769  0.7862 
In the future, I plan to go hunting.  0.7910  0.7888 
In the future, I plan to read about, 
write about, or draw wild plants and 
animals. 

0.7182  0.6985  

In the future, I plan to do things to 
help wild plants and animals. 

0.7497  0.7647  

In the future, I plan to help pick up 
trash in a park or natural area. 

0.6144  0.6364  

In the future, I plan to talk to others 
about what animals need to survive. 

0.7289  0.7591  

In the future, I plan to go hiking in 
nature. 

 0.5767  0.5637 

In the future, I plan to talk to my 
parents about disposing of chemicals 
like used paint, pesticides, and 
fertilizers so they do not harm wild 
plants and animals. 

0.6962  0.7235  

In the future, I plan to watch birds or 
other wild animals. 

0.6038  0.6010  

 
Table 0-5.  Plan to help wildlife scale (coding:  1 = No, 2 = Not sure, 3 = Yes; pre-unit 
alpha = 0.78, post-unit alpha = 0.79). 
Items 
In the future, I plan to read about, write about, or draw wild plants and animals. 
In the future, I plan to do things to help wild plants and animals. 
In the future, I plan to help pick up trash in a park or natural area. 
In the future, I plan to talk to others about what animals need to survive. 
In the future, I plan to talk to my parents about disposing of chemicals like used paint, 
pesticides, and fertilizers so they do not harm wild plants and animals. 
In the future, I plan to watch birds or other wild animals. 
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Table 0-6.  Now, we are going to ask whether or not you know how to do each activity. 
 Promax-rotated loadings (Factor loadings < .40 

are omitted.) 
 Pre-unit Post-unit 
Variables Factor 1 Factor 2 Factor 3 Factor 1 Factor 2 
Do you know how to go fishing?  0.7981   0.7742 
Do you know how to go hunting?  0.7598   0.7835 
Do you know how to read about, 
write about, or draw wild plants and 
animals? 

0.6716   0.6068  

Do you know how to do things to 
help wild plants and animals? 

0.5387   0.6185  

Do you know how to help pick up 
trash in a park or natural area? 

  0.7761 0.5078  

Do you know how to talk to others 
about what animals need to survive? 

0.6955   0.7542  

Do you know how to go hiking in 
nature? 

 0.4681   0.4963 

Do you know how to talk to your 
parents about disposing of chemicals 
like used paint, pesticides, and 
fertilizers so they do not harm wild 
plants and animals? 

0.6650   0.6751  

Do you know how to watch birds or 
other wild animals? 

0.4863  -0.5594 0.5009  

 
Table 0-7.  Know how to help wildlife scale (coding:  1 = No, 2 = Not sure, 3 = Yes; pre-
unit alpha = 0.62, post-unit alpha = 0.68). 
Items 
Do you know how to read about, write about, or draw wild plants and animals? 
Do you know how to do things to help wild plants and animals? 
Do you know how to help pick up trash in a park or natural area? 
Do you know how to talk to others about what animals need to survive? 
Do you know how to talk to my parents about disposing of chemicals like used paint, 
pesticides, and fertilizers so they do not harm wild plants and animals? 
Do you know how to watch birds or other wild animals? 
 

  



 
 

170 
 

Table 0-8.  Now, we are going to ask whether or not people in your family do each 
activity. 
 Promax-rotated loadings (Factor loadings < .40 

are omitted.) 
 Pre-unit Post-unit 
 Factor 1 Factor 2 Factor 1 Factor 2 
Do people in your family go fishing?  0.8269  0.8344 
Do people in your family go hunting?  0.8225  0.8406 
Do people in your family read about, 
write about, or draw wild plants and 
animals? 

0.5990  0.6270  

Do people in your family do things to 
help wild plants and animals? 

0.6995  0.7114  

Do people in your family help pick 
up trash in a park or natural area? 

0.6373  0.6582  

Do people in your family talk to 
others about what animals need to 
survive? 

0.7709  0.7815  

Do people in your family go hiking 
in nature? 

 0.4219   

Do people in your family talk to 
others about disposing of chemicals 
like used paint, pesticides, and 
fertilizers so they do not harm wild 
plants and animals? 

0.7556  0.7460  

Do people in your family watch birds 
or other wild animals? 

0.5352  0.5758  

 
Table 0-9.  Family members who help wildlife (social norms) scale (coding:  1 = No, 2 = 
Not sure, 3 = Yes; pre-unit alpha = 0.76, post-unit alpha = 0.78). 
Items 
Do people in your family read about, write about, or draw wild plants and animals? 
Do people in your family do things to help wild plants and animals? 
Do people in your family help pick up trash in a park or natural area? 
Do people in your family talk to others about what animals need to survive? 
Do people in your family talk to my parents about disposing of chemicals like used paint, 
pesticides, and fertilizers so they do not harm wild plants and animals? 
Do people in your family watch birds or other wild animals? 
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Table 0-10.  Finally, we are going to ask how difficult or easy it would be for you to do 
each activity. 
 Promax-rotated loadings (Factor loadings < .40 

are omitted.) 
 Pre-unit Post-unit 
 Factor 1 Factor 2 Factor 1 Factor 2 
If I wanted to, for me to go fishing 
would be… 

 0.7544  0.7588 

If I wanted to, for me to go hunting 
would be… 

 0.7748  0.7840 

If I wanted to, for me to read about, 
write about, or draw wild plants and 
animals would be… 

0.6033  0.6452  

If I wanted to, for me to do things to 
help wild plants and animals would 
be… 

0.6577  0.6801  

If I wanted to, for me to help pick up 
trash in a park or natural area would 
be… 

0.5161  0.5236  

If I wanted to, for me to talk to others 
about what animals need to survive 
would be… 

0.6718  0.6946  

If I wanted to, for me to go hiking in 
nature would be… 

 0.5327  0.5250 

If I wanted to, for me to talk to my 
parents about disposing of chemicals 
like used paint, pesticides, and 
fertilizers so they do not harm wild 
plants and animals would be… 

0.6506  0.6458  

If I wanted to, for me to watch birds 
or other wild animals would be… 

  0.4716  

 
Table 0-11.  How difficult or easy to help wildlife (locus of control) scale (coding:  1 = 
Difficult, 2 = Not sure, 3 = Easy; pre-unit alpha = 0.63, post-unit alpha = 0.68). 
Items  
If I wanted to, for me to read about, write about, or draw wild plants and animals would 
be… 
If I wanted to, for me to do things to help wild plants and animals would be… 
If I wanted to, for me to help pick up trash in a park or natural area would be… 
If I wanted to, for me to talk to others about what animals need to survive would be… 
If I wanted to, for me to talk to my parents about disposing of chemicals like used paint, 
pesticides, and fertilizers so they do not harm wild plants and animals would be… 
If I wanted to, for me to watch birds or other wild animals would be… 
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Appendix C:  Student survey instruments descriptive statistics 

There were 857 students who completed the pre- and post-unit survey instruments.  There 
were 199 students from Unleashed treatment classrooms, 213 from Unleashed 
comparison classrooms, 169 from CMAE treatment classrooms, and 276 from CMAE 
comparison classrooms.  Because not all students answered all questions, these are the 
maximum numbers of students who could have responded to each question.  Actual 
number of responses to each question was lower. 

Table 0-12.  1. Are you female or male? 

Sex 
Unleashed 
comparison 

Unleashed 
treatment 

CMAE 
comparison  

CMAE 
treatment  Overall 

Female 48% 47% 51% 57% 51% 
Male 52% 53% 49% 43% 49% 

Table 0-13.  How old are you? 

 
Unleashed 
comparison 

Unleashed 
treatment  

CMAE 
comparison  

CMAE 
treatment  Overall 

Mean age 
(years) 

10.1 10.0 11.7 11.7 10.9 

Table 0-14.  What grade are you in? 

Grade 
Unleashed 
comparison 

Unleashed 
treatment  

CMAE 
comparison  

CMAE 
treatment  Overall 

3rd 13% 15% - - 7% 
4th 33% 45% - - 20% 
5th 54% 39% 38% 35% 42% 
6th - 1% 30% 47% 19% 
7th - - 16% 2% 5% 
8th - - 16% 16% 8% 

Table 0-15.  Are you Hispanic or Latino? 

Race 
Unleashed 
comparison  

Unleashed 
treatment  

CMAE 
comparison  

CMAE 
treatment  Overall 

Hispanic or 
Latino 

4% 8% 22% 5% 10% 

Not 
Hispanic or 
Latino 

96% 92% 78% 95% 90% 

Table 0-16.  Which of the following best describes you? 
Race Unleashed Unleashed CMAE CMAE Overall 
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comparison  treatment  comparison  treatment  
American 
Indian or 
Alaska 
Native 

7% 11% 7% 2% 7% 

Asian 2% 2% 5% 2% 3% 
Black or 
African 
American 

4% 9% 5% 2% 5% 

Native 
Hawaiian or 
other Pacific 
Islander 

2% 1% 2% 1% 2% 

White 89% 85% 85% 95% 88% 

Table 0-17.  How far in school did your mother go? 
Mother’s 
education 
level 

Unleashed 
comparison  

Unleashed 
treatment  

CMAE 
comparison  

CMAE 
treatment  Overall 

She did 
NOT finish 
high school.  

1% 6% 7% 3% 5% 

She 
graduated 
from high 
school.  

12% 13% 12% 8% 11% 

She had 
some 
education 
after high 
school.  

5% 9% 11% 6% 8% 

She 
graduated 
from 
college.  

46% 33% 46% 72% 48% 

I’m not sure.  36% 40% 24% 11% 28% 

Table 0-18.  How far in school did your father go? 
Mother’s 
education 
level 

Unleashed 
comparison  

Unleashed 
treatment  

CMAE 
comparison  

CMAE 
treatment  Overall 

He did NOT 
finish high 
school.  

5% 8% 5% 6% 6% 

He 11% 14% 15% 9% 13% 
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graduated 
from high 
school.  
He had some 
education 
after high 
school.  

6% 6% 7% 7% 6% 

He 
graduated 
from 
college.  

36% 23% 40% 64% 40% 

I’m not sure.  42% 49% 33% 14% 35% 
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Table 0-19.  Now, we are going to ask you what you think about nature and wild plants and animals. (mean response; 1 = no, 2 = not 
sure, 3 = yes). 
 Unleashed 

comparison 
pre-unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment 
pre-unit 

Unleashed 
treatment 
post-unit 

CMAE 
comparison 
pre-unit 

CMAE 
comparison 
post-unit 

CMAE 
treatment 
pre-unit 

CMAE 
treatment 
post-unit 

Wild plants 
and animals 
are 
important to 
people. 

2.6 2.7 2.7 2.7 2.7 2.8 2.8 2.9 

Wild plants 
and animals 
are easily 
harmed or 
hurt by 
people. 

2.7 2.7 2.7 2.8 2.7 2.8 2.8 2.9 

People need 
wild plants 
to live. 

2.4 2.4 2.3 2.4 2.4 2.6 2.5 2.6 

My life 
would 
change if 
there were 
no trees. 

2.8 2.9 2.8 2.9 2.9 2.9 3.0 2.9 

We need to 
take better 
care of wild 
plants and 
animals. 

2.8 2.8 2.8 2.8 2.9 2.9 2.9 2.9 



 

 

 176 

 Unleashed 
comparison 
pre-unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment 
pre-unit 

Unleashed 
treatment 
post-unit 

CMAE 
comparison 
pre-unit 

CMAE 
comparison 
post-unit 

CMAE 
treatment 
pre-unit 

CMAE 
treatment 
post-unit 

It makes me 
sad to see 
homes built 
where wild 
plants and 
animals 
used to be. 

2.4 2.4 2.5 2.5 2.5 2.4 2.5 2.4 

Nature is 
easily 
harmed or 
hurt by 
people. 

2.7 2.8 2.8 2.8 2.8 2.8 2.8 2.9 

My life 
would 
change if 
there were 
no wild 
plants and 
animals. 

2.7 2.7 2.7 2.8 2.7 2.8 2.9 2.9 

 

Table 0-20.  First, we are going to ask whether or not you plan to do each activity. (mean response; 1 = no, 2 = not sure, 3 = yes). 
 Unleashed 

comparison 
pre-unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment 
pre-unit 

Unleashed 
treatment 
post-unit 

CMAE 
comparison 
pre-unit 

CMAE 
comparison 
post-unit 

CMAE 
treatment 
pre-unit 

CMAE 
treatment 
post-unit 
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 Unleashed 
comparison 
pre-unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment 
pre-unit 

Unleashed 
treatment 
post-unit 

CMAE 
comparison 
pre-unit 

CMAE 
comparison 
post-unit 

CMAE 
treatment 
pre-unit 

CMAE 
treatment 
post-unit 

In the 
future, I 
plan to go 
fishing. 

2.4 2.6 2.5 2.6 2.4 2.6 2.8 2.8 

In the 
future, I 
plan to go 
hunting. 

2.2 2.3 2.3 2.4 2.2 2.2 2.4 2.4 

In the 
future, I 
plan to read 
about, write 
about, or 
draw wild 
plants and 
animals. 

2.1 2.3 2.3 2.4 2.1 2.1 2.1 2.1 

In the 
future, I 
plan to do 
things to 
help wild 
plants and 
animals. 

2.4 2.3 2.5 2.5 2.3 2.4 2.3 2.4 
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 Unleashed 
comparison 
pre-unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment 
pre-unit 

Unleashed 
treatment 
post-unit 

CMAE 
comparison 
pre-unit 

CMAE 
comparison 
post-unit 

CMAE 
treatment 
pre-unit 

CMAE 
treatment 
post-unit 

In the 
future, I 
plan to help 
pick up 
trash in a 
park or 
natural area. 

2.4 2.4 2.5 2.5 2.3 2.3 2.5 2.5 

In the 
future, I 
plan to talk 
to others 
about what 
animals 
need to 
survive. 

2.1 2.0 2.2 2.2 2.0 2.0 2.1 2.0 

In the 
future, I 
plan to go 
hiking in 
nature. 

2.4 2.6 2.6 2.6 2.6 2.7 2.7 2.8 
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 Unleashed 
comparison 
pre-unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment 
pre-unit 

Unleashed 
treatment 
post-unit 

CMAE 
comparison 
pre-unit 

CMAE 
comparison 
post-unit 

CMAE 
treatment 
pre-unit 

CMAE 
treatment 
post-unit 

In the 
future, I 
plan to talk 
to my 
parents 
about 
disposing of 
chemicals 
like used 
paint, 
pesticides, 
and 
fertilizers so 
they do not 
harm wild 
plants and 
animals. 

1.9 1.9 2.1 2.0 1.9 1.9 1.9 2.0 

In the 
future, I 
plan to 
watch birds 
or other 
wild 
animals. 

2.2 2.3 2.5 2.5 2.3 2.3 2.3 2.3 
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Table 0-21.  Now, we are going to ask whether or not you know how to do each activity. (mean response; 1 = no, 2 = not sure, 3 = 
yes). 
 Unleashed 

comparison 
pre-unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment 
pre-unit 

Unleashed 
treatment 
post-unit 

CMAE 
comparison 
pre-unit 

CMAE 
comparison 
post-unit 

CMAE 
treatment 
pre-unit 

CMAE 
treatment 
post-unit 

Do you 
know how 
to go 
fishing? 

2.8 2.8 2.8 2.8 2.7 2.8 2.9 3.0 

Do you 
know how 
to go 
hunting? 

2.2 2.2 2.3 2.3 2.1 2.1 2.3 2.4 

Do you 
know how 
to read 
about, write 
about, or 
draw wild 
plants and 
animals? 

2.7 2.8 2.8 2.8 2.8 2.8 2.8 2.8 

Do you 
know how 
to do things 
to help wild 
plants and 
animals? 

2.6 2.6 2.7 2.7 2.6 2.6 2.8 2.9 
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 Unleashed 
comparison 
pre-unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment 
pre-unit 

Unleashed 
treatment 
post-unit 

CMAE 
comparison 
pre-unit 

CMAE 
comparison 
post-unit 

CMAE 
treatment 
pre-unit 

CMAE 
treatment 
post-unit 

Do you 
know how 
to help pick 
up trash in a 
park or 
natural area? 

2.9 2.9 2.9 3.0 2.9 2.9 2.9 2.9 

Do you 
know how 
to talk to 
others about 
what 
animals 
need to 
survive? 

2.6 2.5 2.7 2.7 2.5 2.5 2.6 2.6 

Do you 
know how 
to go hiking 
in nature? 

2.6 2.7 2.7 2.7 2.7 2.8 2.8 2.9 
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 Unleashed 
comparison 
pre-unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment 
pre-unit 

Unleashed 
treatment 
post-unit 

CMAE 
comparison 
pre-unit 

CMAE 
comparison 
post-unit 

CMAE 
treatment 
pre-unit 

CMAE 
treatment 
post-unit 

Do you 
know how 
to talk to 
your parents 
about 
disposing of 
chemicals 
like used 
paint, 
pesticides, 
and 
fertilizers so 
they do not 
harm wild 
plants and 
animals? 

2.1 2.2 2.2 2.3 2.1 2.3 2.3 2.4 

Do you 
know how 
to watch 
birds or 
other wild 
animals? 

2.7 2.8 2.8 2.9 2.8 2.8 2.8 2.8 
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Table 0-22.  Now, we are going to ask whether or not people in your family do each activity. (mean response; 1 = no, 2 = not sure, 3 = 
yes). 
 Unleashed 

comparison 
pre-unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment 
pre-unit 

Unleashed 
treatment 
post-unit 

CMAE 
comparison 
pre-unit 

CMAE 
comparison 
post-unit 

CMAE 
treatment 
pre-unit 

CMAE 
treatment 
post-unit 

Do people 
in your 
family go 
fishing? 

2.8 2.9 2.7 2.8 2.8 2.8 2.9 2.8 

Do people 
in your 
family go 
hunting? 

2.6 2.6 2.6 2.7 2.6 2.6 2.6 2.6 

Do people 
in your 
family read 
about, write 
about, or 
draw wild 
plants and 
animals? 

2.2 2.2 2.4 2.4 2.1 2.1 2.2 2.2 

Do people 
in your 
family do 
things to 
help wild 
plants and 
animals? 

2.3 2.3 2.4 2.5 2.2 2.3 2.4 2.4 
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 Unleashed 
comparison 
pre-unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment 
pre-unit 

Unleashed 
treatment 
post-unit 

CMAE 
comparison 
pre-unit 

CMAE 
comparison 
post-unit 

CMAE 
treatment 
pre-unit 

CMAE 
treatment 
post-unit 

Do people 
in your 
family help 
pick up 
trash in a 
park or 
natural area? 

2.2 2.2 2.3 2.4 2.1 2.1 2.3 2.2 

Do people 
in your 
family talk 
to others 
about what 
animals 
need to 
survive? 

1.8 1.9 2.0 2.1 1.8 1.8 1.9 2.0 

Do people 
in your 
family go 
hiking in 
nature? 

2.5 2.5 2.4 2.6 2.5 2.5 2.7 2.7 
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 Unleashed 
comparison 
pre-unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment 
pre-unit 

Unleashed 
treatment 
post-unit 

CMAE 
comparison 
pre-unit 

CMAE 
comparison 
post-unit 

CMAE 
treatment 
pre-unit 

CMAE 
treatment 
post-unit 

Do people 
in your 
family talk 
to others 
about 
disposing of 
chemicals 
like used 
paint, 
pesticides, 
and 
fertilizers so 
they do not 
harm wild 
plants and 
animals? 

1.7 1.8 1.7 1.7 1.7 1.7 1.8 1.8 

Do people 
in your 
family 
watch birds 
or other 
wild 
animals? 

2.4 2.4 2.5 2.6 2.3 2.4 2.4 2.4 
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Table 0-23.  Finally, we are going to ask how difficult or easy it would be for you to do each activity. (mean response; 1 = difficult, 2 
= not sure, 3 = easy). 
 Unleashed 

comparison 
pre-unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment 
pre-unit 

Unleashed 
treatment 
post-unit 

CMAE 
comparison 
pre-unit 

CMAE 
comparison 
post-unit 

CMAE 
treatment 
pre-unit 

CMAE 
treatment 
post-unit 

If I wanted 
to, for me to 
go fishing 
would be… 

2.7 2.7 2.7 2.8 2.7 2.7 2.8 2.9 

If I wanted 
to, for me to 
go hunting 
would be… 

2.1 2.2 2.1 2.2 2.1 2.2 2.3 2.2 

If I wanted 
to, for me to 
read about, 
write about, 
or draw wild 
plants and 
animals 
would be… 

2.4 2.5 2.7 2.7 2.5 2.5 2.6 2.5 

If I wanted 
to, for me to 
do things to 
help wild 
plants and 
animals 
would be… 

2.5 2.4 2.4 2.5 2.4 2.5 2.6 2.6 
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 Unleashed 
comparison 
pre-unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment 
pre-unit 

Unleashed 
treatment 
post-unit 

CMAE 
comparison 
pre-unit 

CMAE 
comparison 
post-unit 

CMAE 
treatment 
pre-unit 

CMAE 
treatment 
post-unit 

If I wanted 
to, for me to 
help pick up 
trash in a 
park or 
natural area 
would be… 

2.7 2.7 2.8 2.8 2.7 2.7 2.8 2.8 

If I wanted 
to, for me to 
talk to 
others about 
what 
animals 
need to 
survive 
would be… 

2.3 2.4 2.4 2.4 2.4 2.3 2.4 2.5 

If I wanted 
to, for me to 
go hiking in 
nature 
would be… 

2.5 2.6 2.5 2.7 2.6 2.7 2.7 2.8 
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 Unleashed 
comparison 
pre-unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment 
pre-unit 

Unleashed 
treatment 
post-unit 

CMAE 
comparison 
pre-unit 

CMAE 
comparison 
post-unit 

CMAE 
treatment 
pre-unit 

CMAE 
treatment 
post-unit 

If I wanted 
to, for me to 
talk to my 
parents 
about 
disposing of 
chemicals 
like used 
paint, 
pesticides, 
and 
fertilizers so 
they do not 
harm wild 
plants and 
animals 
would be… 

1.9 2.1 2.0 2.0 2.1 2.1 2.2 2.2 

If I wanted 
to, for me to 
watch birds 
or other 
wild animals 
would be… 

2.7 2.7 2.8 2.8 2.8 2.7 2.8 2.8 
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Appendix D:  Student science assessments 

Nature Unleashed 

Nature Unleashed:  Student Science Assessment 
 
Class Code (filled in by the teacher):  _____ 
Student ID # (filled in by the teacher):  _____ 
 
Thank you for answering these questions.  You are helping with a project to see what 
students think about nature and how they learn about science.  Your answers will not 
affect your grade.  Your teacher and your parents will NOT read your answers to these 
questions. 
 
Please ask your teacher if you do not understand certain words or if any of the directions 
do not make sense to you. 
 
There are some questions where you will write out an answer.  Other questions are multiple 
choice questions where you circle the letter by your answer.  The example below shows you 
how to select an answer for a multiple choice question.  There is also a practice question for 
you to answer. 
 
Example 1:  Which of the following animals has feathers? 

a. Muskrat 
b. Wild turkey 
c. Tiger salamander 
d. Snapping turtle 

 
Practice 1:  Which of the following animals lives its entire life underwater? 

a. Bald eagle 
b. Wild turkey 
c. Earthworm 
d. Largemouth bass 

   

Start Here 
 

1. Which of the following specialized structures must tadpoles have to survive in an 
underwater environment? 
a. Ribs 
b. Eyes 
c. Gills 
d. Mouth 

 
2. Explain how the structure you selected for question 1 helps tadpoles survive. 
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3. A beaver builds its home out of mud and sticks. In which ecosystem is it most likely 

found? 
a. Forest 
b. Pond 
c. Prairie 
d. All of the above 
 

4. An insect that is bright pink and is able to hide among blooming flowers is most 
likely able to survive in which environment? 
a. Forest 
b. Pond 
c. Prairie 
d. Stream 
 

5. Which of the following is the government agency most responsible for managing 
forests, fish, and wildlife in Missouri? 
a. National Wildlife Federation 
b. Missouri Department of Conservation 
c. Missouri Department of Natural Resources 
d. National Park Service 
 

6. When butterflies and bees pollinate flowers, which organisms are helped and which 
are hurt? 
a. The butterflies and bees are helped, but the flowers are hurt 
b. The flowers are helped, but the butterflies and bees are hurt 
c. The butterflies, bees, and flowers all are hurt 
d. The butterflies, bees, and flowers all are helped 

 
7. The actions of humans affect our environment.  Describe one action of humans that 

helps our environment. 
 
 

 
8. Describe another action of humans that hurts our environment. 
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9. Use the web above to create a food chain.  Use at least four different organisms.  

 
10. In the food web above, what is one role of the grasshopper? 

a. Producer 
b. Consumer 
c. Omnivore 
d. Predator 

 
11. In the food web above, what is one role of the black rat snake? 

a. Prey  
b. Omnivore 
c. Herbivore 
d. Decomposer 

 
12. What would happen in this food web if many oak trees were destroyed by an insect?  

Be sure to explain what would happen to specific types of organisms. 
 
 
 

 
  

Food Chain: 

Oak tree (acorns) Fruits and 
 

Barred 

Black rat snake 

Oak tree (leaves) 

Deer Robin 

Rabbit 

Grasshopp
 

Woodland vole 
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13. Read the list of things below. Circle living or nonliving for each thing. 
 

 Circle one for each. 
Coneflower Living Nonliving 
Dirt Living Nonliving 
Grass Living Nonliving 
Sun Living Nonliving 
Tree Living Nonliving 
Worm Living Nonliving 

 

Students wanted to investigate the effect oil on a bird’s feathers would have on the bird’s 
skin temperature in the cold.  Here is the procedure they followed: 

1) They filled two 
bags with 
down feathers.   

2) In one of the 
bags they put 
one tablespoon 
of vegetable 
oil.   

3) They then put 
thermometers 
under both 
bags and bags 
of ice on top of 
the feathers.   

4) They measured 
the 
temperature for 10 minutes.  The graph shows their results. 

 

14. Using this graph, what conclusion can you make about how oil affects down feathers’ 
ability to insulate a bird? 
a. Oil would help keep a bird warm  
b. Oil would not affect the temperature of a bird 
c. Oil would make a bird colder 
d. Oil would make it harder for a bird to fly 

 

15. Explain how the data in the graph support your answer to question 14.  Be as specific 
as you can. 
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Conserving Missouri’s Aquatic Ecosystems 

Conserving Missouri’s Aquatic Ecosystems:   
Student Science Assessment 

 
Class Code (filled in by the teacher):  _____ 
Student ID # (filled in by the teacher):  _____ 
 
Thank you for answering these questions.  You are helping with a project to see what 
students think about nature and how they learn about science.  Your answers will not 
affect your grade.  Your teacher and your parents will NOT read your answers to these 
questions. 
 
Please ask your teacher if you do not understand certain words or if any of the directions 
do not make sense to you. 
 
There are some questions where you will write out an answer.  Other questions are multiple 
choice questions where you circle the letter by your answer.  The example below shows 
you how to select an answer for a multiple choice question.  There is also a practice 
question for you to answer. 
 
Example 1:  Which of the following animals has feathers? 

a. Muskrat 
b. Wild turkey 
c. Tiger salamander 
d. Snapping turtle 

 
Practice 1:  Which of the following animals lives its entire life underwater? 

a. Bald eagle 
b. Wild turkey 
c. Earthworm 
d. Largemouth bass 

 

Start Here 
 
1. Which of the following specialized structures must tadpoles have to survive in an 

underwater environment? 
a. Ribs 
b. Eyes 
c. Gills 
d. Mouth 

 
2. Explain how the structure you selected for question 1 helps tadpoles survive. 
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3. What is the biggest threat to underwater communities? 

a. Predator/prey relationships 
b. Natural selection 
c. Human-caused habitat destruction 
d. All of the above 

 
4. Which of the following statements about adaptations is true? 

a. Creatures can choose adaptations that will provide them with survival advantages. 
b. Adaptations provide species with survival advantages in a particular environment. 
c. All species living underwater have the same adaptations. 
d. Both b and c 

 
5. Which of the following statements about energy transfer in food webs is true?  

a. As energy transfers to the top of the food web, the amount of energy transferred to 
each level increases. 

b. As energy transfers to the top of the food web, the amount of energy transferred to 
each level decreases. 

c. As energy transfers to the top of the food web, the amount of energy transferred to 
each level stays the same. 

d. None of the above 
 
6. Which of the following statements about invasive species is true?  

a. Invasive species may compete with native species for habitat or food. 
b. Invasive species are not subject to natural selection. 
c. When an invasive species populates a new area, it is usually not because of 

human activities. 
d. None of the above 

 
7. How does water pollution affect underwater life? 

a. Cloudy water blocks light and slows plant growth 
b. Too much fertilizer causes overgrowth of algae 
c. Toxic chemicals are poisonous to living things 
d. All of the above 

 
8. What is non-point pollution? 

a. Water pollution from a large factory 
b. Water pollution that comes from a broad area or a number of sources 
c. Water pollution that is not harmful to underwater animals 
d. Contamination that can be traced to a single source 
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9. Which of the following is the government agency most responsible for managing 
forests, fish, and wildlife in Missouri?  
a. National Wildlife Federation 
b. Missouri Department of Conservation 
c. Missouri Department of Natural Resources 
d. National Park Service 
 

10. Which of the following statements about competition is true?  
a. Individuals within a population may compete with other individuals of the same 

species. 
b. Individuals within a population may compete with individuals of different 

species. 
c. A population within a community may compete with other populations within the 

community. 
d. All of the above 
 

11. Which of the following most affects carrying capacity?  
a. Different populations living in the same place interact with one another. 
b. Within a community every species has a particular niche. 
c. While living organisms have the capacity to produce populations of infinite size, 

environments and resources are limited. 
d. Most energy pyramids can continue for only four or five trophic levels and can 

support only a few top-level consumers. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Human 

Bullfrog tadpole 

Coontail Cattail 

Great blue heron 

Green sunfish 

Algae 

Pond snail Muskrat 

Daphnia 

Caddisfly larva 

Gizzard shad 

Largemouth bass 
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12. Use the web above to create a food chain.  Use at least four different organisms.  

Students investigated how much time it takes for water to go through soil (percolation) in 
their schoolyard.  They wanted to know if percolation time would be affected by location 
(under a bush, on the grass sod, or in an area with few plants).  Here is the procedure they 
followed: 

1) They hammered 4 soup cans (open at the top and bottom) into the soil 
under a bush, 4 cans into grass sod, and 4 cans in an area with few plants. 

2) They poured 240 ml of water into each of the cans and recorded how 
much time it took for the water to disappear into the soil.  The graph 
below shows their results. 

 

 
 

13. Using this graph, what conclusion can you make about how location in the schoolyard 
affects percolation time through the soil?  
a. Area with few plants has the fastest percolation time 
b. Grass sod has the fastest percolation time  
c. Can 3 has the fastest percolation time 
d. Location in the schoolyard does not affect percolation time 

 

14. Explain how the data in the graph support your answer to question 13.  Be as specific as 
you can.  

Food Chain: 

Can 1 Can 4 Can 2 Can 3 Can 1 Can 4 Can 2 Can 3 Can 1 Can 4 Can 2 Can 3 
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Appendix E:  Student science assessments responses 

Nature Unleashed 

There were 857 students who completed the pre- and post-unit science assessments.  There were 199 students from Unleashed 
treatment classrooms, 213 from Unleashed comparison classrooms, 169 from CMAE treatment classrooms, and 276 from CMAE 
comparison classrooms. 

Correct answers are in bold. 

Table 0-24.  Which of the following specialized structures must tadpoles have to survive in an underwater environment? 
 Unleashed 

comparison 
pre-unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment 
pre-unit 

Unleashed 
treatment 
post-unit 

CMAE 
comparison 
pre-unit 

CMAE 
comparison 
post-unit 

CMAE 
treatment 
pre-unit 

CMAE 
treatment 
post-unit 

Ribs 0% 0% 1% 1% 0% 1% 1% 2% 
Eyes 6% 5% 7% 2% 5% 3% 2% 4% 
Gills 88% 91% 81% 94% 88% 92% 91% 89% 
Mouth 5% 3% 10% 4% 7% 4% 5% 5% 
Did not 
answer 

0% 1% 1% 0% 0% 0% 0% 0% 

Table 0-25.  Explain how the structure you selected for question 1 helps tadpoles survive. (mean score; range: 0 to 1 points) 
 Unleashed 

comparison 
pre-unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment 
pre-unit 

Unleashed 
treatment 
post-unit 

CMAE 
comparison 
pre-unit 

CMAE 
comparison 
post-unit 

CMAE 
treatment 
pre-unit 

CMAE 
treatment 
post-unit 

 Mean score 0.7 0.8 0.6 0.8 0.8 0.8 0.8 0.8 
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Table 0-26.  A beaver builds its home out of mud and sticks. In which ecosystem is it most 
likely found? 
 Unleashed 

comparison pre-
unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment pre-
unit 

Unleashed 
treatment post-
unit 

Forest 18% 18% 10% 10% 
Pond 68% 66% 70% 74% 
Prairie 3% 3% 4% 4% 
All of the 
above 

11% 13% 16% 12% 

Did not answer 0% 0% 0% 0% 

Table 0-27.  An insect that is bright pink and is able to hide among blooming flowers is 
most likely able to survive in which environment? 
 Unleashed 

comparison pre-
unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment pre-
unit 

Unleashed 
treatment post-
unit 

Forest 42% 41% 46% 36% 
Pond 5% 3% 4% 2% 
Prairie 45% 49% 41% 59% 
Stream 8% 7% 8% 3% 
Did not answer 0% 0% 2% 0% 
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Table 0-28.  Which of the following is the government agency most responsible for managing forests, fish, and wildlife in Missouri? 
 Unleashed 

comparison 
pre-unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment 
pre-unit 

Unleashed 
treatment 
post-unit 

CMAE 
comparison 
pre-unit 

CMAE 
comparison 
post-unit 

CMAE 
treatment 
pre-unit 

CMAE 
treatment 
post-unit 

National 
Wildlife 
Federation 

39% 31% 30% 28% 22% 20% 15% 12% 

Missouri 
Department 
of 
Conservation 

28% 33% 33% 45% 48% 50% 68% 79% 

Missouri 
Department 
of Natural 
Resources 

24% 26% 18% 13% 18% 23% 14% 7% 

National Park 
Service 

8% 9% 16% 14% 12% 5% 2% 2% 

Did not 
answer 

0% 1% 4% 1% 0% 1% 1% 0% 
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Table 0-29.  When butterflies and bees pollinate flowers, which organisms are helped 
and which are hurt? 
 Unleashed 

comparison 
pre-unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment pre-
unit 

Unleashed 
treatment post-
unit 

The butterflies 
and bees are 
helped, but the 
flowers are hurt 

15% 13% 16% 9% 

The flowers are 
helped, but the 
butterflies and 
bees are hurt 

9% 5% 6% 4% 

The butterflies, 
bees, and 
flowers all are 
hurt 

2% 1% 2% 1% 

The 
butterflies, 
bees, and 
flowers all are 
helped 

73% 81% 75% 86% 

Did not answer 0% 0% 2% 1% 

Table 0-30.  The actions of humans affect our environment.  Describe one action of 
humans that helps our environment. (mean score; range: 0 to 1 points) 
 Unleashed 

comparison pre-
unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment pre-
unit 

Unleashed 
treatment post-
unit 

Mean score 0.8 0.8 0.7 0.9 

Table 0-31.  Describe another action of humans that hurts our environment. (mean score; 
range: 0 to 1 points) 
 Unleashed 

comparison pre-
unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment pre-
unit 

Unleashed 
treatment post-
unit 

Mean score 0.9 0.9 0.8 0.9 

Table 0-32.  Use the web above to create a food chain.  Use at least four different 
organisms. (mean score; range: 0 to 3 points) 
 Unleashed 

comparison pre-
unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment pre-
unit 

Unleashed 
treatment post-
unit 
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Mean score 1.9 2.3 1.7 2.2 

Table 0-33.  In the food web above, what is one role of the grasshopper? 
 Unleashed 

comparison pre-
unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment pre-
unit 

Unleashed 
treatment post-
unit 

Producer 21% 16% 18% 14% 
Consumer 52% 61% 41% 68% 
Omnivore 15% 13% 26% 12% 
Predator 10% 9% 13% 6% 
Did not answer 1% 0% 3% 0% 

Table 0-34.  In the food web above, what is one role of the black rat snake? 
 Unleashed 

comparison 
pre-unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment pre-
unit 

Unleashed 
treatment post-
unit 

Prey 65% 69% 58% 63% 
Omnivore 12% 11% 14% 16% 
Herbivore 14% 12% 14% 12% 
Decomposer 9% 9% 14% 9% 
Did not answer 0% 0% 1% 0% 

Table 0-35.  What would happen in this food web if many oak trees were destroyed by an 
insect?  Be sure to explain what would happen to specific types of organisms. (mean 
score; range: 0 to 2 points) 
 Unleashed 

comparison pre-
unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment pre-
unit 

Unleashed 
treatment post-
unit 

Mean score 0.7 0.9 0.6 1.0 

Table 0-36.  Read the list of things below. Circle living or nonliving for each thing. – 
Coneflower 
 Unleashed 

comparison pre-
unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment pre-
unit 

Unleashed 
treatment post-
unit 

Living 73% 82% 67% 88% 
Nonliving 26% 15% 28% 11% 
Did not answer 2% 3% 5% 2% 

Table 0-37.  Read the list of things below. Circle living or nonliving for each thing. – Dirt 
 Unleashed 

comparison pre-
Unleashed 
comparison 

Unleashed 
treatment pre-

Unleashed 
treatment post-
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unit post-unit unit unit 
Living 9% 8% 16% 7% 
Nonliving 89% 89% 80% 91% 
Did not answer 2% 3% 5% 2% 

Table 0-38.  Read the list of things below. Circle living or nonliving for each thing. – 
Grass 
 Unleashed 

comparison pre-
unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment pre-
unit 

Unleashed 
treatment post-
unit 

Living 79% 88% 78% 90% 
Nonliving 19% 11% 18% 9% 
Did not answer 3% 2% 5% 2% 

Table 0-39.  Read the list of things below. Circle living or nonliving for each thing. – Sun 
 Unleashed 

comparison pre-
unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment pre-
unit 

Unleashed 
treatment post-
unit 

Living 32% 30% 34% 19% 
Nonliving 66% 68% 62% 79% 
Did not answer 2% 2% 4% 2% 

Table 0-40.  Read the list of things below. Circle living or nonliving for each thing. – 
Tree 
 Unleashed 

comparison pre-
unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment pre-
unit 

Unleashed 
treatment post-
unit 

Living 89% 94% 86% 94% 
Nonliving 8% 4% 9% 4% 
Did not answer 3% 2% 5% 2% 

Table 0-41.  Read the list of things below. Circle living or nonliving for each thing. – 
Worm 
 Unleashed 

comparison pre-
unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment pre-
unit 

Unleashed 
treatment post-
unit 

Living 96% 97% 95% 98% 
Nonliving 3% 2% 1% 1% 
Did not answer 1% 2% 4% 2% 
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Table 0-42.  Read the list of things below. Circle living or nonliving for each thing. – 
Total score (mean total score; range: 0 to 3 points) 
 Unleashed 

comparison pre-
unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment pre-
unit 

Unleashed 
treatment post-
unit 

Mean score 2.5 2.6 2.3 2.7 
 

Table 0-43.  Using this graph, what conclusion can you make about how oil affects down 
feathers’ ability to insulate a bird? 
 Unleashed 

comparison 
pre-unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment pre-
unit 

Unleashed 
treatment post-
unit 

Oil would help 
keep a bird 
warm 

15% 15% 17% 11% 

Oil would not 
affect the 
temperature of 
a bird 

8% 10% 15% 6% 

Oil would 
make a bird 
colder 

56% 57% 39% 56% 

Oil would make 
it harder for a 
bird to fly 

20% 18% 28% 26% 

Did not answer 1% 0% 2% 1% 

Table 0-44.  Explain how the data in the graph support your answer to question 14.  Be 
as specific as you can. (mean total score; range: 0 to 2 points) 
 Unleashed 

comparison pre-
unit 

Unleashed 
comparison 
post-unit 

Unleashed 
treatment pre-
unit 

Unleashed 
treatment post-
unit 

Mean score 0.3 0.3 0.2 0.3 
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Conserving Missouri’s Aquatic Ecosystems 

There were 857 students who completed the pre- and post-unit science assessments.  
There were 199 students from Unleashed treatment classrooms, 213 from Unleashed 
comparison classrooms, 169 from CMAE treatment classrooms, and 276 from CMAE 
comparison classrooms. 

Questions also asked in Nature Unleashed assessment are in previous tables.  Correct 
answers are in bold. 

Table 0-45.  What is the biggest threat to underwater communities? 
 CMAE 

comparison 
pre-unit 

CMAE 
comparison 
post-unit 

CMAE 
treatment pre-
unit 

CMAE 
treatment post-
unit 

Predator/prey 
relationships 

7% 4% 4% 3% 

Natural 
selection 

1% 2% 1% 2% 

Human-caused 
habitat 
destruction 

44% 45% 41% 62% 

All of the above 48% 49% 54% 33% 
Did not answer - 0% 0% 0% 

Table 0-46.  Which of the following statements about adaptations is true? 
 CMAE 

comparison 
pre-unit 

CMAE 
comparison 
post-unit 

CMAE 
treatment pre-
unit 

CMAE 
treatment post-
unit 

Creatures can 
choose 
adaptations that 
will provide 
them with 
survival 
advantages. 

14% 14% 7% 7% 

Adaptations 
provide species 
with survival 
advantages in a 
particular 
environment. 

61% 61% 65% 73% 

All species 
living 
underwater have 

5% 4% 2% 1% 
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the same 
adaptation. 
Both b and c 20% 19% 25% 19% 
Did not answer 0% 1% 0% 1% 

Table 0-47.  Which of the following statements about energy transfer in food webs is 
true? 
 CMAE 

comparison pre-
unit 

CMAE 
comparison 
post-unit 

CMAE 
treatment pre-
unit 

CMAE 
treatment post-
unit 

As energy 
transfers to the 
top of the food 
web, the 
amount of 
energy 
transferred to 
each level 
increases. 

43% 36% 35% 28% 

As energy 
transfers to the 
top of the food 
web, the 
amount of 
energy 
transferred to 
each level 
decreases. 

28% 43% 24% 47% 

As energy 
transfers to the 
top of the food 
web, the 
amount of 
energy 
transferred to 
each level stays 
the same. 

16% 13% 20% 17% 

None of the 
above 

11% 8% 20% 8% 

Did not answer 2% 1% 1% 0% 

Table 0-48.  Which of the following statements about invasive species is true? 
 CMAE 

comparison pre-
unit 

CMAE 
comparison 
post-unit 

CMAE 
treatment pre-
unit 

CMAE 
treatment post-
unit 
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Invasive 
species may 
compete with 
native species 
for habitat or 
food. 

56% 59% 59% 70% 

Invasive 
species are not 
subject to 
natural 
selection. 

13% 10% 13% 12% 

When an 
invasive 
species 
populates a 
new area, it is 
usually not 
because of 
human 
activities. 

14% 12% 17% 7% 

None of the 
above 

15% 18% 11% 11% 

Did not answer 2% 0% 1% 0% 

Table 0-49.  How does water pollution affect underwater life? 
 CMAE 

comparison pre-
unit 

CMAE 
comparison 
post-unit 

CMAE 
treatment pre-
unit 

CMAE 
treatment post-
unit 

Cloudy water 
blocks light and 
slows plant 
growth 

4% 3% 2% 2% 

Too much 
fertilizer causes 
overgrowth of 
algae 

3% 2% 0% 3% 

Toxic 
chemicals are 
poisonous to 
living things 

38% 36% 28% 8% 

All of the 
above 

55% 59% 69% 87% 

Did not answer 0% 0% 0% 0% 
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Table 0-50.  What is non-point pollution? 
 CMAE 

comparison 
pre-unit 

CMAE 
comparison 
post-unit 

CMAE 
treatment pre-
unit 

CMAE 
treatment post-
unit 

Water pollution 
from a large 
factory 

12% 9% 8% 6% 

Water 
pollution that 
comes from a 
broad area or a 
number of 
sources 

30% 45% 44% 75% 

Water pollution 
that is not 
harmful to 
underwater 
animals 

34% 29% 33% 8% 

Contamination 
that can be 
traced to a single 
source 

23% 17% 15% 11% 

Did not answer 1% 0% 0% 0% 

Table 0-51.  Which of the following statements about competition is true? 
 CMAE 

comparison pre-
unit 

CMAE 
comparison 
post-unit 

CMAE 
treatment pre-
unit 

CMAE 
treatment post-
unit 

Individuals 
within a 
population may 
compete with 
other 
individuals of 
the same 
species. 

11% 10% 12% 9% 

Individuals 
within a 
population may 
compete with 
individuals of 
different 
species. 

14% 16% 9% 9% 

A population 
within a 
community may 

12% 10% 13% 5% 
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compete with 
other 
populations 
within the 
community. 
All of the 
above 

61% 64% 65% 78% 

Did not answer 1% 1% 0% 0% 

Table 0-52.  Which of the following most affects carrying capacity? 
 CMAE 

comparison 
pre-unit 

CMAE 
comparison 
post-unit 

CMAE 
treatment pre-
unit 

CMAE 
treatment post-
unit 

Different 
populations 
living in the 
same place 
interact with one 
another. 

18% 16% 17% 15% 

Within a 
community 
every species 
has a particular 
niche. 

17% 18% 17% 11% 

While living 
organisms have 
the capacity to 
produce 
populations of 
infinite size, 
environments 
and resources 
are limited 

45% 48% 50% 57% 

Most energy 
pyramids can 
continue for 
only four or five 
trophic levels 
and can support 
only a few top-
level consumers 

18% 18% 14% 16% 

Did not answer 2% 1% 2% 1% 
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Table 0-53.  Use the web above to create a food chain.  Use at least four different 
organisms. (mean score; range: 0 to 3 points) 
 CMAE 

comparison pre-
unit 

CMAE 
comparison 
post-unit 

CMAE 
treatment pre-
unit 

CMAE 
treatment post-
unit 

Mean score 2.3 2.5 2.2 2.6 

Table 0-54.  Using this graph, what conclusion can you make about how location in the 
schoolyard affects percolation time through the soil? 
 CMAE 

comparison pre-
unit 

CMAE 
comparison 
post-unit 

CMAE 
treatment pre-
unit 

CMAE 
treatment post-
unit 

Area with few 
plants has the 
fastest 
percolation 
time 

62% 65% 61% 73% 

Grass sod has 
the fastest 
percolation time 

33% 29% 33% 20% 

Can 3 has the 
fastest 
percolation time 

2% 5% 4% 5% 

Location in the 
schoolyard does 
not affect 
percolation time 

3% 1% 2% 2% 

Did not answer 0% 0% 1% 1% 

Table 0-55.  Explain how the data in the graph support your answer to question 13.  Be 
as specific as you can. (mean score; range: 0 to 2 points) 
 CMAE 

comparison pre-
unit 

CMAE 
comparison 
post-unit 

CMAE 
treatment pre-
unit 

CMAE 
treatment post-
unit 

Mean score 0.4 0.3 0.3 0.4 
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Appendix F:  Classroom teacher instruments 

Comparison classroom 

Discover Nature Schools comparison classroom teacher 
questionnaire 

 
Q1 Please answer the following questions AFTER you have given the Post-unit Student 
Survey and Student Science Assessment.  You will want to refer to your lesson plan 
book for some questions.  Click on the forward arrow at the bottom  of each page when 
you are finished answering questions.  If you’d like,  you may start the questionnaire and 
finish it at another time. 
 
Q2 Which of the following concepts did you cover while teaching science during the 
Discover Nature Schools study (between the pre- and post-unit science assessment and 
survey)? (Check all that apply.)  

 Food chains or energy pyramids (1) 
 Adaptations of organisms (2) 
 Invasive species (3) 
 Point/nonpoint pollution (4) 
 Carrying capacity (6) 
 Ecosystem interactions (8) 
 Living vs. nonliving entities (7) 
 Conserving natural resources (5) 
 None of the above (13) 
 
Q3 What other topics did you cover while teaching science during the Discover Nature 
Schools study (between the pre- and post-unit science assessment and survey)?  
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Q4 About how often did you do each of the following this school year while you were 
teaching science lessons during  the Discover Nature Schools study (between the pre- 
and post-unit  science assessment and survey)?  

 Never (1) Rarely (e.g., 
during a few 
lessons) (2) 

Sometimes 
(e.g., during 
around half 
of lessons) 

(3) 

Often (e.g., 
during more 
than half of 
lessons) (4) 

All or almost 
all lessons 

(5) 

Arranged 
seating to 
facilitate 
student 

discussion. 
(1) 

          

Used open-
ended 

questions. (2) 
          

Required 
students to 

supply 
evidence to 
support their 
claims. (3) 

          

Encouraged 
students to 

explain 
concepts to 
one another. 

(4) 

          

Encouraged 
students to 

consider 
alternative 

explanations. 
(5) 
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Q5 About how often did your students take part in each of the following activities this 
school year while you were teaching science lessons during  the Discover Nature 
Schools study (between the pre- and post-unit  science assessment and survey)?  

 Never (1) Rarely (e.g., 
during a few 
lessons) (2) 

Sometimes 
(e.g., during 
around half 
of lessons) 

(3) 

Often (e.g., 
during more 
than half of 
lessons) (4) 

All or 
almost all 

lessons (5) 

Made formal 
presentations 
to the class. 

(1) 

          

Engaged in 
hands-on 

activities. (2) 
          

Designed or 
implemented 

their own 
investigation. 

(3) 

          

Worked on 
models or 

simulations. 
(4) 

          

Worked on 
extended 

investigations 
or projects (a 
week or more 
in duration). 

(5) 

          

Participated 
in fieldwork 
(collected 

data or 
recorded 

observations 
outside the 
classroom). 

(6) 

          

Used a 
notebook or 
journal. (7) 

          

Worked on 
portfolios. (8)           

Participated 
in           
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discussions 
with the 

teacher to 
understand 

activity 
content. (9) 
Worked in 

cooperative 
learning 

groups. (10) 

          

Shared ideas 
or solved 
problems 
with each 

other in small 
groups. (11) 

          

Went outside 
during at 

least part of a 
lesson. (12) 

          

 
 
Q6 Did your class go on any off-site science field trips this school year during  the 
Discover Nature Schools study (between the pre- and post-unit  science assessment 
and survey)?  
 Yes (1) 
 No (2) 
 
Q7 Counting this school year, how many years have you taught?  
 0 to 2 years (1) 
 3 to 5 years (2) 
 6 to 10 years (3) 
 11 to 15 years (4) 
 16 to 20 years (5) 
 21 to 25 years (6) 
 26 or more years (7) 
 
Q8 Did you teach in a self-contained classroom this school year (i.e., you were 
responsible for teaching several subjects to one class)?  
 Yes (1) 
 No (2) 
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Q9 Which subjects have you taught this school year? (Check all that apply.)  
 Life science (6) 
 Earth and space science (7) 
 Physical science (1) 
 Mathematics (2) 
 Reading/Language arts (3) 
 Social studies (4) 
 Other (5) ____________________  
 
Q10 Counting this school year, how many years have you taught science?  
 None (1) 
 1 to 2 years (2) 
 3 to 5 years (3) 
 6 to 10 years (4) 
 11 to 15 years (5) 
 16 to 20 years (6) 
 21 to 25 years (7) 
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Q11 What is the highest academic degree you hold?  
 Associate's degree/vocational certification (1) 
 Bachelor's degree (2) 
 Master's degree (3) 
 Doctorate, specialist, or professional degree (4) 
 
Q12 How many undergraduate courses have you completed in life, earth and space, or 
physical science? 
 None (1) 
 1 course (2) 
 2 courses (3) 
 3 courses (4) 
 4 courses (5) 
 5 or more courses (6) 
 
Q13 How many graduate courses have you completed in life, earth and space, or 
physical science?  
 None (1) 
 1 course (2) 
 2 courses (3) 
 3 courses (4) 
 4 courses (5) 
 5 or more courses (6) 
 
Q14 Many teachers feel better prepared to teach some subject areas than others.  How 
well prepared do you feel to teach each of the following subjects at the grade levels you 
teach, whether or not they are currently included in your curriculum? (Check one for 
each subject.)  

 Not adequately 
prepared (1) 

Somewhat 
prepared (2) 

Fairly well 
prepared (3) 

Very well 
prepared (4) 

Life science (1)         
Earth and space 

science (2)         

Physical science 
(3)         

Mathematics (4)         
Reading/Language 

arts (5)         

Social studies (6)         
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Q15 How well prepared do you feel to teach lessons outdoors?  
 Not adequately prepared (1) 
 Somewhat prepared (2) 
 Fairly well prepared (3) 
 Very well prepared (4) 
 
Q16 How uncomfortable or comfortable do you feel about teaching lessons outdoors?  
 Very uncomfortable (1) 
 Somewhat uncomfortable (2) 
 Somewhat comfortable (3) 
 Very comfortable (4) 
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Q17 Are you male or female?  
 Male (1) 
 Female (2) 
 
Q18 Are you Hispanic or Latino?  
 Hispanic or Latino (1) 
 Not Hispanic or Latino (2) 
 

Q19 Which of the following best describes you? (Check one or more.)  
 American Indian or Alaska Native (1) 
 Asian (2) 
 Black or African American (3) 
 Native Hawaiian or Other Pacific Islander (4) 
 White (5) 
 
Q20 If you have any comments, please enter them here.  
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Nature Unleashed 

Nature Unleashed teacher questionnaire 
 
Q1 Please answer the following questions AFTER you are done teaching Nature 
Unleashed for the school year.  You will want to refer to your Nature Unleashed Teacher 
Guide and your lesson plan book for some questions.  Click on the forward arrow at the 
bottom  of each page when you are finished answering questions.  If you’d like,  you may 
start the questionnaire and finish it at another time. 
 
Q2 Please enter the date (MM/DD/YYYY) you started teaching Nature Unleashed for the 
school year.  

 
Q3 Please enter the date (MM/DD/YYYY) you finished teaching Nature Unleashed for 
the school year.  
 
Q4 About how many days this school year did you teach lessons from Nature 
Unleashed?  
 Fewer than 5 days (1) 
 5 to 10 days (2) 
 11 to 20 days (3) 
 More than 20 days (4) 
 
Q5 During which subjects did you teach lessons from Nature Unleashed this school 
year? (Check all that apply.)  
 Life science (1) 
 Earth and space science (2) 
 Physical science (3) 
 Mathematics (4) 
 Reading/Language arts (5) 
 Social Studies (6) 
 Other (7) ____________________  
 
Q6 From which Nature Unleashed lessons did you teach one or more activities this 
school year? (Check all that apply.)  
 Lesson 1: It’s All Connected (11) 
 Lesson 2: It’s What’s Inside That Counts (12) 
 Lesson 3: Having What It Takes—To Survive! (13) 
 Lesson 4: Chain of Foods (14) 
 Lesson 5: You Eat What?! (15) 
 Lesson 6: You Want Flies With That? (16) 
 Lesson 7: It All Makes Sense (17) 
 Lesson 8: Humans Are Organisms, Too (18) 
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Q7 Which activities did you teach from Lesson 1, It’s All Connected? (Check all that 
apply.) Note: check an activity even if you only taught part of it.  
 Activity 1.1: Living or Non-living? (21) 
 Activity 1.2: Space—It’s a Basic Need, Too (22) 
 Activity 1.3: Organism, Population, Community, Ecosystem? (23) 
 Activity 1.4: Schoolyard Ecosystem Interactions (24) 
 Activity 1.5: Making Connections (25) 
 
Q8 For the activities from Lesson 1, It’s All Connected you taught, how closely did you 
follow the procedures in the Teacher Guide?  

 Never (1) Rarely (e.g., 
during a few 

activities) 
(2) 

Sometimes 
(e.g., during 
around half 
of activities) 

(3) 

Often (e.g., 
during more 
than half of 
activities) 

(4) 

All or almost 
all activities 

(5) 

I followed the 
procedures 
outlined in 

the Teacher 
Guide with 
few or no 

modifications. 
(1) 

          

I used only 
some of the 
items from 

the 
procedures in 
the Teacher 
Guide. (2) 

          

I brought in 
supplemental 
activities or 
materials 
other than 

those in the 
Teacher 

Guide. (3) 

          

I made other 
changes to 

the 
procedures in 
the Teacher 
Guide. (4) 
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Q9 Please describe any differences in the procedures outlined in the Teacher Guide and 
how you taught the activities from Lesson 1, It’s All Connected.  
 
Q10 Did your students go outdoors during some or all of the activities from Lesson 1, It’s 
All Connected?  
 Yes (1) 
 No (2) 
 
Q11 Which of the following best describes the student assessment you did at the end of 
Lesson 1, It’s All Connected?  
 I used the Chapter Assessment in the Teacher Guide. (1) 
 I used an assessment that I wrote or got from somewhere other than the Teacher 

Guide. (2) 
 I did not do an assessment at the end of the chapter. (3) 
 
Q12 Please write any comments or suggestions you may have about Lesson 1, It’s All 
Connected.  
 
Q13 Which activities did you teach from Lesson 2, It’s What’s Inside That Counts? 
(Check all that apply.) Note: check an activity even if you only taught part of it. 
 Activity 2.1: It’s What’s Inside That Counts (14) 
 Activity 2.2: There’s No Place Like Home (15) 
 Activity 2.3: What Are You Doing Here? (16) 
 Activity 2.4: Is There a Difference? (17) 
 Activity 2.5: It’s For the Birds (18) 
 Optional Activity 2.A: MDC video segments (19) 
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Q14 For the activities from Lesson 2, It’s What’s Inside That Counts that you taught, how 
closely did you follow the procedures in the Teacher Guide?  

 Never (1) Rarely (e.g., 
during a few 

activities) 
(2) 

Sometimes 
(e.g., during 
around half 
of activities) 

(3) 

Often (e.g., 
during more 
than half of 
activities) 

(4) 

All or almost 
all activities 

(5) 

I followed the 
procedures 
outlined in 

the Teacher 
Guide with 
few or no 

modifications. 
(1) 

          

I used only 
some of the 
items from 

the 
procedures in 
the Teacher 
Guide. (2) 

          

I brought in 
supplemental 
activities or 
materials 
other than 

those in the 
Teacher 

Guide. (3) 

          

I made other 
changes to 

the 
procedures in 
the Teacher 
Guide. (4) 

          

 
 
Q15 Please describe any differences in the procedures outlined in the Teacher Guide 
and how you taught the activities from Lesson 2, It’s What’s Inside That Counts.  
 
Q16 Did your students go outdoors during some or all of the activities from Lesson 2, It’s 
What’s Inside That Counts?  
 Yes (1) 
 No (2) 
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Q17 Which of the following best describes the student assessment you did at the end of 
Lesson 2, It’s What’s Inside That Counts?  
 I used the Chapter Assessment in the Teacher Guide. (1) 
 I used an assessment that I wrote or got from somewhere other than the Teacher 

Guide. (2) 
 I did not do an assessment at the end of the chapter. (3) 
 
Q18 Please write any comments or suggestions you may have about Lesson 2, It’s 
What’s Inside That Counts.  
 
Q19 Which activities did you teach from Lesson 3, Having What It Takes—To Survive!? 
(Check all that apply.) Note: check an activity even if you only taught part of it.  
 Activity 3.1: Where Do You Want to Eat, Bird? (15) 
 Activity 3.2: Now You See Me. Now You Don’t (25) 
 Activity 3.3: Finding the Right Place at the Right Time—Staying Comfortable When 

You Are Cold-blooded (17) 
 Activity 3.4: Specialized Structure Game (18) 
 Optional Activity 3.A: MDC video segments (19) 
 Optional Activity 3.B: Bird Migration—Human Style (20) 
 Optional Activity 3.C: Winter “Rap” (21) 
 Optional Activity 3.D: Leaves for Survival (22) 
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Q20 For the activities from Lesson 3, Having What It Takes—To Survive! that you 
taught, how closely did you follow the procedures in the Teacher Guide?  

 Never (1) Rarely (e.g., 
during a few 

activities) 
(2) 

Sometimes 
(e.g., during 
around half 
of activities) 

(3) 

Often (e.g., 
during more 
than half of 
activities) 

(4) 

All or almost 
all activities 

(5) 

I followed the 
procedures 
outlined in 

the Teacher 
Guide with 
few or no 

modifications. 
(1) 

          

I used only 
some of the 
items from 

the 
procedures in 
the Teacher 
Guide. (2) 

          

I brought in 
supplemental 
activities or 
materials 
other than 

those in the 
Teacher 

Guide. (3) 

          

I made other 
changes to 

the 
procedures in 
the Teacher 
Guide. (4) 

          

 
 
Q21 Please describe any differences in the procedures outlined in the Teacher Guide 
and how you taught the activities from Lesson 3, Having What It Takes—To Survive!.  
 
Q22 Did your students go outdoors during some or all of the activities from Lesson 3, 
Having What It Takes—To Survive!?  
 Yes (1) 
 No (2) 
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Q23 Which of the following best describes the student assessment you did at the end of 
Lesson 3, Having What It Takes—To Survive!?  
 I used the Chapter Assessment in the Teacher Guide. (1) 
 I used an assessment that I wrote or got from somewhere other than the Teacher 

Guide. (2) 
 I did not do an assessment at the end of the chapter. (3) 
 
Q24 Please write any comments or suggestions you may have about Lesson 3, Having 
What It Takes—To Survive!.  
 
Q25 Which activities did you teach from Lesson 4, Chain of Foods? (Check all that 
apply.) Note: check an activity even if you only taught part of it.  
 Activity 4.1: Basic Food Chain Paper Links (20) 
 Activity 4.2: Food Chains (21) 
 Activity 4.3: Schoolyard Ecosystem Food Chains (22) 
 Optional Activity 4.A: MDC video segments (23) 
 Optional Activity 4.B: Owl Pellet Dissection Practice (24) 
 Optional Activity 4.C: Owl Pellets—The Real Deal (25) 
 Optional Activity 4.D: Beaks, Seeds and Places to Eat (26) 
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Q26 For the activities from Lesson 4, Chain of Foods that you taught, how closely did 
you follow the procedures in the Teacher Guide?  

 Never (1) Rarely (e.g., 
during a few 

activities) 
(2) 

Sometimes 
(e.g., during 
around half 
of activities) 

(3) 

Often (e.g., 
during more 
than half of 
activities) 

(4) 

All or almost 
all activities 

(5) 

I followed the 
procedures 
outlined in 

the Teacher 
Guide with 
few or no 

modifications. 
(1) 

          

I used only 
some of the 
items from 

the 
procedures in 
the Teacher 
Guide. (2) 

          

I brought in 
supplemental 
activities or 
materials 
other than 

those in the 
Teacher 

Guide. (3) 

          

I made other 
changes to 

the 
procedures in 
the Teacher 
Guide. (4) 

          

 
 
Q27 Please describe any differences in the procedures outlined in the Teacher Guide 
and how you taught the activities from Lesson 4, Chain of Foods.  
 
Q28 Did your students go outdoors during some or all of the activities from Lesson 4, 
Chain of Foods?  
 Yes (1) 
 No (2) 
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Q29 Which of the following best describes the student assessment you did at the end of 
Lesson 4, Chain of Foods?  
 I used the Chapter Assessment in the Teacher Guide. (1) 
 I used an assessment that I wrote or got from somewhere other than the Teacher 

Guide. (2) 
 I did not do an assessment at the end of the chapter. (3) 
 
Q30 Please write any comments or suggestions you may have about Lesson 4, Chain of 
Foods.  
 
Q31 Which activities did you teach from Lesson 5, You Eat What?!? (Check all that 
apply.) Note: check an activity even if you only taught part of it.  
 Activity 5.1: Are There Any “Free” Pond Lunches? (23) 
 Activity 5.2: Are There Any “Free” Forest Lunches? (24) 
 Activity 5.3: Are There Any “Free” Prairie Lunches? (25) 
 Activity 5.4: Schoolyard Ecosystem Investigation (26) 
 Optional Activity 5.A: Animal Teeth—It’s All About the Food (27) 
 Optional Activity 5.B: Life on the Forest Floor (28) 
 Optional Activity 5.C: Worms in School (29) 
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Q32 For the activities from Lesson 5, You Eat What?! that you taught, how closely did 
you follow the procedures in the Teacher Guide?  

 Never (1) Rarely (e.g., 
during a few 

activities) 
(2) 

Sometimes 
(e.g., during 
around half 
of activities) 

(3) 

Often (e.g., 
during more 
than half of 
activities) 

(4) 

All or almost 
all activities 

(5) 

I followed the 
procedures 
outlined in 

the Teacher 
Guide with 
few or no 

modifications. 
(1) 

          

I used only 
some of the 
items from 

the 
procedures in 
the Teacher 
Guide. (2) 

          

I brought in 
supplemental 
activities or 
materials 
other than 

those in the 
Teacher 

Guide. (3) 

          

I made other 
changes to 

the 
procedures in 
the Teacher 
Guide. (4) 

          

 
 
Q33 Please describe any differences in the procedures outlined in the Teacher Guide 
and how you taught the activities from Lesson 5, You Eat What?!. 
 
Q34 Did your students go outdoors during some or all of the activities from Lesson 5, 
You Eat What?!  
 Yes (1) 
 No (2) 
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Q35 Which of the following best describes the student assessment you did at the end of 
Lesson 5, You Eat What?!?  
 I used the Chapter Assessment in the Teacher Guide. (1) 
 I used an assessment that I wrote or got from somewhere other than the Teacher 

Guide. (2) 
 I did not do an assessment at the end of the chapter. (3) 
 
Q36 Please write any comments or suggestions you may have about Lesson 5, You Eat 
What?!.  
 
Q37 Which activities did you teach from Lesson 6, You Want Flies With That? (Check all 
that apply.) Note: check an activity even if you only taught part of it.  
 Activity 6.1: Predators and Prey in the Food Chain (24) 
 Activity 6.2: Predators—They’re Part of the Picture (25) 
 Activity 6.3: Humans—At the Top (26) 
 Optional Activity 6.A: Hike Through the Regulations (27) 
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Q38 For the activities from Lesson 6, You Want Flies With That? that you taught, how 
closely did you follow the procedures in the Teacher Guide?  

 Never (1) Rarely (e.g., 
during a few 

activities) 
(2) 

Sometimes 
(e.g., during 
around half 
of activities) 

(3) 

Often (e.g., 
during more 
than half of 
activities) 

(4) 

All or almost 
all activities 

(5) 

I followed the 
procedures 
outlined in 

the Teacher 
Guide with 
few or no 

modifications. 
(1) 

          

I used only 
some of the 
items from 

the 
procedures in 
the Teacher 
Guide. (2) 

          

I brought in 
supplemental 
activities or 
materials 
other than 

those in the 
Teacher 

Guide. (3) 

          

I made other 
changes to 

the 
procedures in 
the Teacher 
Guide. (4) 

          

 
 
Q39 Please describe any differences in the procedures outlined in the Teacher Guide 
and how you taught the activities from Lesson 6, You Want Flies With That?.  
 
Q40 Did your students go outdoors during some or all of the activities from Lesson 6, 
You Want Flies With That?  
 Yes (1) 
 No (2) 
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Q41 Which of the following best describes the student assessment you did at the end of 
Lesson 6, You Want Flies With That?  
 I used the Chapter Assessment in the Teacher Guide. (1) 
 I used an assessment that I wrote or got from somewhere other than the Teacher 

Guide. (2) 
 I did not do an assessment at the end of the chapter. (3) 
 
Q42 Please write any comments or suggestions you may have about Lesson 6, You 
Want Flies With That?.  
 
Q43 Which activities did you teach from Lesson 7, It All Makes Sense? (Check all that 
apply.) Note: check an activity even if you only taught part of it. 
 Activity 7.1: What’s the Big Deal About Interaction? (20) 
 Activity 7.2: Bird Interaction—Survival! Survival! Survival! (21) 
 Activity 7.3: Human Interactions (22) 
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Q44 For the activities from Lesson 7, It All Makes Sense that you taught, how closely did 
you follow the procedures in the Teacher Guide?  

 Never (1) Rarely (e.g., 
during a few 

activities) 
(2) 

Sometimes 
(e.g., during 
around half 
of activities) 

(3) 

Often (e.g., 
during more 
than half of 
activities) 

(4) 

All or almost 
all activities 

(5) 

I followed the 
procedures 
outlined in 

the Teacher 
Guide with 
few or no 

modifications. 
(1) 

          

I used only 
some of the 
items from 

the 
procedures in 
the Teacher 
Guide. (2) 

          

I brought in 
supplemental 
activities or 
materials 
other than 

those in the 
Teacher 

Guide. (3) 

          

I made other 
changes to 

the 
procedures in 
the Teacher 
Guide. (4) 

          

 
 
Q45 Please describe any differences in the procedures outlined in the Teacher Guide 
and how you taught the activities from Lesson 7, It All Makes Sense.  
 
Q46 Did your students go outdoors during some or all of the activities from Lesson 7, It 
All Makes Sense?  
 Yes (1) 
 No (2) 
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Q47 Which of the following best describes the student assessment you did at the end of 
Lesson 7, It All Makes Sense?  
 I used the Chapter Assessment in the Teacher Guide. (1) 
 I used an assessment that I wrote or got from somewhere other than the Teacher 

Guide. (2) 
 I did not do an assessment at the end of the chapter. (3) 
 
Q48 Please write any comments or suggestions you may have about Lesson 7, It All 
Makes Sense.  
 
Q49 Which activities did you teach from Lesson 8, Humans Are Organisms, Too? 
(Check all that apply.) Note: check an activity even if you only taught part of it.  
 Activity 8.1: Humans Interactions Continued (20) 
 Optional Activity 8.A: Can They Live Here? (21) 
 Optional Activity 8.B: Interactive Web (22) 
 Optional Activity 8.C: MDC video segments (26) 
 Optional Activity 8.D: What Is Going On in Your Neighborhood? (24) 
 Optional Activity 8.E: Conservation Programs (25) 
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Q50 For the activities from Lesson 8, Humans Are Organisms, Too that you taught, how 
closely did you follow the procedures in the Teacher Guide?  

 Never (1) Rarely (e.g., 
during a few 

activities) 
(2) 

Sometimes 
(e.g., during 
around half 
of activities) 

(3) 

Often (e.g., 
during more 
than half of 
activities) 

(4) 

All or almost 
all activities 

(5) 

I followed the 
procedures 
outlined in 

the Teacher 
Guide with 
few or no 

modifications. 
(1) 

          

I used only 
some of the 
items from 

the 
procedures in 
the Teacher 
Guide. (2) 

          

I brought in 
supplemental 
activities or 
materials 
other than 

those in the 
Teacher 

Guide. (3) 

          

I made other 
changes to 

the 
procedures in 
the Teacher 
Guide. (4) 

          

 
 
Q51 Please describe any differences in the procedures outlined in the Teacher Guide 
and how you taught the activities from Lesson 8, Humans Are Organisms, Too.  
 
Q52 Did your students go outdoors during some or all of the activities from Lesson 8, 
Humans Are Organisms, Too?  
 Yes (1) 
 No (2) 
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Q53 Which of the following best describes the student assessment you did at the end of 
Lesson 8, Humans Are Organisms, Too?  
 I used the Chapter Assessment in the Teacher Guide. (1) 
 I used an assessment that I wrote or got from somewhere other than the Teacher 

Guide. (2) 
 I did not do an assessment at the end of the chapter. (3) 
 
Q54 Please write any comments or suggestions you may have about Lesson 8, Humans 
Are Organisms, Too.  
 
Q55 Which of the following are reasons you did NOT teach activities from Lesson 1, It’s 
All Connected? (Check all that apply.)  
 The chapter is not aligned with my district's content standards. (1) 
 The activities in the chapter do not do a good job of teaching the content. (8) 
 I do not have enough instructional time within the school year for this chapter. (4) 
 My students have already mastered the content of the chapter. (2) 
 I do not have the content knowledge to teach the chapter. (3) 
 I do not feel comfortable teaching this chapter. (6) 
 Other (7) ____________________ 
 
Q56 Which of the following are reasons you did NOT teach activities from Lesson 2, It’s 
What’s Inside That Counts? (Check all that apply.)  
 The chapter is not aligned with my district's content standards. (1) 
 The activities in the chapter do not do a good job of teaching the content. (8) 
 I do not have enough instructional time within the school year for this chapter. (4) 
 My students have already mastered the content of the chapter. (2) 
 I do not have the content knowledge to teach the chapter. (3) 
 I do not feel comfortable teaching this chapter. (6) 
 Other (7) ____________________  
 
Q57 Which of the following are reasons you did NOT teach activities from Lesson 3, 
Having What It Takes—To Survive!? (Check all that apply.)  
 The chapter is not aligned with my district's content standards. (1) 
 The activities in the chapter do not do a good job of teaching the content. (8) 
 I do not have enough instructional time within the school year for this chapter. (4) 
 My students have already mastered the content of the chapter. (2) 
 I do not have the content knowledge to teach the chapter. (3) 
 I do not feel comfortable teaching this chapter. (6) 
 Other (7) ____________________ 
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Q58 Which of the following are reasons you did NOT teach activities from Lesson 4, 
Chain of Foods? (Check all that apply.)  
 The chapter is not aligned with my district's content standards. (1) 
 The activities in the chapter do not do a good job of teaching the content. (8) 
 I do not have enough instructional time within the school year for this chapter. (4) 
 My students have already mastered the content of the chapter. (2) 
 I do not have the content knowledge to teach the chapter. (3) 
 I do not feel comfortable teaching this chapter. (6) 
 Other (7) ____________________ 
 
Q59 Which of the following are reasons you did NOT teach activities from Lesson 5, You 
Eat What?!? (Check all that apply.)  
 The chapter is not aligned with my district's content standards. (1) 
 The activities in the chapter do not do a good job of teaching the content. (8) 
 I do not have enough instructional time within the school year for this chapter. (4) 
 My students have already mastered the content of the chapter. (2) 
 I do not have the content knowledge to teach the chapter. (3) 
 I do not feel comfortable teaching this chapter. (6) 
 Other (7) ____________________  
 
Q60 Which of the following are reasons you did NOT teach activities from Lesson 6, You 
Want Flies With That? (Check all that apply.)  
 The chapter is not aligned with my district's content standards. (1) 
 The activities in the chapter do not do a good job of teaching the content. (8) 
 I do not have enough instructional time within the school year for this chapter. (4) 
 My students have already mastered the content of the chapter. (2) 
 I do not have the content knowledge to teach the chapter. (3) 
 I do not feel comfortable teaching this chapter. (6) 
 Other (7) ____________________  
 
Q61 Which of the following are reasons you did NOT teach activities from Lesson 7, It 
All Makes Sense? (Check all that apply.)  
 The chapter is not aligned with my district's content standards. (1) 
 The activities in the chapter do not do a good job of teaching the content. (8) 
 I do not have enough instructional time within the school year for this chapter. (4) 
 My students have already mastered the content of the chapter. (2) 
 I do not have the content knowledge to teach the chapter. (3) 
 I do not feel comfortable teaching this chapter. (6) 
 Other (7) ____________________  
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Q62 Which of the following are reasons you did NOT teach activities from Lesson 8, 
Humans Are Organisms, Too? (Check all that apply.) The chapter is not aligned with my 
district's content standards. (1) 
 The activities in the chapter do not do a good job of teaching the content. (8) 
 I do not have enough instructional time within the school year for this chapter. (4) 
 My students have already mastered the content of the chapter. (2) 
 I do not have the content knowledge to teach the chapter. (3) 
 I do not feel comfortable teaching this chapter. (6) 
 Other (7) ____________________  
 
Q63 About how often did you do each of the following this school year while you were 
teaching lessons from Nature Unleashed?  

 Never (1) Rarely (e.g., 
during a few 
lessons) (2) 

Sometimes 
(e.g., during 
around half 
of lessons) 

(3) 

Often (e.g., 
during more 
than half of 
lessons) (4) 

All or almost 
all lessons 

(5) 

Arranged 
seating to 
facilitate 
student 

discussion. 
(1) 

          

Used open-
ended 

questions. (2) 
          

Required 
students to 

supply 
evidence to 
support their 
claims. (3) 

          

Encouraged 
students to 

explain 
concepts to 
one another. 

(4) 

          

Encouraged 
students to 

consider 
alternative 

explanations. 
(5) 
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Q64 About how often did your students take part in each of the following activities this 
school year while you were teaching lessons from Nature Unleashed?  

 Never (1) Rarely (e.g., 
during a few 
lessons) (2) 

Sometimes 
(e.g., during 
around half 
of lessons) 

(3) 

Often (e.g., 
during more 
than half of 
lessons) (4) 

All or 
almost all 

lessons (5) 

Made formal 
presentations 
to the class. 

(1) 

          

Engaged in 
hands-on 

activities. (2) 
          

Designed or 
implemented 

their own 
investigation. 

(3) 

          

Worked on 
models or 

simulations. 
(4) 

          

Worked on 
extended 

investigations 
or projects (a 
week or more 
in duration). 

(5) 

          

Participated in 
fieldwork 
(collected 

data or 
recorded 

observations 
outside the 
classroom). 

(6) 

          

Wrote 
reflections in 
a notebook or 

journal. (7) 

          

Worked on 
portfolios. (8)           

Participated in 
discussions           



 

239 
 

  

with the 
teacher to 

further 
understanding 

of activity 
content. (9) 
Worked in 

cooperative 
learning 

groups. (10) 

          

Shared ideas 
or solved 

problems with 
each other in 
small groups. 

(11) 

          

Went outside 
during at least 

part of a 
lesson. (12) 
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Q65 Did your class go on any off-site Discover Nature Schools field experiences this 
school year?  
 Yes (1) 
 No (2) 
If No Is Selected, Then Skip To Have you ever received a Missouri Dep... 
 
Q66 Did you incorporate material from the Nature Unleashed unit into Discover Nature 
Schools field experiences with your class this school year?  
 Yes (1) 
 No (2) 
 
Q67 Have you ever received a Missouri Department of Conservation grant for your 
classroom for Discover Nature Schools field experiences or instructional or outdoor 
classroom materials?  
 Yes (1) 
 No (2) 
 
Q68 Have you received training on using the Discover Nature Schools curriculum by 
someone from the Missouri Department of Conservation?  
 Yes (1) 
 No (2) 
 
Q69 Counting this school year, how many years have you taught?  
 0 to 2 years (1) 
 3 to 5 years (2) 
 6 to 10 years (3) 
 11 to 15 years (4) 
 16 to 20 years (5) 
 21 to 25 years (6) 
 26 or more years (7) 
 
Q70 Did you teach in a self-contained classroom this school year (i.e., you were 
responsible for teaching several subjects to one class)?  
 Yes (1) 
 No (2) 
 
Q71 Which subjects have you taught this school year? (Check all that apply.)  
 Life science (6) 
 Earth and space science (7) 
 Physical science (1) 
 Mathematics (2) 
 Reading/Language arts (3) 
 Social studies (4) 
 Other (5) ____________________  
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Q72 Counting this school year, how many years have you taught lessons from the 
Discover Nature Schools curriculum?  
 None (1) 
 1 year (2) 
 2 to 3 years (3) 
 4 to 5 years (4) 
 6 or more years (5) 
 
Q73 Counting this school year, how many years have you taught science?  
 None (1) 
 1 to 2 years (2) 
 3 to 5 years (3) 
 6 to 10 years (4) 
 11 to 15 years (5) 
 16 to 20 years (6) 
 21 to 25 years (7) 
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Q74 What is the highest academic degree you hold?  
 Associate's degree/vocational certification (1) 
 Bachelor's degree (2) 
 Master's degree (3) 
 Doctorate, specialist, or professional degree (4) 
 
Q75 How many undergraduate courses have you completed in life, earth and space, or 
physical science?  
 None (1) 
 1 course (2) 
 2 courses (3) 
 3 courses (4) 
 4 courses (5) 
 5 or more courses (6) 
 
Q76 How many graduate courses have you completed in life, earth and space, or 
physical science?  
 None (1) 
 1 course (2) 
 2 courses (3) 
 3 courses (4) 
 4 courses (5) 
 5 or more courses (6) 
 
Q77 Many teachers feel better prepared to teach some subject areas than others.  How 
well prepared do you feel to teach each of the following subjects at the grade levels you 
teach, whether or not they are currently included in your curriculum? (Check one for 
each subject.)  

 Not adequately 
prepared (1) 

Somewhat 
prepared (2) 

Fairly well 
prepared (3) 

Very well 
prepared (4) 

Life science (1)         
Earth and space 

science (2)         

Physical science 
(3)         

Mathematics (4)         
Reading/Language 

arts (5)         

Social studies (6)         
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Q78 How well prepared do you feel about doing each of the following? (Check one for 
each.)  

 Not adequately 
prepared (1) 

Somewhat 
prepared (2) 

Fairly well 
prepared (3) 

Very well 
prepared (4) 

Teaching 
lessons from 

Nature 
Unleashed (1) 

        

Teaching 
lessons 

outdoors (2) 
        

 
 
Q79 How uncomfortable or comfortable do you feel about doing each of the following? 
(Check one for each.)  

 Very 
uncomfortable 

(1) 

Somewhat 
uncomfortable 

(2) 

Somewhat 
comfortable (3) 

Very 
comfortable (4) 

Teaching 
lessons from 

Nature 
Unleashed (1) 

        

Teaching 
lessons 

outdoors (2) 
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Q80 Are you male or female?  
 Male (1) 
 Female (2) 
 
Q81 Are you Hispanic or Latino?  
 Hispanic or Latino (1) 
 Not Hispanic or Latino (2) 
 
Q82 Which of the following best describes you? (Check one or more.)  
 American Indian or Alaska Native (1) 
 Asian (2) 
 Black or African American (3) 
 Native Hawaiian or Other Pacific Islander (4) 
 White (5) 
 
Q83 If you have any comments, please enter them here.  
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Conserving Missouri’s Aquatic Ecosystems 

Conserving Missouri's Aquatic Ecosystems teacher 
questionnaire 

 
Q1 Please answer the following questions AFTER you are done teaching Conserving 
Missouri's Aquatic Ecosystems for the school year.  You will want to refer to your 
Conserving Missouri's Aquatic Ecosystems Teacher Guide and your lesson plan book 
for some questions.  Click on the forward arrow at the bottom of each page when you 
are finished answering questions.  If you’d like, you may start the questionnaire and 
finish it at another time. 
 
Q2 Please enter the date (MM/DD/YYYY) you started teaching Conserving Missouri's 
Aquatic Ecosystems for the school year.  

 
Q3 Please enter the date (MM/DD/YYYY) you finished teaching Conserving Missouri's 
Aquatic Ecosystems for the school year.  
 
Q4 About how many days this school year did you teach lessons from Conserving 
Missouri's Aquatic Ecosystems?  
 Fewer than 5 days (1) 
 5 to 10 days (2) 
 11 to 20 days (3) 
 More than 20 days (4) 
 
Q5 During which subjects did you teach lessons from Conserving Missouri's Aquatic 
Ecosystems this school year? (Check all that apply.)  
 Life science (1) 
 Earth and space science (2) 
 Physical science (3) 
 Mathematics (4) 
 Reading/Language arts (5) 
 Social Studies (6) 
 Other (7) ____________________  
 
Q6 From which Conserving Missouri's Aquatic Ecosystems chapters did you teach one 
or more activities this school year? (Check all that apply.)  
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 Chapter 1: Water Is Life (1) 
 Chapter 2: The Ultimate Recyclable (2) 
 Chapter 3: What’s Your Watershed Address? (3) 
 Chapter 4: Living in the Water (4) 
 Chapter 5: From Sun to Sunfish (5) 
 Chapter 6: Missouri’s Aquatic Ecosystems (6) 
 Chapter 7: Rivers and Streams (7) 
 Chapter 8: Lakes and Ponds (8) 
 Chapter 9: Swamps and Marshes (9) 
 Chapter 10: Fishing for Answers (10) 
 
Q7 Which activities did you teach from Chapter 1, Water Is Life? (Check all that apply.) 
Note: check an activity even if you only taught part of it.  
 Activity 1.1: Exploration of Students’ Current Understanding of Water (5) 
 Activity 1.2: Teacher Demonstration of Water Distribution and Scarcity (12) 
 Activity 1.3: Teacher Demonstration of Properties of Water (9) 
 Activity 1.4: Student Investigation of Surface Tension (10) 
 Activity 1.5: Student Investigation of Water Consumption (11) 
 Activity 1.6: Student Reading and Research (18) 
 Activity 1.7: Student Investigation of Water Quality (19) 
 Activity 1.8: Student Investigation of Water Quality (17) 
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Q8 For the activities from Chapter 1, Water Is Life that you taught, how closely did you 
follow the procedures in the Teacher Guide?  

 Never (1) Rarely (e.g., 
during a few 

activities) 
(2) 

Sometimes 
(e.g., during 
around half 
of activities) 

(3) 

Often (e.g., 
during more 
than half of 
activities) 

(4) 

All or almost 
all activities 

(5) 

I followed the 
procedures 
outlined in 

the Teacher 
Guide with 
few or no 

modifications. 
(1) 

          

I used only 
some of the 
items from 

the 
procedures in 
the Teacher 
Guide. (2) 

          

I brought in 
supplemental 
activities or 
materials 
other than 

those in the 
Teacher 

Guide. (3) 

          

I made other 
changes to 

the 
procedures in 
the Teacher 
Guide. (4) 

          

 
 
Q9 Please describe any differences in the procedures outlined in the Teacher Guide and 
how you taught the activities from Chapter 1, Water Is Life.  
 
Q10 Did your students go outdoors during some or all of the activities from Chapter 1, 
Water Is Life?  
 Yes (1) 
 No (2) 
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Q11 Which of the following best describes the student assessment you did at the end of 
Chapter 1, Water Is Life?  
 I used the Chapter Assessment in the Teacher Guide. (1) 
 I used an assessment that I wrote or got from somewhere other than the Teacher 

Guide. (2) 
 I did not do an assessment at the end of the chapter. (3) 
 
Q12 Please write any comments or suggestions you may have about Chapter 1, Water 
Is Life.  
 
Q13 Which activities did you teach from Chapter 2, The Ultimate Recyclable? (Check all 
that apply.) Note: check an activity even if you only taught part of it.  
 Activity 2.1: Exploration of Students’ Current Understanding of the Water Cycle (6) 
 Activity 2.2: Teacher Demonstration of Water Runoff and Infiltration (8) 
 Activity 2.3: Student Investigation of Weather and Climate (10) 
 Activity 2.4: Student Reading and Research (11) 
 Activity 2.5: Student Investigation of Tap Water and Wastewater (9) 
 Activity 2.6: Student Investigation of Weather (5) 
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Q14 For the activities from Chapter 2, The Ultimate Recyclable that you taught, how 
closely did you follow the procedures in the Teacher Guide?  

 Never (1) Rarely (e.g., 
during a few 

activities) 
(2) 

Sometimes 
(e.g., during 
around half 
of activities) 

(3) 

Often (e.g., 
during more 
than half of 
activities) 

(4) 

All or almost 
all activities 

(5) 

I followed the 
procedures 
outlined in 

the Teacher 
Guide with 
few or no 

modifications. 
(1) 

          

I used only 
some of the 
items from 

the 
procedures in 
the Teacher 
Guide. (2) 

          

I brought in 
supplemental 
activities or 
materials 
other than 

those in the 
Teacher 

Guide. (3) 

          

I made other 
changes to 

the 
procedures in 
the Teacher 
Guide. (4) 

          

 
 
Q15 Please describe any differences in the procedures outlined in the Teacher Guide 
and how you taught the activities from Chapter 2, The Ultimate Recyclable.  
 
Q16 Did your students go outdoors during some or all of the activities from Chapter 2, 
The Ultimate Recyclable?  
 Yes (1) 
 No (2) 
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Q17 Which of the following best describes the student assessment you did at the end of 
Chapter 2, The Ultimate Recyclable?  
 I used the Chapter Assessment in the Teacher Guide. (1) 
 I used an assessment that I wrote or got from somewhere other than the Teacher 

Guide. (2) 
 I did not do an assessment at the end of the chapter. (3) 
 
Q18 Please write any comments or suggestions you may have about Chapter 2, The 
Ultimate Recyclable.  
 
Q19 Which activities did you teach from Chapter 3, What’s Your Watershed Address? 
(Check all that apply.) Note: check an activity even if you only taught part of it.  
 Activity 3.1: Exploration of Students’ Current Understanding of the Watershed 

Concept (6) 
 Activity 3.2: Student Investigation of Watershed Concept (8) 
 Activity 3.3: Student Investigation of Land Use and Pollution within a Watershed (10) 
 Activity 3.4: Teacher Demonstration of Missouri Watersheds and Physiographic 

Regions (11) 
 Activity 3.5: Student Reading and Research (9) 
 Activity 3.6: Student Investigation of Watershed Mapping (5) 
 Activity 3.7: Student Investigation of Watershed and Land Use Conditions (14) 
 



 

251 
 

  

Q20 For the activities from Chapter 3, What’s Your Watershed Address? that you taught, 
how closely did you follow the procedures in the Teacher Guide?  

 Never (1) Rarely (e.g., 
during a few 

activities) 
(2) 

Sometimes 
(e.g., during 
around half 
of activities) 

(3) 

Often (e.g., 
during more 
than half of 
activities) 

(4) 

All or almost 
all activities 

(5) 

I followed the 
procedures 
outlined in 

the Teacher 
Guide with 
few or no 

modifications. 
(1) 

          

I used only 
some of the 
items from 

the 
procedures in 
the Teacher 
Guide. (2) 

          

I brought in 
supplemental 
activities or 
materials 
other than 

those in the 
Teacher 

Guide. (3) 

          

I made other 
changes to 

the 
procedures in 
the Teacher 
Guide. (4) 

          

 
 
Q21 Please describe any differences in the procedures outlined in the Teacher Guide 
and how you taught the activities from Chapter 3, What’s Your Watershed Address?.  
 
Q22 Did your students go outdoors during some or all of the activities from Chapter 3, 
What’s Your Watershed Address?  
 Yes (1) 
 No (2) 
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Q23 Which of the following best describes the student assessment you did at the end of 
Chapter 3, What’s Your Watershed Address?  
 I used the Chapter Assessment in the Teacher Guide. (1) 
 I used an assessment that I wrote or got from somewhere other than the Teacher 

Guide. (2) 
 I did not do an assessment at the end of the chapter. (3) 
 
Q24 Please write any comments or suggestions you may have about Chapter 3, What’s 
Your Watershed Address?.  
 
Q25 Which activities did you teach from Chapter 4, Living in the Water? (Check all that 
apply.) Note: check an activity even if you only taught part of it.  
 Activity 4.1: Exploration of Students’ Current Understanding of Species Adaptations 

(6) 
 Activity 4.2: Video Introduction of Missouri Fishes (8) 
 Activity 4.3: Student Reading and Research (16) 
 Activity 4.4: Student Investigation of Missouri Fishes (11) 
 Activity 4.5: Student Investigation of Missouri Aquatic Animals (9) 
 Activity 4.6: Student Investigation of Fish Sampling (5) 
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Q26 For the activities from Chapter 4, Living in the Water that you taught, how closely 
did you follow the procedures in the Teacher Guide?  

 Never (1) Rarely (e.g., 
during a few 

activities) 
(2) 

Sometimes 
(e.g., during 
around half 
of activities) 

(3) 

Often (e.g., 
during more 
than half of 
activities) 

(4) 

All or almost 
all activities 

(5) 

I followed the 
procedures 
outlined in 

the Teacher 
Guide with 
few or no 

modifications. 
(1) 

          

I used only 
some of the 
items from 

the 
procedures in 
the Teacher 
Guide. (2) 

          

I brought in 
supplemental 
activities or 
materials 
other than 

those in the 
Teacher 

Guide. (3) 

          

I made other 
changes to 

the 
procedures in 
the Teacher 
Guide. (4) 

          

 
 
Q27 Please describe any differences in the procedures outlined in the Teacher Guide 
and how you taught the activities from Chapter 4, Living in the Water.  
 
Q28 Did your students go outdoors during some or all of the activities from Chapter 4, 
Living in the Water?  
 Yes (1) 
 No (2) 
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Q29 Which of the following best describes the student assessment you did at the end of 
Chapter 4, Living in the Water?  
 I used the Chapter Assessment in the Teacher Guide. (1) 
 I used an assessment that I wrote or got from somewhere other than the Teacher 

Guide. (2) 
 I did not do an assessment at the end of the chapter. (3) 
 
Q30 Please write any comments or suggestions you may have about Chapter 4, Living 
in the Water.  
 
Q31 Which activities did you teach from Chapter 5, From Sun to Sunfish? (Check all that 
apply.) Note: check an activity even if you only taught part of it.  
 Activity 5.1: Exploration of Students’ Current Understanding of the Interactions of 

Populations within Communities (6) 
 Activity 5.2: Student Simulation of Competition within a Community (8) 
 Activity 5.3: Student Reading and Research (16) 
 Activity 5.4: Video Introduction of Habitat, Niche, Competition and Non-native 

Species (11) 
 Activity 5.5: Student Reading and Research (9) 
 Activity 5.6: Video Reinforcement of Habitat, Niche, Competition and Non-native 

Species (5) 
 Activity 5.7: Student Simulation of Food Webs within an Aquatic Community (21) 
 Activity 5.8: Student Investigation of Missouri Aquatic Animals (22) 
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Q32 For the activities from Chapter 5, From Sun to Sunfish that you taught, how closely 
did you follow the procedures in the Teacher Guide?  

 Never (1) Rarely (e.g., 
during a few 

activities) 
(2) 

Sometimes 
(e.g., during 
around half 
of activities) 

(3) 

Often (e.g., 
during more 
than half of 
activities) 

(4) 

All or almost 
all activities 

(5) 

I followed the 
procedures 
outlined in 

the Teacher 
Guide with 
few or no 

modifications. 
(1) 

          

I used only 
some of the 
items from 

the 
procedures in 
the Teacher 
Guide. (2) 

          

I brought in 
supplemental 
activities or 
materials 
other than 

those in the 
Teacher 

Guide. (3) 

          

I made other 
changes to 

the 
procedures in 
the Teacher 
Guide. (4) 

          

 
 
Q33 Please describe any differences in the procedures outlined in the Teacher Guide 
and how you taught the activities from Chapter 5, From Sun to Sunfish.  
 
Q34 Did your students go outdoors during some or all of the activities from Chapter 5, 
From Sun to Sunfish?  
 Yes (1) 
 No (2) 
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Q35 Which of the following best describes the student assessment you did at the end of 
Chapter 5, From Sun to Sunfish?  
 I used the Chapter Assessment in the Teacher Guide. (1) 
 I used an assessment that I wrote or got from somewhere other than the Teacher 

Guide. (2) 
 I did not do an assessment at the end of the chapter. (3) 
 
Q36 Please write any comments or suggestions you may have about Chapter 5, From 
Sun to Sunfish.  
 
Q37 Which activities did you teach from Chapter 6, Missouri’s Aquatic Ecosystems? 
(Check all that apply.) Note: check an activity even if you only taught part of it.  
 Activity 6.1: Exploration of Students’ Current Understanding of Missouri’s Aquatic 

Ecosystems (6) 
 Activity 6.2: Video Exploration of Invasive Species in Missouri’s Aquatic Ecosystems 

(8) 
 Activity 6.3: Video Exploration of Endangered Species in Missouri’s Aquatic 

Ecosystems (16) 
 Activity 6.4: Student Reading and Research (11) 
 Activity 6.5: Student Investigation of Conserving Aquatic Ecosystems (9) 
 Activity 6.6: Video Exploration of Sampling (5) 
 Activity 6.7: Student Investigation of Sampling (21) 
 Activity 6.8: Student Investigation of Plant Sampling (22) 
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Q38 For the activities from Chapter 6, Missouri’s Aquatic Ecosystems that you taught, 
how closely did you follow the procedures in the Teacher Guide?  

 Never (1) Rarely (e.g., 
during a few 

activities) 
(2) 

Sometimes 
(e.g., during 
around half 
of activities) 

(3) 

Often (e.g., 
during more 
than half of 
activities) 

(4) 

All or almost 
all activities 

(5) 

I followed the 
procedures 
outlined in 

the Teacher 
Guide with 
few or no 

modifications. 
(1) 

          

I used only 
some of the 
items from 

the 
procedures in 
the Teacher 
Guide. (2) 

          

I brought in 
supplemental 
activities or 
materials 
other than 

those in the 
Teacher 

Guide. (3) 

          

I made other 
changes to 

the 
procedures in 
the Teacher 
Guide. (4) 

          

 
 
Q39 Please describe any differences in the procedures outlined in the Teacher Guide 
and how you taught the activities from Chapter 6, Missouri’s Aquatic Ecosystems.  
 
Q40 Did your students go outdoors during some or all of the activities from Chapter 6, 
Missouri’s Aquatic Ecosystems?  
 Yes (1) 
 No (2) 
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Q41 Which of the following best describes the student assessment you did at the end of 
Chapter 6, Missouri’s Aquatic Ecosystems?  
 I used the Chapter Assessment in the Teacher Guide. (1) 
 I used an assessment that I wrote or got from somewhere other than the Teacher 

Guide. (2) 
 I did not do an assessment at the end of the chapter. (3) 
 
Q42 Please write any comments or suggestions you may have about Chapter 6, 
Missouri’s Aquatic Ecosystems.  
 
Q43 Which activities did you teach from Chapter 7, Rivers and Streams? (Check all that 
apply.) Note: check an activity even if you only taught part of it.  
 Activity 7.1: Exploration of Students’ Current Understanding of Missouri’s River and 

Stream Ecosystems (6) 
 Activity 7.2: Video Exploration of Missouri’s River and Stream Ecosystems (8) 
 Activity 7.3: Student Reading and Research (16) 
 Activity 7.4: Student Investigation of Stream Anatomy and River and Stream Food 

Webs (11) 
 Activity 7.5: Video Instruction for Invertebrate Sampling (9) 
 Activity 7.6: Student Investigation of Invertebrate Identification (5) 
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Q44 For the activities from Chapter 7, Rivers and Streams that you taught, how closely 
did you follow the procedures in the Teacher Guide?  

 Never (1) Rarely (e.g., 
during a few 

activities) 
(2) 

Sometimes 
(e.g., during 
around half 
of activities) 

(3) 

Often (e.g., 
during more 
than half of 
activities) 

(4) 

All or almost 
all activities 

(5) 

I followed the 
procedures 
outlined in 

the Teacher 
Guide with 
few or no 

modifications. 
(1) 

          

I used only 
some of the 
items from 

the 
procedures in 
the Teacher 
Guide. (2) 

          

I brought in 
supplemental 
activities or 
materials 
other than 

those in the 
Teacher 

Guide. (3) 

          

I made other 
changes to 

the 
procedures in 
the Teacher 
Guide. (4) 

          

 
 
Q45 Please describe any differences in the procedures outlined in the Teacher Guide 
and how you taught the activities from Chapter 7, Rivers and Streams.  
 
Q46 Did your students go outdoors during some or all of the activities from Chapter 7, 
Rivers and Streams?  
 Yes (1) 
 No (2) 
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Q47 Which of the following best describes the student assessment you did at the end of 
Chapter 7, Rivers and Streams?  
 I used the Chapter Assessment in the Teacher Guide. (1) 
 I used an assessment that I wrote or got from somewhere other than the Teacher 

Guide. (2) 
 I did not do an assessment at the end of the chapter. (3) 
 
Q48 Please write any comments or suggestions you may have about Chapter 7, Rivers 
and Streams.  
 
Q49 Which activities did you teach from Chapter 8, Lakes and Ponds? (Check all that 
apply.) Note: check an activity even if you only taught part of it.  
 Activity 8.1: Exploration of Students’ Current Understanding of Missouri’s Lake and 

Pond Ecosystems (6) 
 Activity 8.2: Video Exploration of Missouri’s Lake and Pond Ecosystems (8) 
 Activity 8.3: Student Reading and Research (16) 
 Activity 8.4: Student Investigation of Pond Anatomy and Lake and Pond Food Webs 

(11) 
 Activity 8.5: Video Instruction for Invertebrate Sampling (9) 
 Activity 8.6: Student Investigation of Invertebrate Identification (5) 
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Q50 For the activities from Chapter 8, Lakes and Ponds that you taught, how closely did 
you follow the procedures in the Teacher Guide?  

 Never (1) Rarely (e.g., 
during a few 

activities) 
(2) 

Sometimes 
(e.g., during 
around half 
of activities) 

(3) 

Often (e.g., 
during more 
than half of 
activities) 

(4) 

All or almost 
all activities 

(5) 

I followed the 
procedures 
outlined in 

the Teacher 
Guide with 
few or no 

modifications. 
(1) 

          

I used only 
some of the 
items from 

the 
procedures in 
the Teacher 
Guide. (2) 

          

I brought in 
supplemental 
activities or 
materials 
other than 

those in the 
Teacher 

Guide. (3) 

          

I made other 
changes to 

the 
procedures in 
the Teacher 
Guide. (4) 

          

 
 
Q51 Please describe any differences in the procedures outlined in the Teacher Guide 
and how you taught the activities from Chapter 8, Lakes and Ponds.  
 
Q52 Did your students go outdoors during some or all of the activities from Chapter 8, 
Lakes and Ponds?  
 Yes (1) 
 No (2) 
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Q53 Which of the following best describes the student assessment you did at the end of 
Chapter 8, Lakes and Ponds?  
 I used the Chapter Assessment in the Teacher Guide. (1) 
 I used an assessment that I wrote or got from somewhere other than the Teacher 

Guide. (2) 
 I did not do an assessment at the end of the chapter. (3) 
 
Q54 Please write any comments or suggestions you may have about Chapter 8, Lakes 
and Ponds.  
 
Q55 Which activities did you teach from Chapter 9, Swamps and Marshes? (Check all 
that apply.) Note: check an activity even if you only taught part of it.  
 Activity 9.1: Exploration of Students’ Current Understanding of Missouri’s Swamp 

and Marsh Ecosystems (6) 
 Activity 9.2: Video Exploration of Missouri’s Swamp and Marsh Ecosystems (8) 
 Activity 9.3: Student Reading and Research (21) 
 Activity 9.4: Student Investigation of Wetland Food Webs (11) 
 Activity 9.5: Video Instruction for Invertebrate Sampling (9) 
 Activity 9.6: Student Investigation of Invertebrate Identification (5) 
 Activity 9.7: Student Investigation of Soil Characteristics (20) 
 Activity 9.8: Student Investigation of Wetland Soil (16) 
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Q56 For the activities from Chapter 9, Swamps and Marshes that you taught, how 
closely did you follow the procedures in the Teacher Guide?  

 Never (1) Rarely (e.g., 
during a few 

activities) 
(2) 

Sometimes 
(e.g., during 
around half 
of activities) 

(3) 

Often (e.g., 
during more 
than half of 
activities) 

(4) 

All or almost 
all activities 

(5) 

I followed the 
procedures 
outlined in 

the Teacher 
Guide with 
few or no 

modifications. 
(1) 

          

I used only 
some of the 
items from 

the 
procedures in 
the Teacher 
Guide. (2) 

          

I brought in 
supplemental 
activities or 
materials 
other than 

those in the 
Teacher 

Guide. (3) 

          

I made other 
changes to 

the 
procedures in 
the Teacher 
Guide. (4) 

          

 
 
Q57 Please describe any differences in the procedures outlined in the Teacher Guide 
and how you taught the activities from Chapter 9, Swamps and Marshes.  
 
Q58 Did your students go outdoors during some or all of the activities from Chapter 9, 
Swamps and Marshes?  
 Yes (1) 
 No (2) 
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Q59 Which of the following best describes the student assessment you did at the end of 
Chapter 9, Swamps and Marshes?  
 I used the Chapter Assessment in the Teacher Guide. (1) 
 I used an assessment that I wrote or got from somewhere other than the Teacher 

Guide. (2) 
 I did not do an assessment at the end of the chapter. (3) 
 
Q60 Please write any comments or suggestions you may have about Chapter 9, 
Swamps and Marshes.  
 
Q61 Which activities did you teach from Chapter 10, Fishing for Answers? (Check all 
that apply.) Note: check an activity even if you only taught part of it.  
 Activity 10.1: Exploration of Students’ Current Understanding of Fishing, Aquatic 

Recreation and Conservation (6) 
 Activity 10.2: Student Exploration of Casting Technique (8) 
 Activity 10.3: Video Introduction to Fishing Techniques (21) 
 Activity 10.4: Student Reading and Research (11) 
 Activity 10.5: Student Investigation of Missouri Fishing Regulations (9) 
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Q62 For the activities from Chapter 10, Fishing for Answers that you taught, how closely 
did you follow the procedures in the Teacher Guide?  

 Never (1) Rarely (e.g., 
during a few 

activities) 
(2) 

Sometimes 
(e.g., during 
around half 
of activities) 

(3) 

Often (e.g., 
during more 
than half of 
activities) 

(4) 

All or almost 
all activities 

(5) 

I followed the 
procedures 
outlined in 

the Teacher 
Guide with 
few or no 

modifications. 
(1) 

          

I used only 
some of the 
items from 

the 
procedures in 
the Teacher 
Guide. (2) 

          

I brought in 
supplemental 
activities or 
materials 
other than 

those in the 
Teacher 

Guide. (3) 

          

I made other 
changes to 

the 
procedures in 
the Teacher 
Guide. (4) 

          

 
 
Q63 Please describe any differences in the procedures outlined in the Teacher Guide 
and how you taught the activities from Chapter 10, Fishing for Answers.  
 
Q64 Did your students go outdoors during some or all of the activities from Chapter 10, 
Fishing for Answers?  
 Yes (1) 
 No (2) 
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Q65 Which of the following best describes the student assessment you did at the end of 
Chapter 10, Fishing for Answers?  
 I used the Chapter Assessment in the Teacher Guide. (1) 
 I used an assessment that I wrote or got from somewhere other than the Teacher 

Guide. (2) 
 I did not do an assessment at the end of the chapter. (3) 
 
Q66 Please write any comments or suggestions you may have about Chapter 10, 
Fishing for Answers.  
 
Q67 Which of the following are reasons you did NOT teach activities from Chapter 1, 
Water Is Life? (Check all that apply.)  
 The chapter is not aligned with my district's content standards. (1) 
 The activities in the chapter do not do a good job of teaching the content. (8) 
 I do not have enough instructional time within the school year for this chapter. (4) 
 My students have already mastered the content of the chapter. (2) 
 I do not have the content knowledge to teach the chapter. (3) 
 I do not feel comfortable teaching this chapter. (6) 
 Other (7) ____________________ 
 
Q68 Which of the following are reasons you did NOT teach activities from Chapter 2, 
The Ultimate Recyclable? (Check all that apply.)  
 The chapter is not aligned with my district's content standards. (1) 
 The activities in the chapter do not do a good job of teaching the content. (8) 
 I do not have enough instructional time within the school year for this chapter. (4) 
 My students have already mastered the content of the chapter. (2) 
 I do not have the content knowledge to teach the chapter. (3) 
 I do not feel comfortable teaching this chapter. (6) 
 Other (7) ____________________ 
 
Q69 Which of the following are reasons you did NOT teach activities from Chapter 3, 
What’s Your Watershed Address? (Check all that apply.)  
 The chapter is not aligned with my district's content standards. (1) 
 The activities in the chapter do not do a good job of teaching the content. (8) 
 I do not have enough instructional time within the school year for this chapter. (4) 
 My students have already mastered the content of the chapter. (2) 
 I do not have the content knowledge to teach the chapter. (3) 
 I do not feel comfortable teaching this chapter. (6) 
 Other (7) ____________________ 
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Q70 Which of the following are reasons you did NOT teach activities from Chapter 4, 
Living in the Water? (Check all that apply.)  
 The chapter is not aligned with my district's content standards. (1) 
 The activities in the chapter do not do a good job of teaching the content. (8) 
 I do not have enough instructional time within the school year for this chapter. (4) 
 My students have already mastered the content of the chapter. (2) 
 I do not have the content knowledge to teach the chapter. (3) 
 I do not feel comfortable teaching this chapter. (6) 
 Other (7) ____________________  
 
Q71 Which of the following are reasons you did NOT teach activities from Chapter 5, 
From Sun to Sunfish? (Check all that apply.)  
 The chapter is not aligned with my district's content standards. (1) 
 The activities in the chapter do not do a good job of teaching the content. (8) 
 I do not have enough instructional time within the school year for this chapter. (4) 
 My students have already mastered the content of the chapter. (2) 
 I do not have the content knowledge to teach the chapter. (3) 
 I do not feel comfortable teaching this chapter. (6) 
 Other (7) ____________________  
 
Q72 Which of the following are reasons you did NOT teach activities from Chapter 6, 
Missouri’s Aquatic Ecosystems? (Check all that apply.)  
 The chapter is not aligned with my district's content standards. (1) 
 The activities in the chapter do not do a good job of teaching the content. (8) 
 I do not have enough instructional time within the school year for this chapter. (4) 
 My students have already mastered the content of the chapter. (2) 
 I do not have the content knowledge to teach the chapter. (3) 
 I do not feel comfortable teaching this chapter. (6) 
 Other (7) ____________________ 
 
Q73 Which of the following are reasons you did NOT teach activities from Chapter 7, 
Rivers and Streams? (Check all that apply.)  
 The chapter is not aligned with my district's content standards. (1) 
 The activities in the chapter do not do a good job of teaching the content. (8) 
 I do not have enough instructional time within the school year for this chapter. (4) 
 My students have already mastered the content of the chapter. (2) 
 I do not have the content knowledge to teach the chapter. (3) 
 I do not feel comfortable teaching this chapter. (6) 
 Other (7) ____________________  
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Q74 Which of the following are reasons you did NOT teach activities from Chapter 8, 
Lakes and Ponds? (Check all that apply.)  
 The chapter is not aligned with my district's content standards. (1) 
 The activities in the chapter do not do a good job of teaching the content. (8) 
 I do not have enough instructional time within the school year for this chapter. (4) 
 My students have already mastered the content of the chapter. (2) 
 I do not have the content knowledge to teach the chapter. (3) 
 I do not feel comfort  teaching this chapter. (6) 
 Other (7) ____________________ 
 
Q75 Which of the following are reasons you did NOT teach activities from Chapter 9, 
Swamps and Marshes? (Check all that apply.)  
 The chapter is not aligned with my district's content standards. (1) 
 The activities in the chapter do not do a good job of teaching the content. (8) 
 I do not have enough instructional time within the school year for this chapter. (4) 
 My students have already mastered the content of the chapter. (2) 
 I do not have the content knowledge to teach the chapter. (3) 
 I do not feel comfortable teaching this chapter. (6) 
 Other (7) ____________________ 
 
Q76 Which of the following are reasons you did NOT teach activities from Chapter 10, 
Fishing for Answers? (Check all that apply.)  
 The chapter is not aligned with my district's content standards. (1) 
 The activities in the chapter do not do a good job of teaching the content. (8) 
 I do not have enough instructional time within the school year for this chapter. (4) 
 My students have already mastered the content of the chapter. (2) 
 I do not have the content knowledge to teach the chapter. (3) 
 I do not feel comfortable teaching this chapter. (6) 
 Other (7) ____________________ 
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Q77 About how often did you do each of the following this school year while you were 
teaching lessons from Conserving Missouri's Aquatic Ecosystems?  

 Never (1) Rarely (e.g., 
during a few 
lessons) (2) 

Sometimes 
(e.g., during 
around half 
of lessons) 

(3) 

Often (e.g., 
during more 
than half of 
lessons) (4) 

All or almost 
all lessons 

(5) 

Arranged 
seating to 
facilitate 
student 

discussion. 
(1) 

          

Used open-
ended 

questions. (2) 
          

Required 
students to 

supply 
evidence to 
support their 
claims. (3) 

          

Encouraged 
students to 

explain 
concepts to 
one another. 

(4) 

          

Encouraged 
students to 

consider 
alternative 

explanations. 
(5) 
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Q78 About how often did your students take part in each of the following activities this 
school year while you were teaching lessons from Conserving Missouri's Aquatic 
Ecosystems?  

 Never (1) Rarely (e.g., 
during a few 
lessons) (2) 

Sometimes 
(e.g., during 
around half 
of lessons) 

(3) 

Often (e.g., 
during more 
than half of 
lessons) (4) 

All or 
almost all 

lessons (5) 

Made formal 
presentations 
to the class. 

(1) 

          

Engaged in 
hands-on 

activities. (2) 
          

Designed or 
implemented 

their own 
investigation. 

(3) 

          

Worked on 
models or 

simulations. 
(4) 

          

Worked on 
extended 

investigations 
or projects (a 
week or more 
in duration). 

(5) 

          

Participated in 
fieldwork 
(collected 

data or 
recorded 

observations 
outside the 
classroom). 

(6) 

          

Wrote 
reflections in 
a notebook or 

journal. (7) 

          

Worked on 
portfolios. (8)           

Participated in           
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discussions 
with the 

teacher to 
further 

understanding 
of activity 

content. (9) 
Worked in 

cooperative 
learning 

groups. (10) 

          

Shared ideas 
or solved 

problems with 
each other in 
small groups. 

(11) 

          

Went outside 
during at least 

part of a 
lesson. (12) 
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Q79 Did your class go on any off-site Discover Nature Schools field experiences this 
school year?  
 Yes (1) 
 No (2) 
If No Is Selected, Then Skip To Have you ever received a Missouri Dep... 
 
Q80 Did you incorporate material from the Conserving Missouri's Aquatic Ecosystems 
unit into Discover Nature Schools field experiences with your class this school year?  
 Yes (1) 
 No (2) 
 
Q81 Have you ever received a Missouri Department of Conservation grant for your 
classroom for Discover Nature Schools field experiences or instructional or outdoor 
classroom materials?  
 Yes (1) 
 No (2) 
 
Q82 Have you received training on using the Discover Nature Schools curriculum by 
someone from the Missouri Department of Conservation?  
 Yes (1) 
 No (2) 
 
Q83 Counting this school year, how many years have you taught?  
 0 to 2 years (1) 
 3 to 5 years (2) 
 6 to 10 years (3) 
 11 to 15 years (4) 
 16 to 20 years (5) 
 21 to 25 years (6) 
 26 or more years (7) 
 
Q84 Did you teach in a self-contained classroom this school year (i.e., you were 
responsible for teaching several subjects to one class)?  
 Yes (1) 
 No (2) 
 
Q85 Which subjects have you taught this school year? (Check all that apply.)  
 Life science (6) 
 Earth and space science (7) 
 Physical science (1) 
 Mathematics (2) 
 Reading/Language arts (3) 
 Social studies (4) 
 Other (5) ____________________  
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Q86 Counting this school year, how many years have you taught lessons from the 
Discover Nature Schools curriculum?  
 None (1) 
 1 year (2) 
 2 to 3 years (3) 
 4 to 5 years (4) 
 6 or more years (5) 
 
Q87 Counting this school year, how many years have you taught science?  
 None (1) 
 1 to 2 years (2) 
 3 to 5 years (3) 
 6 to 10 years (4) 
 11 to 15 years (5) 
 16 to 20 years (6) 
 21 to 25 years (7) 
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Q88 What is the highest academic degree you hold?  
 Associate's degree/vocational certification (1) 
 Bachelor's degree (2) 
 Master's degree (3) 
 Doctorate, specialist, or professional degree (4) 
 
Q89 How many undergraduate courses have you completed in life, earth and space, or 
physical science?  
 None (1) 
 1 course (2) 
 2 courses (3) 
 3 courses (4) 
 4 courses (5) 
 5 or more courses (6) 
 
Q90 How many graduate courses have you completed in life, earth and space, or 
physical science?  
 None (1) 
 1 course (2) 
 2 courses (3) 
 3 courses (4) 
 4 courses (5) 
 5 or more courses (6) 
 
Q91 Many teachers feel better prepared to teach some subject areas than others.  How 
well prepared do you feel to teach each of the following subjects at the grade levels you 
teach, whether or not they are currently included in your curriculum? (Check one for 
each subject.)  

 Not adequately 
prepared (1) 

Somewhat 
prepared (2) 

Fairly well 
prepared (3) 

Very well 
prepared (4) 

Life science (1)         
Earth and space 

science (2)         

Physical science 
(3)         

Mathematics (4)         
Reading/Language 

arts (5)         

Social studies (6)         
 
 



 

275 
 

  

Q92 How well prepared do you feel about doing each of the following? (Check one for 
each.)  

 Not adequately 
prepared (1) 

Somewhat 
prepared (2) 

Fairly well 
prepared (3) 

Very well 
prepared (4) 

Teaching 
lessons from 
Conserving 
Missouri's 
Aquatic 

Ecosystems (1) 

        

Teaching 
lessons 

outdoors (2) 
        

 
 
Q93 How uncomfortable or comfortable do you feel about doing each of the following? 
(Check one for each.)  

 Very 
uncomfortable 

(1) 

Somewhat 
uncomfortable 

(2) 

Somewhat 
comfortable (3) 

Very 
comfortable (4) 

Teaching 
lessons from 
Conserving 
Missouri's 
Aquatic 

Ecosystems (1) 

        

Teaching 
lessons 

outdoors (2) 
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Q94 Are you male or female?  
 Male (1) 
 Female (2) 
 
Q95 Are you Hispanic or Latino?  
 Hispanic or Latino (1) 
 Not Hispanic or Latino (2) 
 
Q96 Which of the following best describes you? (Check one or more.)  
 American Indian or Alaska Native (1) 
 Asian (2) 
 Black or African American (3) 
 Native Hawaiian or Other Pacific Islander (4) 
 White (5) 
 
Q97 If you have any comments, please enter them here.  
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Classroom observation 
Lesson date: 
Teacher: 
Summary:   
 Observed?  
Teacher behavior Yes No Unsure Notes 
Arranged seating to facilitate 
student discussion.     

Used open-ended questions.     
Required students to supply 
evidence to support their 
claims. 

   
 

Encouraged students to explain 
concepts to one another.     

Encouraged students to consider 
alternative explanations.     

 
 Observed?  
Student behavior Yes No Unsure Notes 
Made formal presentations to the 
class.     

Engaged in hands-on activities.     
Designed or implemented their 
own investigation.     

Worked on models or simulations.     
Worked on extended 
investigations or projects (a week 
or more in duration). 

   
 

Participated in fieldwork 
(collected data or recorded 
observations outside the 
classroom). 

   

 

Wrote reflections in a notebook or 
journal.     

Worked on portfolios.     
Participated in discussions with 
the teacher to further 
understanding of activity content. 

   
 

Worked in cooperative learning 
groups.     

Shared ideas or solved problems 
with each other in small groups.     

Went outside during at least part 
of a lesson.     

Made formal presentations to the 
class.     
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STIR (Bodzin & Beerer, 2003) 
Description Choose one for each row. 
Teacher provides an 
opportunity for learners 
to engage with a 
scientifically oriented 
question. 

Learner is prompted to 
formulate own questions or 
hypothesis to be tested. 

Teacher suggests topic 
areas or provides samples 
to help learners formulate 
own question or 
hypothesis. 

Teacher offers learners lists of 
questions or hypotheses from 
which to select. 

Teacher provides learners 
with specific stated (or 
implied) questions or 
hypotheses to be 
investigated. 

No 
evidence 
observed. 

Teacher engages 
learners in planning 
investigations to gather 
evidence in response to 
questions. 

Learners develop procedures 
and protocols to 
independently plan and 
conduct a full investigation. 

Teacher encourages 
learners to plan and 
conduct a full 
investigation, providing 
support and scaffolding 
with making decisions. 

Teacher provides guidelines for 
learners to plan and conduct part 
of an investigation. Some choices 
are made by learners. 

Teacher provides the 
procedures and protocols 
for the students to conduct 
the investigation. 

No 
evidence 
observed. 

Teacher helps learners 
give priority to evidence 
which allows them to 
draw conclusions and/or 
develop and evaluate 
explanations that 
address scientifically 
oriented questions. 

Learners determine what 
constitutes evidence and 
develop procedures and 
protocols for gathering and 
analyzing relevant data (as 
appropriate). 

Teacher directs learners to 
collect certain data or only 
provides portion of needed 
data. Often provides 
protocols for data 
collection. 

Teacher provides data and asks 
learners to analyze. 

Teacher provides data and 
gives specific direction on 
how data is to be analyzed. 

No 
evidence 
observed. 

Learners formulate 
conclusions and/or 
explanations from 
evidence to address 
scientifically oriented 
questions. 

Learners are prompted to 
analyze evidence (often in the 
form of data) and formulate 
their own conclusions/ 
explanations. 

Teacher prompts learners 
to think about how 
analyzed evidence leads 
to conclusions/ 
explanations, but does not 
cite specific evidence. 

Teacher directs learners’ attention 
(often through questions) to 
specific pieces of analyzed 
evidence (often in the form of data) 
to draw conclusions and/or 
formulate explanations. 

Teacher directs learners’ 
attention (often through 
questions) to specific 
pieces of analyzed 
evidence (often in the form 
of data) to lead learners to 
predetermined correct 
conclusions/ explanations 
(verification). 

No 
evidence 
observed. 

Learners evaluate their 
conclusions and/or 
explanations in light of 
alternative conclusions/ 
explanations, particularly 
those reflecting scientific 
understanding. 

Learner is prompted to 
examine other resources and 
make connections and/or 
explanations independently. 

Teacher provides 
resources to relevant 
scientific knowledge that 
may help identify 
alternative conclusions 
and/or explanations. 
Teacher may or may not 
direct learners to examine 
these resources, however. 

Teacher does not provide 
resources to relevant scientific 
knowledge to help learners 
formulate alternative conclusions 
and/or explanations. Instead, the 
teacher identifies related scientific 
knowledge that could lead to such 
alternatives, or suggests possible 
connections to such alternatives. 

Teacher explicitly states 
specific connections to 
alternative conclusions 
and/or explanations, but 
does not provide resources. 

No 
evidence 
observed. 

Learners communicate 
and justify their 
proposed conclusions 
and/or explanations 

Learners specify content and 
layout to be used to 
communicate and justify their 
conclusions and explanations. 

Teacher talks about how 
to improve communication, 
but does not suggest 
content or layout. 

Teacher provides possible content 
to include and/or layout that might 
be used. 

Teacher specifies content 
and/or layout to be used. 

No 
evidence 
observed. 
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Appendix G:  Classroom teacher instruments descriptive statistics 

Comparison classroom 

There were 2815 teachers who completed the pre- and post-unit survey instruments.  
There were 9 teachers from Unleashed treatment classrooms, 9 teachers from Unleashed 
comparison classrooms, 6 teachers from CMAE treatment classrooms, and 5 teachers 
from CMAE comparison classrooms.  Because not all teachers answered all questions, 
these are the maximum numbers of teachers who could have responded to each question.  
Actual number of responses was lower for some questions. 

Table 0-56.  Which of the following concepts did you cover while teaching science during 
the Discover Nature Schools study (between the pre- and post-unit science assessment 
and survey)? (Check all that apply.)? (counts) 
 Unleashed 

comparison 
CMAE 
comparison 

Total 

Food chains or energy pyramids 4 2 6 
Adaptations of organisms 3 2 5 
Invasive species 1 0 1 
Point/nonpoint pollution 2 0 2 
Carrying capacity 0 0 0 
Ecosystem interactions 5 2 7 
Living vs. nonliving entities 6 1 7 
Conserving natural resources 3 3 6 
None of the above 3 2 5 
Total 9 5 14 

Table 0-57.  What other topics did you cover while teaching science during the Discover 
Nature Schools study (between the pre- and post-unit science assessment and survey)? 
Unleashed comparison 

• Cycles on Earth and in Space (The Weather Cycle, The Water Cycle, How the 
Earth Moves, Phases of the Moon) 

• electricity and properties of matter 
• Harmful and Helpful human activities on our environment.  I did cover 

conserving natural resources but in a different unit. 
• Landforms, Simple Machines 
• Matter and Energy, The Universe (moon and sun) 
• Planets, body systems 
• Vertabrates and non-vertabrates, Classifications (mammal, fish, bird, reptile, 

amphibian, herbivore, carnivore, omnivore, etc), dichotomas keys, 

                                                 
15 One teacher had students in both Nature Unleashed and CMAE treatment classrooms and completed 
both the Nature Unleashed and CMAE instruments. 
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CMAE comparison 
• classification of living things, vertebrates and invertebrates, vertebrate classes 
• Earth Science, Life Science (Human Body), Physical Science 
• Magnets/electricity, Technology, Landforms/water systems (natural resources), 

Rocks/Minerals 
• Simple machines 

Table 0-58.  About how often did you do each of the following this school year while you 
were …teaching science lessons during the Discover Nature Schools study (between the 
pre- and post-unit  science assessment and survey)/teaching lessons from Nature 
Unleashed/teaching lessons from Conserving Missouri’s Aquatic Ecosystems? (mean 
response; 1 = Never, 5 = All or almost all lessons) 
 Unleashed 

comparison 
Unleashed 
treatment 

CMAE 
comparison 

CMAE 
treatment 

Total 

Arranged seating to 
facilitate student 
discussion. 

4.3 4.1 4.2 4.0 4.2 

Used open-ended 
questions. 

4.3 4.4 4.6 4.2 4.4 

Required students to 
supply evidence to 
support their claims. 

3.8 4.1 4.0 4.2 4.0 

Encouraged students to 
explain concepts to one 
another. 

3.6 4.7 4.4 4.0 4.1 

Encouraged students to 
consider alternative 
explanations. 

3.2 4.0 4.0 4.0 3.8 

Table 0-59.  About how often did your students take part in each of the following 
activities this school year while you were…teaching science lessons during the Discover 
Nature Schools study (between the pre- and post-unit  science assessment and 
survey)/teaching lessons from Nature Unleashed/teaching lessons from Conserving 
Missouri’s Aquatic Ecosystems? (mean response; 1 = Never, 5 = All or almost all 
lessons) 
 Unleashed 

comparison 
Unleashed 
treatment 

CMAE 
comparison 

CMAE 
treatment 

Total 

Made formal 
presentations to the 
class. 

3.2 2.4 3.2 2.8 2.9 

Engaged in hands-on 
activities. 

3.8 4.4 4.2 4.2 4.1 
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 Unleashed 
comparison 

Unleashed 
treatment 

CMAE 
comparison 

CMAE 
treatment 

Total 

Designed or 
implemented their own 
investigation. 

2.3 3.0 3.2 2.5 2.7 

Worked on models or 
simulations. 

2.5 2.9 3.8 2.8 2.9 

Worked on extended 
investigations or 
projects (a week or 
more in duration). 

2.9 2.2 4.0 2.5 2.8 

Participated in 
fieldwork (collected 
data or recorded 
observations outside the 
classroom). 

2.4 3.9 2.8 3.5 3.2 

Wrote reflections in a 
notebook or journal. 

2.9 4.1 4.2 3.7 3.7 

Worked on portfolios. 1.8 1.7 3.4 1.8 2.0 
Participated in 
discussions with the 
teacher to understand 
activity content. 

4.1 4.4 4.8 4.2 4.3 

Worked in cooperative 
learning groups. 

4.2 4.4 5.0 4.0 4.4 

Shared ideas or solved 
problems with each 
other in small groups.  

3.9 4.3 4.8 4.2 4.2 

Went outside during at 
least part of a lesson. 

2.4 4.0 3.4 3.7 3.3 

Table 0-60.  Did your class go on any…off-site science field trips this school year during 
the Discover Nature Schools study (between the pre- and post-unit  science assessment 
and survey)/ off-site Discover Nature Schools field experiences this school year? (counts) 
 Unleashed 

comparison 
Unleashed 
treatment 

CMAE 
comparison 

CMAE 
treatment 

Total 

Yes 3 8 1 4 16 
No 6 1 4 1 12 
Total 9 9 5 5 28 

Table 0-61.  Counting this school year, how many years have you taught? (counts) 
 Unleashed 

comparison 
Unleashed 
treatment 

CMAE 
comparison 

CMAE 
treatment 

Total 

0 to 2 years 2 1 0 0 3 
3 to 5 years 1 4 0 0 5 
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6 to 10 years 2 0 1 0 3 
11 to 15 years 3 1 1 2 7 
16 to 20 years 0 2 0 2 4 
21 to 25 years 1 0 1 0 2 
26 or more years 0 1 2 1 4 
Total 9 9 5 5 28 

Table 0-62.  Did you teach in a self-contained classroom this school year (i.e., you were 
responsible for teaching several subjects to one class)? (counts) 
 Unleashed 

comparison 
Unleashed 
treatment 

CMAE 
comparison 

CMAE 
treatment 

Total 

Yes 6 8 2 3 19 
No 3 1 3 2 9 
Total 9 9 5 5 28 

Table 0-63.  Which subjects have you taught this school year? (Check all that apply.) 
(counts) 
 Unleashed 

comparison 
Unleashed 
treatment 

CMAE 
comparison 

CMAE 
treatment 

Total 

Life science 9 8 5 5 27 
Earth and space science 8 8 5 3 24 
Physical science 7 7 5 3 22 
Mathematics 9 6 2 3 20 
Reading/Language arts 7 9 2 1 19 
Social Studies 7 7 2 1 17 
Other 0 0 2 2 4 
Total 9 9 5 5 28 

Table 0-64.  Which subjects have you taught this school year? Other text (multiple 
responses in parentheses) 
CMAE comparison 

• Environmental Science 
• Religion and art 

CMAE treatment 
• Religion (2) 

Table 0-65.  Counting this school year, how many years have you taught science? 
(counts) 
 Unleashed 

comparison 
Unleashed 
treatment 

CMAE 
comparison 

CMAE 
treatment 

Total 

None 0 0 0 0 0 
1 to 2 years 2 2 1 0 5 
3 to 5 years 2 4 0 1 7 
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6 to 10 years 1 0 1 1 3 
11 to 15 years 3 0 1 1 5 
16 to 20 years 1 2 1 2 6 
21 to 25 years 0 1 1 0 2 
Total 9 9 5 5 28 

Table 0-66.  What is the highest academic degree you hold? (counts) 
 Unleashed 

comparison 
Unleashed 
treatment 

CMAE 
comparison 

CMAE 
treatment 

Total 

Associate's 
degree/vocational 
certification 

0 0 0 0 0 

Bachelor's degree 5 3 2 3 13 
Master's degree 3 6 3 2 14 
Doctorate, specialist, or 
professional degree 

1 0 0 0 1 

Total 9 9 5 5 28 

Table 0-67.  How many undergraduate courses have you completed in life, earth and 
space, or physical science? (counts) 
 Unleashed 

comparison 
Unleashed 
treatment 

CMAE 
comparison 

CMAE 
treatment 

Total 

None 0 0 0 0 0 
1 course 0 0 0 0 0 
2 courses 3 3 1 1 8 
3 courses 4 1 1 1 7 
4 courses 1 1 1 1 4 
5 or more courses 1 4 2 2 9 
Total 9 9 5 5 28 

Table 0-68.  How many graduate courses have you completed in life, earth and space, or 
physical science? (counts) 
 Unleashed 

comparison 
Unleashed 
treatment 

CMAE 
comparison 

CMAE 
treatment 

Total 

None 8 7 2 3 20 
1 course 0 0 1 1 2 
2 courses 0 0 1 0 1 
3 courses 0 2 0 1 3 
4 courses 0 0 0 0 0 
5 or more courses 1 0 1 0 2 
Total 9 9 5 5 28 

Table 0-69.  Many teachers feel better prepared to teach some subject areas than others.  
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How well prepared do you feel to teach each of the following subjects at the grade levels 
you teach, whether or not they are currently included in your curriculum? (Check one for 
each subject.) (mean response; 1 = Not adequately prepared, 4 = Very well prepared) 
 Unleashed 

comparison 
Unleashed 
treatment 

CMAE 
comparison 

CMAE 
treatment 

Total 

Life science 3.1 3.3 3.8 3.2 3.3 
Earth and space science 2.9 3.2 3.4 2.8 3.1 
Physical science 2.9 3.3 3.4 2.8 3.1 
Mathematics 3.4 3.2 3.0 3.6 3.3 
Reading/Language arts 3.1 3.6 3.0 2.3 3.1 
Social studies 2.7 3.2 3.6 2.8 3.0 

 Table 0-70.  How well prepared do you feel about doing each of the following? (Check 
one for each.) (mean response; 1 = Not adequately prepared, 4 = Very well prepared) 
 Unleashed 

comparison 
Unleashed 
treatment 

CMAE 
comparison 

CMAE 
treatment 

Total 

Teaching lessons from 
Nature Unleashed/ 
Conserving Missouri's 
Aquatic Ecosystems 

- 3.4 - 3.6 3.5 

Teaching lessons 
outdoors 

2.2 3.7 2.8 3.2 3.0 

Table 0-71.  How uncomfortable or comfortable do you feel about doing each of the 
following? (Check one for each.) (mean response; 1 = Very uncomfortable, 4 = Very 
comfortable) 
 Unleashed 

comparison 
Unleashed 
treatment 

CMAE 
comparison 

CMAE 
treatment 

Total 

Teaching lessons from 
Nature Unleashed/ 
Conserving Missouri's 
Aquatic Ecosystems 

- 4.0 - 2.8 3.6 
 

Teaching lessons 
outdoors 

3.1 3.9 3.4 2.8 3.4 

Table 0-72.  Are you male or female? (counts) 
 Unleashed 

comparison 
Unleashed 
treatment 

CMAE 
comparison 

CMAE 
treatment 

Total 

Male 2 0 0 0 2 
Female 7 9 5 5 26 
Total 9 9 5 5 28 
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Table 0-73.  Are Hispanic or Latino? (counts) 
 Unleashed 

comparison 
Unleashed 
treatment 

CMAE 
comparison 

CMAE 
treatment 

Total 

Hispanic or Latino 0 0 0 0 0 
Not Hispanic or Latino 9 9 5 5 28 
Total 9 9 5 5 28 

Table 0-74.  Which of the following best describes you? (Check one or more.) (counts) 
 Unleashed 

comparison 
Unleashed 
treatment 

CMAE 
comparison 

CMAE 
treatment 

Total 

American Indian or 
Alaska Native 

0 1 0 0 1 

Asian 0 0 0 0 0 
Black or African 
American 

0 0 0 0 0 

Native Hawaiian or 
Other Pacific Islander 

0 0 0 0 0 

White 9 9 5 5 28 
Total 9 9 5 5 28 

Table 0-75.  If you have any comments, please enter them here. 
Unleashed comparison 

• I have felt more comfortable teaching the subjects I teach until this year.  With all 
of the changes that have come, specifically in Math, I feel like I am starting over 
again.  I feel that way in science, too, just not to the same degree. 

Unleashed treatment 
• Guess I should mention that we took a 2nd extended outdoor field trip associated 

with NU and Journey of Stormwater.  It was a great chance to meld outdoor 
education/field work/ stream & watershed clean up with all the ecosystem work in 
NU.  Many of my stuents would be considered urban and most have limited 
experiences in the out of doors.  Just getting the kids off the computer and into 
nature is a huge plus of this program.  My team partner and I were so encourage 
by NU that we have planned an overnight utdoor education experience for our 
kids for next August.  We will have the same group of students as our school 
loops.  When they heard they were going to be going back to the "woods" in 
August, they were all very excited.  Thanks to MCD for providing ths unique 
program.  It is so critical to providing a well rounded science experience for our 
children. 

• I enjoy teaching the NU unit very much, and the students absolutely love the field 
experiences and the beautiful student guides. 

• The students enjoyed the lessons, we just couldn't fit them all in so I skipped 
around. 

CMAE comparison 
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• Enjoyed participating in this study! 
CMAE treatment 

• MDC is generous with their grant money and resources for schools.  This is 
definitely a plus for all students participating in one of their programs. 

• This Is my first year teaching out of the Discover Nature program.  It is a very 
well developed program I am just hesitant with the material because I don't know 
how to teach the activities.  I know with more instruction and more experience I 
can do a beter job at teaching these lessons. 

• This is the 6th year that I have taught the CMAE curriculum, and I have made 
adaptations each year to meet the needs of the students and to work around time 
constraints.  The field study fishing trip is an excellent experience for the kids.  
Each year the must write a report of the day covering each of the 3 stations.  It has 
been an overwhelming success and highlight of 6th grade. 
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Nature Unleashed 

There were 2816 teachers who completed the pre- and post-unit survey instruments.  
There were 9 teachers from Unleashed treatment classrooms, 9 teachers from Unleashed 
comparison classrooms, 6 teachers from CMAE treatment classrooms, and 5 teachers 
from CMAE comparison classrooms.  Because not all teachers answered all questions, 
these are the maximum numbers of teachers who could have responded to each question.  
Actual number of responses was lower for some questions. 

Table 0-76.  Please enter the date (MM/DD/YYYY) you started teaching Nature 
Unleashed/Conserving Missouri’s Aquatic Ecosystems for the school year. (multiple 
responses in parentheses) 
Unleashed treatment 

09/08/2014 
01/22/2015 
01/28/2015 
02/23/2015 
03/09/2015 
03/16/2015 
03/23/2015 
04/08/2015 
04/14/2015 

CMAE treatment 
01/28/2015 
03/02/2015 
03/05/2015 
03/31/2015 

Table 0-77.  Please enter the date (MM/DD/YYYY) you finished teaching Nature 
Unleashed/Conserving Missouri’s Aquatic Ecosystems for the school year. 
Unleashed treatment 

04/03/2015 
05/01/2015 
05/07/2015 
05/08/2015 
05/11/2015 

                                                 
16 One teacher had students in both Nature Unleashed and CMAE treatment classrooms and completed 
both the Nature Unleashed and CMAE instruments. 
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05/12/2015 
05/13/2015 (2) 
05/20/2015 

CMAE treatment 
02/08/2015 
03/13/2015 
04/30/2015 
05/11/2015 
05/12/2015 
05/19/2015 

Table 0-78.  About how many days this school year did you teach lessons from Nature 
Unleashed/Conserving Missouri’s Aquatic Ecosystems? (counts) 
 Unleashed 

treatment 
CMAE 
treatment 

Total 

Fewer than 5 days 0 0 0 
5 to 10 days 2 1 3 
11 to 20 days 2 2 4 
More than 20 days 5 3 8 
Total 9 6 15 

Table 0-79.  During which subjects did you teach lessons from Nature 
Unleashed/Conserving Missouri’s Aquatic Ecosystems this school year? (Check all that 
apply.) (counts) 
 Unleashed 

treatment 
CMAE 
treatment 

Total 

Life science 8 4 12 
Earth and space science 2 2 4 
Physical science 3 1 4 
Mathematics 1 0 1 
Reading/Language arts 6 0 6 
Social Studies 1 1 2 
Other 0 2 2 
Total 9 6 15 

Table 0-80.  During which subjects did you teach lessons from Nature 
Unleashed/Conserving Missouri’s Aquatic Ecosystems this school year? Other text 
CMAE treatment 

• 5-8 general science 
• Environmental Science 
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Table 0-81.  From which Nature Unleashed lessons did you teach one or more activities 
this school year? (Check all that apply.) (counts) 
 Unleashed treatment 
Lesson 1: It’s All Connected 9 
Lesson 2: It’s What’s Inside That Counts 8 
Lesson 3: Having What It Takes—To 
Survive! 

7 

Lesson 4: Chain of Foods 9 
Lesson 5: You Eat What?! 5 
Lesson 6: You Want Flies With That? 5 
Lesson 7: It All Makes Sense  2 
Lesson 8: Humans Are Organisms, Too 5 
Total 9 

Table 0-82.  Which activities did you teach from Lesson 1, It’s All Connected? (Check all 
that apply.) (counts) 
 Unleashed treatment 
Activity 1.1: Living or Non-living? 9 
Activity 1.2: Space—It’s a Basic Need, 
Too 

8 

Activity 1.3: Organism, Population, 
Community, Ecosystem? 

8 

Activity 1.4: Schoolyard Ecosystem 
Interactions 

7 

Activity 1.5: Making Connections 4 
Total 9 

Table 0-83.  For the activities from Lesson 1, It’s All Connected you taught, how closely 
did you follow the procedures in the Teacher Guide? (mean response; 1 = Never, 5 = All 
or almost all activities) 
 Unleashed treatment 
I followed the procedures outlined in the 
Teacher Guide with few or no 
modifications. 

4.1 

I used only some of the items from the 
procedures in the Teacher Guide. 

3.3 

I brought in supplemental activities or 
materials other than those in the Teacher 
Guide. 

2.3 

I made other changes to the procedures in 
the Teacher Guide 

1.9 



 

290 
 

  

Table 0-84.  Please describe any differences in the procedures outlined in the Teacher 
Guide and how you taught the activities from Lesson 1, It’s All Connected. 
Unleashed treatment 

• I condensed the lessons down into 2 days and didn't go as in depth because this 
part of the unit is more review for 5th grade of 4th grade GLE's. 

• I did not teach all lessons and I skipped around, however, the lessons I taught I 
went directly from the teachers guide. 

• I didn't complete the entire lesson as planned out. 
• I use information from from our classroom science books to help teach 

vocabulary that was missing from this series. This is the only area I think the 
program could use improvement. These terms are nitch, cell, and others that make 
up the base of living thngs. 

• I used a video clip to supplement the lessons on the basic needs of living things.  
The video clip was approximately 22 minutes in length and from a district 
provided resource for science and social studies curriculum. 

• I used my own hands-on procedures and materials, including showing live 
organisms.  I also created a Powerpoint presentation to assist with teaching and 
reviewing concepts. 

• The only deviation I did in procedure is to assess students' prior knowledge of the 
material covered in each particular lesson. If students showed a lot of knowledge, 
I shortened the activity/lesson. If they had little knowledge, I frontloaded the 
lesson rior to following the procedure. 

Table 0-85.  Did your students go outdoors during some or all of the activities from 
Lesson 1, It’s All Connected? (counts) 
 Unleashed treatment 
Yes 8 
No 1 
Total 9 

Table 0-86.  Which of the following best describes the student assessment you did at the 
end of Lesson 1, It’s All Connected? (counts) 
 Unleashed treatment 
I used the Chapter Assessment in the 
Teacher Guide. 

3 

I used an assessment that I wrote or got 
from somewhere other than the Teacher 
Guide. 

1 

I did not do an assessment at the end of the 
chapter. 

5 

Total 9 

Table 0-87.  Please write any comments or suggestions you may have about Lesson 1, It’s 
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All Connected. 
Unleashed treatment 

• I made a vocabulary quiz for the chapter. 
• I would like to see graphic organizers or pictures that complement each lesson in 

the Student Science Notebooks. 
• The activities were great to introduce the unit and set us on the right path 
• The only suggestion I have is to increase the vocabulary. I really enjoyed this 

chapter and the kids like getting outside and exploring their school yard. 

Table 0-88.  Which activities did you teach from Lesson 2, It’s What’s Inside That 
Counts? (Check all that apply.) (counts) 
 Unleashed treatment 
Activity 2.1: It’s What’s Inside That 
Counts (14) 

7 

Activity 2.2: There’s No Place Like Home 
(15) 

6 

Activity 2.3: What Are You Doing Here? 
(16) 

3 

Activity 2.4: Is There a Difference? (17) 3 
Activity 2.5: It’s For the Birds (18) 4 
Optional Activity 2.A: MDC video 
segments (19) 

1 

Total 8 

Table 0-89.  For the activities from Lesson 2, It’s What’s Inside That Counts you taught, 
how closely did you follow the procedures in the Teacher Guide? (mean response; 1 = 
Never, 5 = All or almost all activities) 
 Unleashed treatment 
I followed the procedures outlined in the 
Teacher Guide with few or no 
modifications. 

4.4 

I used only some of the items from the 
procedures in the Teacher Guide. 

3.1 

I brought in supplemental activities or 
materials other than those in the Teacher 
Guide. 

1.6 

I made other changes to the procedures in 
the Teacher Guide 

1.5 

Table 0-90.  Please describe any differences in the procedures outlined in the Teacher 
Guide and how you taught the activities from Lesson 2, It’s What’s Inside That Counts. 
Unleashed treatment 

• I did certain parts that pertained to our curriculum at that time. 
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• I did not teach all the lessons, but I did go by the teacher guide for the lessons I 
did teach. 

• I didn't go through the entire unit because I had to cover it in 1 day. 
• I had students build bird feeders in preparation for Activitiy 2.5 - It's For the 

Birds 
• I took more then one day for some of these activities. This allowed for the 

students to see more of a change in activities like what are you doing here. I also 
open the it's for the birds activity for research. 

Table 0-91.  Did your students go outdoors during some or all of the activities from 
Lesson 2, It’s What’s Inside That Counts? (counts) 
 Unleashed treatment 
Yes 7 
No 1 
Total 8 

Table 0-92.  Which of the following best describes the student assessment you did at the 
end of Lesson 2, It’s What’s Inside That Counts? (counts) 
 Unleashed treatment 
I used the Chapter Assessment in the 
Teacher Guide. 

3 

I used an assessment that I wrote or got 
from somewhere other than the Teacher 
Guide. 

0 

I did not do an assessment at the end of the 
chapter. 

5 

Total 8 

Table 0-93.  Please write any comments or suggestions you may have about Lesson 2, It’s 
What’s Inside That Counts. 
Unleashed treatment 

• I would break up Activity 2.1 into three separate activities that focus on each 
ecosystem at a time. 

• My DVD the was provided would not work in my PC. 
• We used the reading in the student book for looking at non-fiction text features.  

The children 

Table 0-94.  Which activities did you teach from Lesson 3, Having What It Takes—To 
Survive!? (Check all that apply.) (counts) 
 Unleashed treatment 
Activity 3.1: Where Do You Want to Eat, 
Bird? 

3 
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 Unleashed treatment 
Activity 3.2: Now You See Me. Now You 
Don’t 

5 

Activity 3.3: Finding the Right Place at the 
Right Time—Staying Comfortable When 
You Are Cold-blooded 

4 

Activity 3.4: Specialized Structure Game 5 
Optional Activity 3.A: MDC video 
segments 

2 

Optional Activity 3.B: Bird Migration—
Human Style 

1 

Optional Activity 3.C: Winter “Rap” 0 
Optional Activity 3.D: Leaves for Survival 0 
Activity 3.1: Where Do You Want to Eat, 
Bird? 

0 

Total 7 

Table 0-95.  For the activities from Lesson 3, Having What It Takes—To Survive! you 
taught, how closely did you follow the procedures in the Teacher Guide? (mean response; 
1 = Never, 5 = All or almost all activities) 
 Unleashed treatment 
I followed the procedures outlined in the 
Teacher Guide with few or no 
modifications. 

4.0 

I used only some of the items from the 
procedures in the Teacher Guide. 

3.7 

I brought in supplemental activities or 
materials other than those in the Teacher 
Guide. 

1.5 

I made other changes to the procedures in 
the Teacher Guide 

2.3 

Table 0-96.  Please describe any differences in the procedures outlined in the Teacher 
Guide and how you taught the activities from Lesson 3, Having What It Takes—To 
Survive!. 
Unleashed treatment 

• Due to inclement weather, I had to cut out the graphing of the types/kinds of birds 
visiting our feeders. Students were still able to observe them and I used a poster to 
help them identify each one. 

• Had to shorten and really dig the "must know" elements out of the unit to cover in 
1 day. 

• In this Chapter we reviewed survival through my Powerpoint, and through 
discussions and activites on field trip. 

• "The weather made it difficult to do the outside activities.  
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• We used MCD brocchures & pamphlets to explore specific adaptations for 
different animals" 

Table 0-97.  Did your students go outdoors during some or all of the activities from 
Lesson 3, Having What It Takes—To Survive!? (counts) 
 Unleashed treatment 
Yes 4 
No 3 
Total 7 

Table 0-98.  Which of the following best describes the student assessment you did at the 
end of Lesson 3, Having What It Takes—To Survive!? (counts) 
 Unleashed treatment 
I used the Chapter Assessment in the 
Teacher Guide. 

1 

I used an assessment that I wrote or got 
from somewhere other than the Teacher 
Guide. 

1 

I did not do an assessment at the end of the 
chapter. 

5 

Total 7 

Table 0-99.  Please write any comments or suggestions you may have about Lesson 3, 
Having What It Takes—To Survive! 
Unleashed treatment 

• I reviewed student notebooks from the field trip as a formative assessment. 
• I would suggest you look at the different bird lessons and try to pull them together 

and allow for a long term project. I use the activity provided and have the kids get 
into groups of three or four. Then they research each topic on three birds. We also 
wtch the bird feeder at a few different times each day to each for birds and note 
what activities they are doing along with how many are present. We even have 
more then one feeder so the kids can change what good is in each and see that 
change 

• I've been teaching NU for 5 years now and have never done the other activities 
for this chapter. It's too much. 

• The children selected a MO animal to research.  This unit was the kick off for 
their selection.  They had to have several ideas before selecting a specific one to 
research 

Table 0-100.  Which activities did you teach from Lesson 4, Chain of Foods? (Check all 
that apply.) (counts) 
 Unleashed treatment 
Activity 4.1: Basic Food Chain Paper Links 6 
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 Unleashed treatment 
Activity 4.2: Food Chains 8 
Activity 4.3: Schoolyard Ecosystem Food 
Chains 

3 

Optional Activity 4.A: MDC video 
segments 

2 

Optional Activity 4.B: Owl Pellet 
Dissection Practice 

1 

Optional Activity 4.C: Owl Pellets—The 
Real Deal 

2 

Optional Activity 4.D: Beaks, Seeds and 
Places to Eat 

1 

Total 9 

Table 0-101.  For the activities from Lesson 4, Chain of Foods you taught, how closely 
did you follow the procedures in the Teacher Guide? (mean response; 1 = Never, 5 = All 
or almost all activities) 
 Unleashed treatment 
I followed the procedures outlined in the 
Teacher Guide with few or no 
modifications. 

3.9 

I used only some of the items from the 
procedures in the Teacher Guide. 

2.4 

I brought in supplemental activities or 
materials other than those in the Teacher 
Guide. 

1.9 

I made other changes to the procedures in 
the Teacher Guide 

1.6 

Table 0-102.  Please describe any differences in the procedures outlined in the Teacher 
Guide and how you taught the activities from Lesson 4, Chain of Foods. 
Unleashed treatment 

• I brought in extra food chain vs food web activities. This includes combining food 
chains to make a food web. 

• I did not teach all the lessons, but I did go by the teacher guide for the lessons I 
did teach. 

• I didn't pre-teach the dissection, instead I spent a day teaching about owls and 
their habits so students would understand what the pellet was. I used my own 
dissection format and bone matching pages. 

• I used real organisms in my classroom to demonstrate a pond food chain. (sun-
algae-frog-ribbon snake); we also discussed forest, pond and prairie food chains 
during field trip. 

• Instead of using yarn to link our food chains together in Activity 4.2, we went out  
to the basketball court and linked together using chalk. 
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• We formed "teams" and I had the kids create arrows to make their own food 
chains uning the cards from the food chains activity.  They had to problem solve 
and use their NU student book to help them get the information.  We did not due 
the owl pellet activty---no $.  We vsited the KC zoo  at this time.l  The 
children/scientists selected 4 animals to observe.  They had to fill in a teacher 
created work sheet and note the habitat or ecosystem, what kind of consumer was 
the animal, what did it eat, what ate it....they found this information on the 
information plaques by the animals.  We had to wait unitl after this unit, so they 
would have all the background information to "research" the animals. 

Table 0-103.  Did your students go outdoors during some or all of the activities from 
Lesson 4, Chain of Foods? (counts) 
 Unleashed treatment 
Yes 7 
No 2 
Total 9 

Table 0-104.  Which of the following best describes the student assessment you did at the 
end of Lesson 4, Chain of Foods? (counts) 
 Unleashed treatment 
I used the Chapter Assessment in the 
Teacher Guide. 

2 

I used an assessment that I wrote or got 
from somewhere other than the Teacher 
Guide. 

2 

I did not do an assessment at the end of the 
chapter. 

5 

Total 9 

Table 0-105.  Please write any comments or suggestions you may have about Lesson 4, 
Chain of Foods. 
Unleashed treatment 

• assessment = the research paper from zoo 
• I used student notebooks as formative assessment. 
• I would encourage you to add in more food chain vs food web activites. I do like 

the activities included they are simply good into activities and not hard enough. 

Table 0-106.  Which activities did you teach from Lesson 5, You Eat What?!? (Check all 
that apply.) (counts) 
 Unleashed treatment 
Activity 5.1: Are There Any “Free” Pond 
Lunches? (23) 

3 
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 Unleashed treatment 
Activity 5.2: Are There Any “Free” Forest 
Lunches? (24) 

3 

Activity 5.3: Are There Any “Free” Prairie 
Lunches? (25) 

3 

Activity 5.4: Schoolyard Ecosystem 
Investigation (26) 

2 

Optional Activity 5.A: Animal Teeth—It’s 
All About the Food (27) 

0 

Optional Activity 5.B: Life on the Forest 
Floor (28) 

1 

Optional Activity 5.C: Worms in School 0 
Total 3 

Table 0-107.  For the activities from Lesson 5, You Eat What?! you taught, how closely 
did you follow the procedures in the Teacher Guide? (mean response; 1 = Never, 5 = All 
or almost all activities) 
 Unleashed treatment 
I followed the procedures outlined in the 
Teacher Guide with few or no 
modifications. 

3.2 

I used only some of the items from the 
procedures in the Teacher Guide. 

2.8 

I brought in supplemental activities or 
materials other than those in the Teacher 
Guide. 

1.5 

I made other changes to the procedures in 
the Teacher Guide 

1.5 

Table 0-108.  Please describe any differences in the procedures outlined in the Teacher 
Guide and how you taught the activities from Lesson 5, You Eat What?!. 
Unleashed treatment 

• Just skipped the last few and had to condense the lessons into 2 days. 
• We did not do the activities in this unit, but instead used the information in the 

student booklet for reading comprehension lessons 

Table 0-109.  Did your students go outdoors during some or all of the activities from 
Lesson 5, You Eat What?!? (counts) 
 Unleashed treatment 
Yes 3 
No 1 
Total 4 



 

298 
 

  

Table 0-110.  Which of the following best describes the student assessment you did at the 
end of Lesson 5, You Eat What?!? (counts) 
 Unleashed treatment 
I used the Chapter Assessment in the 
Teacher Guide. 

1 

I used an assessment that I wrote or got 
from somewhere other than the Teacher 
Guide. 

0 

I did not do an assessment at the end of the 
chapter. 

2 

Total 3 

Table 0-111.  Please write any comments or suggestions you may have about Lesson 5, 
You Eat What?! 
No responses. 

Table 0-112.  Which activities did you teach from Lesson 6, You Want Flies With That? 
(Check all that apply.) (counts) 
 Unleashed treatment 
Activity 6.1: Predators and Prey in the 
Food Chain (24) 

4 

Activity 6.2: Predators—They’re Part of 
the Picture (25) 

3 

Activity 6.3: Humans—At the Top (26) 2 
Optional Activity 6.A: Hike Through the 
Regulations 

0 

Total 4 

Table 0-113.  For the activities from Lesson 6, You Want Flies With That? you taught, 
how closely did you follow the procedures in the Teacher Guide? (mean response; 1 = 
Never, 5 = All or almost all activities) 
 Unleashed treatment 
I followed the procedures outlined in the 
Teacher Guide with few or no 
modifications. 

3.8 

I used only some of the items from the 
procedures in the Teacher Guide. 

3.8 

I brought in supplemental activities or 
materials other than those in the Teacher 
Guide. 

1.3 

I made other changes to the procedures in 
the Teacher Guide 

1.3 
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Table 0-114.  Please describe any differences in the procedures outlined in the Teacher 
Guide and how you taught the activities from Lesson 6, You Want Flies With That? 
Unleashed treatment 

• For this unit (and actually for several other units)  I created vocabulary practice 
lessons on Spelling City--a website for spelling and vocabulary instruction and 
practice--I used the tests from Spelling City as assessments for this unit and 
others. 

• I followed the lesson sequence more closely for this part, I just have to go faster 
than the suggested flow. 

Table 0-115.  Did your students go outdoors during some or all of the activities from 
Lesson 6, You Want Flies With That? (counts) 
 Unleashed treatment 
Yes 2 
No 3 
Total 5 

Table 0-116.  Which of the following best describes the student assessment you did at the 
end of Lesson 6, You Want Flies With That?? (counts) 
 Unleashed treatment 
I used the Chapter Assessment in the 
Teacher Guide. 

1 

I used an assessment that I wrote or got 
from somewhere other than the Teacher 
Guide. 

1 

I did not do an assessment at the end of the 
chapter. 

3 

Total 5 

Table 0-117.  Please write any comments or suggestions you may have about Lesson 6, 
You Want Flies With That? 
Unleashed treatment 

• During this unit, we continued to research our Missouri Animals.  We used 
websties aned printed material form MCD 

Table 0-118.  Which activities did you teach from Lesson 7, It All Makes Sense? (Check 
all that apply.) (counts) 
 Unleashed treatment 
Activity 7.1: What’s the Big Deal About 
Interaction? (20) 

1 

Activity 7.2: Bird Interaction—Survival! 
Survival! Survival! (21) 

1 

Activity 7.3: Human Interactions 1 
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 Unleashed treatment 
Total 1 

Table 0-119.  For the activities from Lesson 7, It All Makes Sense you taught, how closely 
did you follow the procedures in the Teacher Guide? (mean response; 1 = Never, 5 = All 
or almost all activities) 
 Unleashed treatment 
I followed the procedures outlined in the 
Teacher Guide with few or no 
modifications. 

3.0 

I used only some of the items from the 
procedures in the Teacher Guide. 

1.0 

I brought in supplemental activities or 
materials other than those in the Teacher 
Guide. 

1.0 

I made other changes to the procedures in 
the Teacher Guide 

1.0 

Table 0-120.  Please describe any differences in the procedures outlined in the Teacher 
Guide and how you taught the activities from Lesson 7, It All Makes Sense. 
Unleashed treatment 

• For this unit, we just read the material in the NU student book.  We supplemented 
with material from our science book. 

Table 0-121.  Did your students go outdoors during some or all of the activities from 
Lesson 7, It All Makes Sense? (counts) 
 Unleashed treatment 
Yes 1 
No 1 
Total 2 

Table 0-122.  Which of the following best describes the student assessment you did at the 
end of Lesson 7, It All Makes Sense? (counts) 
 Unleashed treatment 
I used the Chapter Assessment in the 
Teacher Guide. 

0 

I used an assessment that I wrote or got 
from somewhere other than the Teacher 
Guide. 

0 

I did not do an assessment at the end of the 
chapter. 

2 

Total 2 
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Table 0-123.  Please write any comments or suggestions you may have about Lesson 7, It 
All Makes Sense. 
No responses. 

Table 0-124.  Which activities did you teach from Lesson 8, Humans Are Organisms, 
Too? (Check all that apply.) (counts) 
 Unleashed treatment 
Activity 8.1: Humans Interactions 
Continued 

4 

Optional Activity 8.A: Can They Live 
Here? 

0 

Optional Activity 8.B: Interactive Web 1 
Optional Activity 8.C: MDC video 
segments 

2 

Optional Activity 8.D: What Is Going On 
in Your Neighborhood? 

0 

Optional Activity 8.E: Conservation 
Programs 

1 

Total 4 
 

Table 0-125.  For the activities from Lesson 8, Humans Are Organisms, Too you taught, 
how closely did you follow the procedures in the Teacher Guide? (mean response; 1 = 
Never, 5 = All or almost all activities) 
 Unleashed treatment 
I followed the procedures outlined in the 
Teacher Guide with few or no 
modifications. 

3.6 

I used only some of the items from the 
procedures in the Teacher Guide. 

1.8 

I brought in supplemental activities or 
materials other than those in the Teacher 
Guide. 

1.8 

I made other changes to the procedures in 
the Teacher Guide 

2.0 

Table 0-126.  Please describe any differences in the procedures outlined in the Teacher 
Guide and how you taught the activities from Lesson 8, Humans Are Organisms, Too. 
Unleashed treatment 

• I did not make changes to the lessons included. We did take time to talk about 
polution and how we can help. We took many walks around our community 
cleaning and seeing how we can help. 

• I did not teach all the lessons, but I did go by the teacher guide for the lessons I 
did teach. 
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• I had to skip lesson 8, there wasn't enough time. We discussed human interactions 
in a different format. 

• I used my contact with the KCMO water department and  had a presentation made 
to my students on the Journey of Stormwater.  The materials in this unit 
dovetailed nicely with the last units in NU. We watched several videos from 
United Streaming to review te different ecosytems and how people impact the 
environment.  We learned about point a& non-point pollution.  About this time 
we went to Burr Oak Nature Center for our ecosystem research. 

Table 0-127.  Did your students go outdoors during some or all of the activities from 
Lesson 8, Humans Are Organisms, Too? (counts) 
 Unleashed treatment 
Yes 4 
No 1 
Total 5 

Table 0-128.  Which of the following best describes the student assessment you did at the 
end of Lesson 8, Humans Are Organisms, Too? (counts) 
 Unleashed treatment 
I used the Chapter Assessment in the 
Teacher Guide. 

0 

I used an assessment that I wrote or got 
from somewhere other than the Teacher 
Guide. 

1 

I did not do an assessment at the end of the 
chapter. 

4 

Total 5 

Table 0-129.  Please write any comments or suggestions you may have about Lesson 8, 
Humans Are Organisms, Too. 
No responses. 

Table 0-130.  Which of the following are reasons you did NOT teach activities from 
Lesson 1, It’s All Connected? (Check all that apply.) 
No responses. 

Table 0-131.  Which of the following are reasons you did NOT teach activities from 
Lesson 2, It’s What’s Inside That Counts? (Check all that apply.) (counts) 
 Unleashed treatment 
The chapter is not aligned with my district's 
content standards. 

0 
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 Unleashed treatment 
The activities in the chapter do not do a 
good job of teaching the content. 

0 

I do not have enough instructional time 
within the school year for this chapter. 

0 

My students have already mastered the 
content of the chapter. 

0 

I do not have the content knowledge to 
teach the chapter. 

0 

I do not feel comfortable teaching this 
chapter. 

0 

Other 1 
Total 1 

Table 0-132.  Which of the following are reasons you did NOT teach activities from 
Lesson 2, It’s What’s Inside That Counts? Other text 
Unleashed treatment 

• I incorporated this information into other lessons and review 

Table 0-133.  Which of the following are reasons you did NOT teach activities from 
Lesson 3, Having What It Takes—To Survive!? (Check all that apply.) (counts) 
 Unleashed treatment 
The chapter is not aligned with my district's 
content standards. 

1 

The activities in the chapter do not do a 
good job of teaching the content. 

0 

I do not have enough instructional time 
within the school year for this chapter. 

1 

My students have already mastered the 
content of the chapter. 

0 

I do not have the content knowledge to 
teach the chapter. 

0 

I do not feel comfortable teaching this 
chapter. 

0 

Other 0 
Total 2 

Table 0-134.  Which of the following are reasons you did NOT teach activities from 
Lesson 4, Chain of Foods? (Check all that apply.) 
No responses. 
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Table 0-135.  Which of the following are reasons you did NOT teach activities from 
Lesson 5, You Eat What?!? (Check all that apply.) (counts) 
 Unleashed treatment 
The chapter is not aligned with my district's 
content standards. 

0 

The activities in the chapter do not do a 
good job of teaching the content. 

0 

I do not have enough instructional time 
within the school year for this chapter. 

2 

My students have already mastered the 
content of the chapter. 

1 

I do not have the content knowledge to 
teach the chapter. 

0 

I do not feel comfortable teaching this 
chapter. 

0 

Other 1 
Total 4 

Table 0-136.  Which of the following are reasons you did NOT teach activities from 
Lesson 5, You Eat What?!? Other text 
Unleashed treatment 

• I incorporated this information into other lessons and review 

Table 0-137.  Which of the following are reasons you did NOT teach activities from 
Lesson 6, You Want Flies With That? (Check all that apply.) (counts) 
 Unleashed 

treatment 
The chapter is not aligned with my district's content standards. 1 
The activities in the chapter do not do a good job of teaching the 
content. 

0 

I do not have enough instructional time within the school year for 
this chapter. 

2 

My students have already mastered the content of the chapter. 0 
I do not have the content knowledge to teach the chapter. 0 
I do not feel comfortable teaching this chapter. 0 
Other 1 
Total 4 

Table 0-138.  Which of the following are reasons you did NOT teach activities from 
Lesson 6, You Want Flies With That? Other text 
Unleashed treatment 

• I incorporated this information into other lessons, field trip activities and review 



 

305 
 

  

Table 0-139.  Which of the following are reasons you did NOT teach activities from 
Lesson 7, It All Makes Sense? (Check all that apply.) (counts) 
 Unleashed treatment 
The chapter is not aligned with my district's 
content standards. 

1 

The activities in the chapter do not do a 
good job of teaching the content. 

0 

I do not have enough instructional time 
within the school year for this chapter. 

5 

My students have already mastered the 
content of the chapter. 

1 

I do not have the content knowledge to 
teach the chapter. 

0 

I do not feel comfortable teaching this 
chapter. 

0 

Other 1 
Total 7 

Table 0-140.  Which of the following are reasons you did NOT teach activities from 
Lesson 7, It All Makes Sense? Other text 
Unleashed treatment 

• I incorporated this information into other lessons and review 

Table 0-141.  Which of the following are reasons you did NOT teach activities from 
Lesson 8, Humans Are Organisms, Too? (Check all that apply.) (counts) 
 Unleashed treatment 
The chapter is not aligned with my district's 
content standards. 

0 

The activities in the chapter do not do a 
good job of teaching the content. 

0 

I do not have enough instructional time 
within the school year for this chapter. 

3 

My students have already mastered the 
content of the chapter. 

1 

I do not have the content knowledge to 
teach the chapter. 

0 

I do not feel comfortable teaching this 
chapter. 

0 

Other 1 
Total 4 

Table 0-142.  Which of the following are reasons you did NOT teach activities from 
Lesson 8, Humans Are Organisms, Too? Other text 
Unleashed treatment 
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• I touched on this in my Powerpoint presentation 
 

Table 0-143.  Did you incorporate material from the Nature Unleashed/Conserving 
Missouri’s Aquatic Ecosystems unit into Discover Nature Schools field experiences with 
your class this school year? (counts) 
 Unleashed 

treatment 
CMAE 
treatment 

Total 

Yes 8 4 12 
No 0 0 0 
Total 8 4 12 

Table 0-144.  Have you ever received a Missouri Department of Conservation grant for 
your classroom for Discover Nature Schools field experiences or instructional or outdoor 
classroom materials? (counts) 
 Unleashed 

treatment 
CMAE 
treatment 

Total 

Yes 8 5 13 
No 1 0 1 
Total 9 5 14 

Table 0-145.  Have you received training on using the Discover Nature Schools 
curriculum by someone from the Missouri Department of Conservation? (counts) 
 Unleashed 

treatment 
CMAE 
treatment 

Total 

Yes 9 4 13 
No 0 1 1 
Total 9 5 14 

Table 0-146.  Counting this school year, how many years have you taught lessons from 
the Discover Nature Schools curriculum? (counts) 
 Unleashed 

treatment 
CMAE 
treatment 

Total 

1 year 1 1 2 
2 to 3 years 6 0 6 
4 to 5 years 1 1 2 
6 or more years 1 3 4 
Total 9 5 14 
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Conserving Missouri’s Aquatic Ecosystems 

There were 2817 teachers who completed the pre- and post-unit survey instruments.  
There were 9 teachers from Unleashed treatment classrooms, 9 teachers from Unleashed 
comparison classrooms, 6 teachers from CMAE treatment classrooms, and 5 teachers 
from CMAE comparison classrooms.  Because not all teachers answered all questions, 
these are the maximum numbers of teachers who could have responded to each question.  
Actual number of responses was lower for some questions. 

Table 0-147.  From which Conserving Missouri’s Aquatic Ecosystems chapters did you 
teach one or more activities this school year? (Check all that apply.) (Check all that 
apply.) (counts) 
 CMAE treatment 
Chapter 1: Water Is Life 6 
Chapter 2: The Ultimate Recyclable 5 
Chapter 3: What’s Your Watershed 
Address? 

6 

Chapter 4: Living in the Water 4 
Chapter 5: From Sun to Sunfish 3 
Chapter 6: Missouri’s Aquatic Ecosystems 5 
Chapter 7: Rivers and Streams 3 
Chapter 8: Lakes and Ponds 3 
Chapter 9: Swamps and Marshes 4 
Chapter 10: Fishing for Answers 3 
Total 6 

Table 0-148.  Which activities did you teach from Chapter 1, Water Is Life? (Check all 
that apply.) (counts) 
 CMAE treatment 
Activity 1.1: Exploration of Students’ 
Current Understanding of Water 

3 

Activity 1.2: Teacher Demonstration of 
Water Distribution and Scarcity 

5 

Activity 1.3: Teacher Demonstration of 
Properties of Water 

6 

Activity 1.4: Student Investigation of 
Surface Tension 

5 

Activity 1.5: Student Investigation of 
Water Consumption 

4 

Activity 1.6: Student Reading and Research 2 

                                                 
17 One teacher had students in both Nature Unleashed and CMAE treatment classrooms and completed 
both the Nature Unleashed and CMAE instruments. 
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 CMAE treatment 
Activity 1.7: Student Investigation of 
Water Quality 

4 

Activity 1.8: Student Investigation of 
Water Quality 

2 

Total 6 

Table 0-149.  For the activities from Chapter 1, Water Is Life you taught, how closely did 
you follow the procedures in the Teacher Guide? (mean response; 1 = Never, 5 = All or 
almost all activities) 
 CMAE treatment 
I followed the procedures outlined in the 
Teacher Guide with few or no 
modifications. 

3.8 

I used only some of the items from the 
procedures in the Teacher Guide. 

3.5 

I brought in supplemental activities or 
materials other than those in the Teacher 
Guide. 

3.2 

I made other changes to the procedures in 
the Teacher Guide 

3.0 

Table 0-150.  Please describe any differences in the procedures outlined in the Teacher 
Guide and how you taught the activities from Chapter 1, Water Is Life. 
CMAE treatment 

• For lesson 1.3 I did a water properties lab which included the penny drop, floating 
a paper clip, moving water on a string, and moving water along a trail. 

• I did not show all video selections.  I only did some of the activities. 
• I did not teach all the lessons, but I did go by the teacher guide for the lessons I 

did teach. 
• I made a water use chart that included flushing a toilet, brushing teeth with water 

running or not running, taking a shower--minutes, bath, eating one meal--we also 
added bottled water count--and talked about where this water comes from and 
how it is not ny different from tap water. We added up each students' water use 
and compared this to others' water use from developing countries. It was an eye 
opening experience for them. We also took the assessment and after spending 
time reading and pointing out imprtant vocabulary in the text. We also did water 
chemistry investigations with our new water quality testing kits. These kits were 
used on samples my students brought in: old pool water, pond and ditch water, 
etc. They measured temperature, color, odor, ph dissolved oxygen, and nitrates. 
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Table 0-151.  Did your students go outdoors during some or all of the activities from 
Chapter 1, Water Is Life? (counts) 
 CMAE treatment 
Yes 4 
No 2 
Total 6 

Table 0-152.  Which of the following best describes the student assessment you did at the 
end of Chapter 1, Water Is Life? (counts) 
 CMAE treatment 
I used the Chapter Assessment in the 
Teacher Guide. 

3 

I used an assessment that I wrote or got 
from somewhere other than the Teacher 
Guide. 

0 

I did not do an assessment at the end of the 
chapter. 

3 

Total 6 

Table 0-153.  Please write any comments or suggestions you may have about Chapter 1, 
Water Is Life. 
CMAE treatment 

• I slowed the students to use their homework answers on the assessments. 
• I think it is a good introduction to the unit. I appreciate the illustration about the 

water that is actually available for human use. 

Table 0-154.  Which activities did you teach from Chapter 2, The Ultimate Recyclable? 
(Check all that apply.) (counts) 
 CMAE treatment 
Activity 2.1: Exploration of Students’ 
Current Understanding of the Water Cycle 

3 

Activity 2.2: Teacher Demonstration of 
Water Runoff and Infiltration 

4 

Activity 2.3: Student Investigation of 
Weather and Climate 

1 

Activity 2.4: Student Reading and Research 3 
Activity 2.5: Student Investigation of Tap 
Water and Wastewater 

3 

Activity 2.6: Student Investigation of 
Weather 

2 

Total 5 

Table 0-155.  For the activities from Chapter 2, The Ultimate Recyclable you taught, how 
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closely did you follow the procedures in the Teacher Guide? (mean response; 1 = Never, 
5 = All or almost all activities) 
 CMAE treatment 
I followed the procedures outlined in the 
Teacher Guide with few or no 
modifications. 

3.4 

I used only some of the items from the 
procedures in the Teacher Guide. 

3.6 

I brought in supplemental activities or 
materials other than those in the Teacher 
Guide. 

2.8 

I made other changes to the procedures in 
the Teacher Guide 

2.8 

Table 0-156.  Please describe any differences in the procedures outlined in the Teacher 
Guide and how you taught the activities from Chapter 2, The Ultimate Recyclable. 
CMAE treatment 

• Activity 2.2:  We went outside during a rainy period and observed to different 
areas of ground.  One with bare soil and one with grass.  The students made 
predictions before we went out and then made observations during our outing.  
Activity 2.5:  We visied our Sewer Treatment plant and took notes and made 
observations. 

• I supplemented information about the weather and climate with our own science 
series and used posters that I already had to show the water cycle, too. 

• Sometimes I combined lessons or did them out of order 
• Students did an activity from Project WET called A Grave Mistake, looking for 

the source of arsenic contamination in a community.  I found an article in a 
Current Science magazine from 2010 entitled "Muddy Waters" which described 
an Iowa farmers farming pactices including no-till farming to reduce run-off and 
keeping his cattle indoors to prevent nitrogen pollution.  Since this was a 
vocabulary heavy lesson, students chose a vocabulary word and researched it in 
the USGS website.  They described the word o a notecard, then it was posted on a 
bulletin board display of the watere cycle. 

Table 0-157.  Did your students go outdoors during some or all of the activities from 
Chapter 2, The Ultimate Recyclable? (counts) 
 CMAE treatment 
Yes 2 
No 3 
Total 5 

Table 0-158.  Which of the following best describes the student assessment you did at the 
end of Chapter 2, The Ultimate Recyclable? (counts) 
 CMAE treatment 
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 CMAE treatment 
I used the Chapter Assessment in the 
Teacher Guide. 

3 

I used an assessment that I wrote or got 
from somewhere other than the Teacher 
Guide. 

1 

I did not do an assessment at the end of the 
chapter. 

1 

Total 5 

Table 0-159.  Please write any comments or suggestions you may have about Chapter 2, 
The Ultimate Recyclable. 
CMAE treatment 

• I did activity 2.3 the first time I taught the lesson, but I decided not to do it in 
subsequent years.  It was too large of a topic to really get into in the time that I 
had to teach the program. 

• I think it is a good way to help students understand the differences between 
climate and weather. 

• Students able to use notes taken on assessments 

Table 0-160.  Which activities did you teach from Chapter 3, What’s Your Watershed 
Address? (Check all that apply.) (counts) 
 CMAE treatment 
Activity 3.1: Exploration of Students’ 
Current Understanding of the Watershed 
Concept 

2 

Activity 3.2: Student Investigation of 
Watershed Concept 

4 

Activity 3.3: Student Investigation of Land 
Use and Pollution within a Watershed 

5 

Activity 3.4: Teacher Demonstration of 
Missouri Watersheds and Physiographic 
Regions 

4 

Activity 3.5: Student Reading and Research 4 
Activity 3.6: Student Investigation of 
Watershed Mapping 

1 

Activity 3.7: Student Investigation of 
Watershed and Land Use Conditions 

1 

Total 6 

Table 0-161.  For the activities from Chapter 3, What’s Your Watershed Address you 
taught, how closely did you follow the procedures in the Teacher Guide? (mean response; 
1 = Never, 5 = All or almost all activities) 
 CMAE treatment 
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 CMAE treatment 
I followed the procedures outlined in the 
Teacher Guide with few or no 
modifications. 

3.5 

I used only some of the items from the 
procedures in the Teacher Guide. 

3.3 

I brought in supplemental activities or 
materials other than those in the Teacher 
Guide. 

2.5 

I made other changes to the procedures in 
the Teacher Guide 

2.5 

Table 0-162.  Please describe any differences in the procedures outlined in the Teacher 
Guide and how you taught the activities from Chapter 3, What’s Your Watershed 
Address. 
CMAE treatment 

• Activity 3.2:  We viewed a "Watershed" video and mapped the watershed of our 
school.  Activity 3.3:  Used Science Seekers lab activity that demonstrated runoff, 
percolation, pollution, etc.... and its affect on surface and groundwater 

• I did not teach all the lessons, but I did go by the teacher guide for the lessons I 
did teach. 

• I placed watershed on SmartBoard and we discussed the information as a class. 
• Since my students live in all around the Kansas City area, they do not all have the 

same watershed address.  Each student used the marc.org website and interactive 
map to determine his/her own address, then answered questions which I assigned 
to them. 

Table 0-163.  Did your students go outdoors during some or all of the activities from 
Chapter 3, What’s Your Watershed Address? (counts) 
 CMAE treatment 
Yes 4 
No 2 
Total 6 

Table 0-164.  Which of the following best describes the student assessment you did at the 
end of Chapter 3, What’s Your Watershed Address? (counts) 
 CMAE treatment 
I used the Chapter Assessment in the 
Teacher Guide. 

3 

I used an assessment that I wrote or got 
from somewhere other than the Teacher 
Guide. 

0 

I did not do an assessment at the end of the 
chapter. 

3 
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 CMAE treatment 
Total 6 

Table 0-165.  Please write any comments or suggestions you may have about Chapter 3, 
What’s Your Watershed Address. 
CMAE treatment 

• It was a good way to demonstrate where not only sediments go but also trash that 
is thrown out along roadsides. I like the county maps to help students identify 
where our local counties lay in the state. 

• On this assessment, and most of the others, I only used the multiple choice 
questions. 

• Students used homework answers to help on test 

Table 0-166.  Which activities did you teach from Chapter 4, Living in the Water? (Check 
all that apply.) (counts) 
 CMAE treatment 
Activity 4.1: Exploration of Students’ 
Current Understanding of Species 
Adaptations 

3 

Activity 4.2: Video Introduction of 
Missouri Fishes 

4 

Activity 4.3: Student Reading and Research 4 
Activity 4.4: Student Investigation of 
Missouri Fishes 

3 

Activity 4.5: Student Investigation of 
Missouri Aquatic Animals 

3 

Activity 4.6: Student Investigation of Fish 
Sampling  

2 

Total 4 

Table 0-167.  For the activities from Chapter 4, Living in the Water you taught, how 
closely did you follow the procedures in the Teacher Guide? (mean response; 1 = Never, 
5 = All or almost all activities) 
 CMAE treatment 
I followed the procedures outlined in the 
Teacher Guide with few or no 
modifications. 

3.3 

I used only some of the items from the 
procedures in the Teacher Guide. 

3.0 

I brought in supplemental activities or 
materials other than those in the Teacher 
Guide. 

2.3 

I made other changes to the procedures in 
the Teacher Guide 

2.0 



 

314 
 

  

Table 0-168.  Please describe any differences in the procedures outlined in the Teacher 
Guide and how you taught the activities from Chapter 4, Living in the Water. 
CMAE treatment 

• For lesson 4.4 I had the students look for at least one fish from each of the 7 
categories listed in the front of the Missouri Fishes book.  For lesson 4.5, students 
chose an aquatic species other than a fish and wrote a first-person narrative of 
their spcies describing a list of characteristics which I gave them. 

• The students researched and created a brochure on a Missouri fish, snake. Frog/ 
toad, or crayfish and created a food chain, along with details and facts. 

Table 0-169.  Did your students go outdoors during some or all of the activities from 
Chapter 4, Living in the Water? (counts) 
 CMAE treatment 
Yes 2 
No 1 
Total 3 

Table 0-170.  Which of the following best describes the student assessment you did at the 
end of Chapter 4, Living in the Water? (counts) 
 CMAE treatment 
I used the Chapter Assessment in the 
Teacher Guide. 

1 

I used an assessment that I wrote or got 
from somewhere other than the Teacher 
Guide. 

1 

I did not do an assessment at the end of the 
chapter. 

2 

Total 4 

Table 0-171.  Please write any comments or suggestions you may have about Chapter 4, 
Living in the Water. 
CMAE treatment 

• my class loved the DVD 
• Spent a a great deal of time on this lesson more research and hands on activities 

Table 0-172.  Which activities did you teach from Chapter 5, From Sun to Sunfish? 
(Check all that apply.) (counts) 
 CMAE treatment 
Activity 5.1: Exploration of Students’ 
Current Understanding of the Interactions 
of Populations within Communities 

2 
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 CMAE treatment 
Activity 5.2: Student Simulation of 
Competition within a Community 

2 

Activity 5.3: Student Reading and Research 2 
Activity 5.4: Video Introduction of Habitat, 
Niche, Competition and Non-native 
Species 

3 

Activity 5.5: Student Reading and Research 2 
Activity 5.6: Video Reinforcement of 
Habitat, Niche, Competition and Non-
native Species 

3 

Activity 5.7: Student Simulation of Food 
Webs within an Aquatic Community 

2 

Activity 5.8: Student Investigation of 
Missouri Aquatic Animals 

2 

Total 3 

Table 0-173.  For the activities from Chapter 5, From Sun to Sunfish you taught, how 
closely did you follow the procedures in the Teacher Guide? (mean response; 1 = Never, 
5 = All or almost all activities) 
 CMAE treatment 
I followed the procedures outlined in the 
Teacher Guide with few or no 
modifications. 

3.7 

I used only some of the items from the 
procedures in the Teacher Guide. 

2.3 

I brought in supplemental activities or 
materials other than those in the Teacher 
Guide. 

2.3 

I made other changes to the procedures in 
the Teacher Guide 

1.7 

Table 0-174.  Please describe any differences in the procedures outlined in the Teacher 
Guide and how you taught the activities from Chapter 5, From Sun to Sunfish. 
CMAE treatment 

• Since this was a heavy vocabulary unit, I made an I Have, Who Has game for 
practice.  I also added additional work on food webs and chains which I found on 
the internet 

• We went fishing .  I also brought in several fish I had caught and dissected for the 
students.  Also introduced backyard bass 

Table 0-175.  Did your students go outdoors during some or all of the activities from 
Chapter 5, From Sun to Sunfish? (counts) 
 CMAE treatment 
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 CMAE treatment 
Yes 1 
No 2 
Total 3 

Table 0-176.  Which of the following best describes the student assessment you did at the 
end of Chapter 5, From Sun to Sunfish? (counts) 
 CMAE treatment 
I used the Chapter Assessment in the 
Teacher Guide. 

2 

I used an assessment that I wrote or got 
from somewhere other than the Teacher 
Guide. 

1 

I did not do an assessment at the end of the 
chapter. 

0 

Total 3 

Table 0-177.  Please write any comments or suggestions you may have about Chapter 5, 
From Sun to Sunfish. 
CMAE treatment 
Backyard bass and fishing at roaring river for trout and later valley water mill for micro 
invertebrates and watershed quality 
I wrote a vocabulary quiz to use instead of the chapter assessment.  I tried the simulation 
for 5.7. but it didn't work well. 
My students loved the DVD, but the video seems a bit dated--fashion, hair cuts, 
information 

Table 0-178.  Which activities did you teach from Chapter 6, Missouri’s Aquatic 
Ecosystems? (Check all that apply.) (counts) 
 CMAE treatment 
Activity 6.1: Exploration of Students’ 
Current Understanding of Missouri’s 
Aquatic Ecosystems 

3 

Activity 6.2: Video Exploration of Invasive 
Species in Missouri’s Aquatic Ecosystems 

3 

Activity 6.3: Video Exploration of 
Endangered Species in Missouri’s Aquatic 
Ecosystems 

3 

Activity 6.4: Student Reading and Research 3 
Activity 6.5: Student Investigation of 
Conserving Aquatic Ecosystems 

2 

Activity 6.6: Video Exploration of 
Sampling 

3 
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 CMAE treatment 
Activity 6.7: Student Investigation of 
Sampling 

1 

Activity 6.8: Student Investigation of Plant 
Sampling 

1 

Total 5 

Table 0-179.  For the activities from Chapter 6, Missouri’s Aquatic Ecosystems you 
taught, how closely did you follow the procedures in the Teacher Guide? (mean response; 
1 = Never, 5 = All or almost all activities) 
 CMAE treatment 
I followed the procedures outlined in the 
Teacher Guide with few or no 
modifications. 

3.8 

I used only some of the items from the 
procedures in the Teacher Guide. 

2.4 

I brought in supplemental activities or 
materials other than those in the Teacher 
Guide. 

2.2 

I made other changes to the procedures in 
the Teacher Guide 

2.2 

Table 0-180.  Please describe any differences in the procedures outlined in the Teacher 
Guide and how you taught the activities from Chapter 6, Missouri’s Aquatic Ecosystems. 
CMAE treatment 

• Activity 6.6:  Conducted a macro-invertebrate collection in Stinson Creek for 
Stream Team 3028 Included an activity called "Fishing for the Future" that brings 
insight into the sustainability issues of aquatic organisms and ecosystems 

• I did not teach all the lessons, but I did go by the teacher guide for the lessons I 
did teach. 

• I made video guides for each of the videos in this chapter.  The kids really like all 
the video clips in the curriculum, 

Table 0-181.  Did your students go outdoors during some or all of the activities from 
Chapter 6, Missouri’s Aquatic Ecosystems? (counts) 
 CMAE treatment 
Yes 4 
No 1 
Total 5 

Table 0-182.  Which of the following best describes the student assessment you did at the 
end of Chapter 6, Missouri’s Aquatic Ecosystems? (counts) 
 CMAE treatment 
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 CMAE treatment 
I used the Chapter Assessment in the 
Teacher Guide. 

3 

I used an assessment that I wrote or got 
from somewhere other than the Teacher 
Guide. 

1 

I did not do an assessment at the end of the 
chapter. 

1 

Total 5 

Table 0-183.  Please write any comments or suggestions you may have about Chapter 6, 
Missouri’s Aquatic Ecosystems. 
CMAE treatment 

• the posters are very helpful 

Table 0-184.  Which activities did you teach from Chapter 7, Rivers and Streams? (Check 
all that apply.) (counts) 
 CMAE treatment 
Activity 7.1: Exploration of Students’ 
Current Understanding of Missouri’s River 
and Stream Ecosystems 

1 

Activity 7.2: Video Exploration of 
Missouri’s River and Stream Ecosystems 

3 

Activity 7.3: Student Reading and Research 3 
Activity 7.4: Student Investigation of 
Stream Anatomy and River and Stream 
Food Webs 

3 

Activity 7.5: Video Instruction for 
Invertebrate Sampling 

3 

Activity 7.6: Student Investigation of 
Invertebrate Identification 

3 

Total 3 

Table 0-185.  For the activities from Chapter 7, Rivers and Streams you taught, how 
closely did you follow the procedures in the Teacher Guide? (mean response; 1 = Never, 
5 = All or almost all activities) 
 CMAE treatment 
I followed the procedures outlined in the 
Teacher Guide with few or no 
modifications. 

3.7 

I used only some of the items from the 
procedures in the Teacher Guide. 

2.3 
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 CMAE treatment 
I brought in supplemental activities or 
materials other than those in the Teacher 
Guide. 

3.0 

I made other changes to the procedures in 
the Teacher Guide 

3.0 

Table 0-186.  Please describe any differences in the procedures outlined in the Teacher 
Guide and how you taught the activities from Chapter 7, Rivers and Streams. 
CMAE treatment 

• I used the macroinvertebrate maze the first time I taught this lesson, but found 
that it was too diffficult for the students to identify the species from the pictures 
given.  I found other pictures online of the macroinvertebrates and made it into a 
partnr activity for the students to use the dichotomus key to identify the  species.  
Then they had to use sources I provided to answer questions about it including its 
sensitivity to pollution, and they had to sketch each one they found 

• Most acitivities involved the students studying the stream we are in charge of as 
Stream Team 3028.  This included charting the different areas of the stream, 
pinpointing problematic areas, macro-invertebrate collection and identification, 
and reporting pocedures to DNR. 

Table 0-187.  Did your students go outdoors during some or all of the activities from 
Chapter 7, Rivers and Streams? (counts) 
 CMAE treatment 
Yes 1 
No 2 
Total 3 

Table 0-188.  Which of the following best describes the student assessment you did at the 
end of Chapter 7, Rivers and Streams? (counts) 
 CMAE treatment 
I used the Chapter Assessment in the 
Teacher Guide. 

1 

I used an assessment that I wrote or got 
from somewhere other than the Teacher 
Guide. 

1 

I did not do an assessment at the end of the 
chapter. 

1 

Total 3 

Table 0-189.  Please write any comments or suggestions you may have about Chapter 7, 
Rivers and Streams. 
No responses. 
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Table 0-190.  Which activities did you teach from Chapter 8, Lakes and Ponds? (Check 
all that apply.) (counts) 
 CMAE treatment 
Activity 8.1: Exploration of Students’ 
Current Understanding of Missouri’s Lake 
and Pond Ecosystems 

1 

Activity 8.2: Video Exploration of 
Missouri’s Lake and Pond Ecosystems 

3 

Activity 8.3: Student Reading and Research 3 
Activity 8.4: Student Investigation of Pond 
Anatomy and Lake and Pond Food Webs 

1 

Activity 8.5: Video Instruction for 
Invertebrate Sampling 

1 

Activity 8.6: Student Investigation of 
Invertebrate Identification 

0 

Total 3 

Table 0-191.  For the activities from Chapter 8, Lakes and Ponds you taught, how closely 
did you follow the procedures in the Teacher Guide? (mean response; 1 = Never, 5 = All 
or almost all activities) 
 CMAE treatment 
I followed the procedures outlined in the 
Teacher Guide with few or no 
modifications. 

3.3 

I used only some of the items from the 
procedures in the Teacher Guide. 

2.3 

I brought in supplemental activities or 
materials other than those in the Teacher 
Guide. 

2.7 

I made other changes to the procedures in 
the Teacher Guide 

3.3 

Table 0-192.  Please describe any differences in the procedures outlined in the Teacher 
Guide and how you taught the activities from Chapter 8, Lakes and Ponds. 
CMAE treatment 

• during this chapter, I have students pick an illustration from the book and do 
individual drawings of things like pond succession, energy pyramids, etc. They 
also create a Missouri fish from poster board and markers and we hang these from 
the ceiling. Allin all it creates a fun atmosphere for our classroom. 

Table 0-193.  Did your students go outdoors during some or all of the activities from 
Chapter 8, Lakes and Ponds? (counts) 
 CMAE treatment 
Yes 1 
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 CMAE treatment 
No 2 
Total 3 

Table 0-194.  Which of the following best describes the student assessment you did at the 
end of Chapter 8, Lakes and Ponds? (counts) 
 CMAE treatment 
I used the Chapter Assessment in the 
Teacher Guide. 

2 

I used an assessment that I wrote or got 
from somewhere other than the Teacher 
Guide. 

0 

I did not do an assessment at the end of the 
chapter. 

1 

Total 3 

Table 0-195.  Please write any comments or suggestions you may have about Chapter 8, 
Lakes and Ponds. 
No responses. 

Table 0-196.  Which activities did you teach from Chapter 9, Swamps and Marshes? 
(Check all that apply.) (counts) 
 CMAE treatment 
Activity 9.1: Exploration of Students’ 
Current Understanding of Missouri’s 
Swamp and Marsh Ecosystems 

2 

Activity 9.2: Video Exploration of 
Missouri’s Swamp and Marsh Ecosystems 

3 

Activity 9.3: Student Reading and Research 3 
Activity 9.4: Student Investigation of 
Wetland Food Webs 

1 

Activity 9.5: Video Instruction for 
Invertebrate Sampling 

1 

Activity 9.6: Student Investigation of 
Invertebrate Identification 

0 

Activity 9.7: Student Investigation of Soil 
Characteristics 

0 

Activity 9.8: Student Investigation of 
Wetland Soil  

0 

Total 4 

Table 0-197.  For the activities from Chapter 9, Swamps and Marshes you taught, how 
closely did you follow the procedures in the Teacher Guide? (mean response; 1 = Never, 
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5 = All or almost all activities) 
 CMAE treatment 
I followed the procedures outlined in the 
Teacher Guide with few or no 
modifications. 

3.5 

I used only some of the items from the 
procedures in the Teacher Guide. 

2.8 

I brought in supplemental activities or 
materials other than those in the Teacher 
Guide. 

2.5 

I made other changes to the procedures in 
the Teacher Guide 

2.5 

Table 0-198.  Please describe any differences in the procedures outlined in the Teacher 
Guide and how you taught the activities from Chapter 9, Swamps and Marshes. 
CMAE treatment 

• Activity 9.2:  Included an outdoor activity at the wetland area behind a different 
school.  Made observations and notes on the area. I created a video guid for the 
video in lesson 9.2 Southeast Missouri I did not teach all the lessons, but I did go 
by the teacher guide for the lessons I did teach. 

Table 0-199.  Did your students go outdoors during some or all of the activities from 
Chapter 9, Swamps and Marshes? (counts) 
 CMAE treatment 
Yes 2 
No 2 
Total 4 

Table 0-200.  Which of the following best describes the student assessment you did at the 
end of Chapter 9, Swamps and Marshes? (counts) 
 CMAE treatment 
I used the Chapter Assessment in the 
Teacher Guide. 

2 

I used an assessment that I wrote or got 
from somewhere other than the Teacher 
Guide. 

1 

I did not do an assessment at the end of the 
chapter. 

1 

Total 4 

Table 0-201.  Please write any comments or suggestions you may have about Chapter 9, 
Swamps and Marshes. 
No responses. 
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Table 0-202.  Which activities did you teach from Chapter 10, Fishing for Answers? 
(Check all that apply.) (counts) 
 CMAE treatment 
Activity 10.1: Exploration of Students’ 
Current Understanding of Fishing, Aquatic 
Recreation and Conservation 

3 

Activity 10.2: Student Exploration of 
Casting Technique 

4 

Activity 10.3: Video Introduction to 
Fishing Techniques 

1 

Activity 10.4: Student Reading and 
Research 

3 

Activity 10.5: Student Investigation of 
Missouri Fishing Regulations 

3 

Total 5 

Table 0-203.  For the activities from Chapter 10, Fishing for Answers you taught, how 
closely did you follow the procedures in the Teacher Guide? (mean response; 1 = Never, 
5 = All or almost all activities) 
 CMAE treatment 
I followed the procedures outlined in the 
Teacher Guide with few or no 
modifications. 

3.7 

I used only some of the items from the 
procedures in the Teacher Guide. 

2.3 

I brought in supplemental activities or 
materials other than those in the Teacher 
Guide. 

3.0 

I made other changes to the procedures in 
the Teacher Guide 

2.0 

Table 0-204.  Please describe any differences in the procedures outlined in the Teacher 
Guide and how you taught the activities from Chapter 10, Fishing for Answers. 
CMAE treatment 

• Again practiced fishing in parking lot with backyard bass.  Students also had to be 
able to tie a fishing knot that we as a class worked on and they got to choose their 
knot.  Also went fishing 

• By the time we got to lesson 10, we had little time left in the school year.  The 
only activity in this unit which we did was the scavenger hunt for Missouri 
fishing regulations. 

Table 0-205.  Did your students go outdoors during some or all of the activities from 
Chapter 10, Fishing for Answers? (counts) 
 CMAE treatment 
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 CMAE treatment 
Yes 2 
No 1 
Total 3 

Table 0-206.  Which of the following best describes the student assessment you did at the 
end of Chapter 10, Fishing for Answers? (counts) 
 CMAE treatment 
I used the Chapter Assessment in the 
Teacher Guide. 

1 

I used an assessment that I wrote or got 
from somewhere other than the Teacher 
Guide. 

0 

I did not do an assessment at the end of the 
chapter. 

2 

Total 3 

Table 0-207.  Please write any comments or suggestions you may have about Chapter 10, 
Fishing for Answers. 
CMAE treatment 

• I was surprised that even though we live in a rural area, several of the students 
had trouble casting correctly. Also, it is surprising what they don't know about the 
rules and regulations of the state. 

• They were tested on knot tying and casting 

Table 0-208.  Which of the following are reasons you did NOT teach activities from 
Chapter 1, Water Is Life? (Check all that apply.) (counts) 
No responses. 

Table 0-209.  Which of the following are reasons you did NOT teach activities from 
Chapter 2, The Ultimate Recyclable? (Check all that apply.) (counts) 
 CMAE treatment 
The chapter is not aligned with my district's 
content standards. 

0 

The activities in the chapter do not do a 
good job of teaching the content. 

0 

I do not have enough instructional time 
within the school year for this chapter. 

1 

My students have already mastered the 
content of the chapter. 

0 

I do not have the content knowledge to 
teach the chapter. 

0 
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 CMAE treatment 
I do not feel comfortable teaching this 
chapter. 

0 

Other 0 
Total 1 

Table 0-210.  Which of the following are reasons you did NOT teach activities from 
Chapter 3, What’s Your Watershed Address? (Check all that apply.) (counts) 
No responses. 

Table 0-211.  Which of the following are reasons you did NOT teach activities from 
Chapter 4, Living in the Water? (Check all that apply.) (counts) 
 CMAE treatment 
The chapter is not aligned with my district's 
content standards. 

0 

The activities in the chapter do not do a 
good job of teaching the content. 

0 

I do not have enough instructional time 
within the school year for this chapter. 

1 

My students have already mastered the 
content of the chapter. 

0 

I do not have the content knowledge to 
teach the chapter. 

0 

I do not feel comfortable teaching this 
chapter. 

0 

Other 1 
Total 2 

Table 0-212.  Which of the following are reasons you did NOT teach activities from 
Chapter 4, Living in the Water? Other text 
CMAE treatment 

• Content covered in Life Science class during 7th grade 

Table 0-213.  Which of the following are reasons you did NOT teach activities from 
Chapter 5, From Sun to Sunfish? (Check all that apply.) (counts) 
 CMAE treatment 
The chapter is not aligned with my district's 
content standards. 

0 

The activities in the chapter do not do a 
good job of teaching the content. 

0 

I do not have enough instructional time 
within the school year for this chapter. 

2 
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 CMAE treatment 
My students have already mastered the 
content of the chapter. 

0 

I do not have the content knowledge to 
teach the chapter. 

0 

I do not feel comfortable teaching this 
chapter. 

0 

Other 1 
Total 3 

Table 0-214.  Which of the following are reasons you did NOT teach activities from 
Chapter 5, From Sun to Sunfish? Other text 
CMAE treatment 

• Content covered in 7th grade Life Science class 

Table 0-215.  Which of the following are reasons you did NOT teach activities from 
Chapter 6, Missouri’s Aquatic Ecosystems? (Check all that apply.) (counts) 
 CMAE treatment 
The chapter is not aligned with my district's 
content standards. 

0 

The activities in the chapter do not do a 
good job of teaching the content. 

0 

I do not have enough instructional time 
within the school year for this chapter. 

1 

My students have already mastered the 
content of the chapter. 

0 

I do not have the content knowledge to 
teach the chapter. 

0 

I do not feel comfortable teaching this 
chapter. 

0 

Other 0 
Total 1 

Table 0-216.  Which of the following are reasons you did NOT teach activities from 
Chapter 7, Rivers and Streams? (Check all that apply.) (counts) 
 CMAE treatment 
The chapter is not aligned with my district's 
content standards. 

0 

The activities in the chapter do not do a 
good job of teaching the content. 

0 

I do not have enough instructional time 
within the school year for this chapter. 

2 

My students have already mastered the 
content of the chapter. 

0 
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 CMAE treatment 
I do not have the content knowledge to 
teach the chapter. 

0 

I do not feel comfortable teaching this 
chapter. 

0 

Other 1 
Total 3 

Table 0-217.  Which of the following are reasons you did NOT teach activities from 
Chapter 7, Rivers and Streams? Other text 
CMAE treatment 

• The major field trip fishing was their hands on field trip 

Table 0-218.  Which of the following are reasons you did NOT teach activities from 
Chapter 8, Lakes and Ponds? (Check all that apply.) (counts) 
 CMAE treatment 
The chapter is not aligned with my district's 
content standards. 

0 

The activities in the chapter do not do a 
good job of teaching the content. 

0 

I do not have enough instructional time 
within the school year for this chapter. 

3 

My students have already mastered the 
content of the chapter. 

0 

I do not have the content knowledge to 
teach the chapter. 

0 

I do not feel comfortable teaching this 
chapter. 

0 

Other 0 
Total 3 

Table 0-219.  Which of the following are reasons you did NOT teach activities from 
Chapter 9, Swamps and Marshes? (Check all that apply.) (counts) 
 CMAE treatment 
The chapter is not aligned with my district's 
content standards. 

0 

The activities in the chapter do not do a 
good job of teaching the content. 

0 

I do not have enough instructional time 
within the school year for this chapter. 

2 

My students have already mastered the 
content of the chapter. 

0 

I do not have the content knowledge to 
teach the chapter. 

0 
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 CMAE treatment 
I do not feel comfortable teaching this 
chapter. 

0 

Other 0 
Total 2 

Table 0-220.  Which of the following are reasons you did NOT teach activities from 
Chapter 10, Fishing for Answers? (Check all that apply.) (counts) 
 CMAE treatment 
The chapter is not aligned with my district's 
content standards. 

0 

The activities in the chapter do not do a 
good job of teaching the content. 

0 

I do not have enough instructional time 
within the school year for this chapter. 

3 

My students have already mastered the 
content of the chapter. 

0 

I do not have the content knowledge to 
teach the chapter. 

0 

I do not feel comfortable teaching this 
chapter. 

0 

Other 0 
Total 3 
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Classroom observations 

Table 0-221.  Teacher inquiry behaviors observed during classroom observations and frequency of behaviors reported by teachers on 
questionnaires (questionnaire response options:  1 = Never, 2 = Rarely, 3 = Sometimes, 4 = Often, 5 = All or almost all lessons) 
 Unleashed comparison (n 

= 1) 
Unleashed treatment (n = 
1) 

CMAE comparison (n = 
1) 

CMAE treatment (n = 1) 

 Observed? 
Questionnaire 

Response Observed? 
Questionnaire 

Response Observed? 
Questionnaire 

Response Observed? 
Questionnaire 

Response 
Arranged seating to 
facilitate student 
discussion. 

Unsure Sometimes Unsure 
All or 

almost all 
lessons 

Yes 
All or 

almost all 
lessons 

Yes 
All or 

almost all 
lessons 

Used open-ended 
questions. Yes Often Yes Often Yes 

All or 
almost all 

lessons 
Yes Often 

Required students to 
supply evidence to 
support their claims. 

No 
All or 

almost all 
lessons 

Yes Often No Often No Often 

Encouraged students 
to explain concepts 
to one another. 

Yes Often Yes Often No Often No 
All or 

almost all 
lessons 

Encouraged students 
to consider 
alternative 
explanations. 

No Often No Sometimes No Often No 
All or 

almost all 
lessons 
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Table 0-222.  Student inquiry behaviors observed during classroom observations and frequency of behaviors reported by teachers on 
questionnaires (questionnaire response options:  1 = Never, 2 = Rarely, 3 = Sometimes, 4 = Often, 5 = All or almost all lessons) 
 Unleashed comparison (n 

= 1) 
Unleashed treatment (n = 
1) 

CMAE comparison (n = 
1) 

CMAE treatment (n = 1) 

 
Observed? 

Questionnaire 
Response Observed? 

Questionnaire 
Response Observed? 

Questionnaire 
Response Observed? 

Questionnaire 
Response 

Made formal 
presentations to the 
class. 

No Rarely No Sometimes No Sometimes No Rarely 

Engaged in hands-on 
activities. Yes Sometimes No 

All or 
almost all 

lessons 
Yes 

All or 
almost all 

lessons 
Yes Often 

Designed or 
implemented their 
own investigation. 

No Rarely No Often No Sometimes No Sometimes 

Worked on models 
or simulations. Yes Never No 

All or 
almost all 

lessons 
Yes Often Yes Often 

Worked on extended 
investigations or 
projects (a week or 
more in duration). 

No Never No Sometimes No Often No Rarely 

Participated in 
fieldwork (collected 
data or recorded 
observations outside 
the classroom). 

No Sometimes No 
All or 

almost all 
lessons 

No Rarely No Often 

Wrote reflections in 
a notebook or 
journal. 

No Sometimes No 
All or 

almost all 
lessons 

No Sometimes No 
All or 

almost all 
lessons 
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 Unleashed comparison (n 
= 1) 

Unleashed treatment (n = 
1) 

CMAE comparison (n = 
1) 

CMAE treatment (n = 1) 

 
Observed? 

Questionnaire 
Response Observed? 

Questionnaire 
Response Observed? 

Questionnaire 
Response Observed? 

Questionnaire 
Response 

Worked on 
portfolios. No Never No Sometimes No Rarely No Never 

Participated in 
discussions with the 
teacher to 
understand activity 
content. 

Yes Sometimes Yes 
All or 

almost all 
lessons 

Yes 
All or 

almost all 
lessons 

Yes Often 

Worked in 
cooperative learning 
groups. 

No Often No 
All or 

almost all 
lessons 

No 
All or 

almost all 
lessons 

Yes Often 

Shared ideas or 
solved problems 
with each other in 
small groups.  

Yes Often No 
All or 

almost all 
lessons 

No 
All or 

almost all 
lessons 

Yes Often 

Went outside during 
at least part of a 
lesson. 

No Sometimes No 
All or 

almost all 
lessons 

No Rarely No 
All or 

almost all 
lessons 
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Appendix H:  Statewide teacher instrument 

DNS Statewide Teacher Survey 
 
 
Q3 Please answer the following questions about the Discover Nature Schools program. 
You may want to refer to your Discover Nature Schools Teacher Guide and your lesson 
plan book for some questions.  It takes most people about 10 minutes to complete the 
questions.Click on the forward arrow at the bottom of each page when you are finished 
answering questions. You can use the back arrow to go to a previous screen. 
 
Q4 Did you teach one or more Discover Nature Schools lessons during the current 
school year (2014-15)? (Note:  There are four Discover Nature Schools units for K-12 
students:  Nature Unfolds, Nature Unleashed, Conserving Missouri’s Aquatic 
Ecosystems, and Nature Unbound.) 
 Yes (1) 
 No (2) 
 
Q5 Which Discover Nature Schools units have you taught one or more lessons from 
during the current school year (2014-15)? (Check all that apply.) 
 Grades K-2 unit: Nature Unfolds (1) 
 Grades 3-5 unit: Nature Unleashed (2) 
 Grades 6-8 unit: Conserving Missouri's Aquatic Ecosystems (3) 
 Grades 9-12 unit: Nature Unbound (4) 
 
Q6 From which Nature Unfolds chapters did you teach one or more activities this school 
year (2014-15)? (Check all that apply.) 
 Summer (1) 
 Fall (2) 
 Winter (3) 
 Spring (4) 
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Q7 For the activities from Nature Unfolds that you taught this school year, how closely 
did you follow the procedures in the Teacher Guide? 

 Never (1) Rarely (e.g., 
during a few 

activities) 
(2) 

Sometimes 
(e.g., during 
around half 
of activities) 

(3) 

Often (e.g., 
during more 
than half of 
activities) 

(4) 

All or almost 
all activities 

(5) 

I followed the 
procedures 
outlined in 

the Teacher 
Guide with 
few or no 

modifications. 
(1) 

          

I used only 
some of the 
items from 

the 
procedures in 
the Teacher 
Guide. (2) 

          

I brought in 
supplemental 
activities or 
materials 
other than 

those in the 
Teacher 

Guide. (3) 

          

I made other 
changes to 

the 
procedures in 
the Teacher 
Guide. (4) 

          

 
 
Q8 Please describe any differences between procedures outlined in the Teacher Guide 
and how you taught the activities from Nature Unfolds. 
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Q9 From which Nature Unleashed lessons did you teach one or more activities this 
school year (2014-15)? (Check all that apply.) 
 Lesson 1: It’s All Connected (11) 
 Lesson 2: It’s What’s Inside That Counts (12) 
 Lesson 3: Having What It Takes—To Survive! (13) 
 Lesson 4: Chain of Foods (14) 
 Lesson 5: You Eat What?! (15) 
 Lesson 6: You Want Flies With That? (16) 
 Lesson 7: It All Makes Sense (17) 
 Lesson 8: Humans Are Organisms, Too (18) 
 
Q10 For the activities from Nature Unleashed that you taught this school year, how 
closely did you follow the procedures in the Teacher Guide? 

 Never (1) Rarely (e.g., 
during a few 

activities) 
(2) 

Sometimes 
(e.g., during 
around half 
of activities) 

(3) 

Often (e.g., 
during more 
than half of 
activities) 

(4) 

All or almost 
all activities 

(5) 

I followed the 
procedures 
outlined in 

the Teacher 
Guide with 
few or no 

modifications. 
(1) 

          

I used only 
some of the 
items from 

the 
procedures in 
the Teacher 
Guide. (2) 

          

I brought in 
supplemental 
activities or 
materials 
other than 

those in the 
Teacher 

Guide. (3) 

          

I made other 
changes to 

the 
procedures in 
the Teacher 
Guide. (4) 
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Q11 Please describe any differences between procedures outlined in the Teacher Guide 
and how you taught the activities from Nature Unleashed. 
 
Q12 From which Conserving Missouri's Aquatic Ecosystems chapters did you teach one 
or more activities this school year (2014-15)? (Check all that apply.) 
 Chapter 1: Water Is Life (1) 
 Chapter 2: The Ultimate Recyclable (2) 
 Chapter 3: What’s Your Watershed Address? (3) 
 Chapter 4: Living in the Water (4) 
 Chapter 5: From Sun to Sunfish (5) 
 Chapter 6: Missouri’s Aquatic Ecosystems (6) 
 Chapter 7: Rivers and Streams (7) 
 Chapter 8: Lakes and Ponds (8) 
 Chapter 9: Swamps and Marshes (9) 
 Chapter 10: Fishing for Answers (10) 
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Q13 For the activities from Conserving Missouri's Aquatic Ecosystems that you taught 
this school year, how closely did you follow the procedures in the Teacher Guide? 

 Never (1) Rarely (e.g., 
during a few 

activities) 
(2) 

Sometimes 
(e.g., during 
around half 
of activities) 

(3) 

Often (e.g., 
during more 
than half of 
activities) 

(4) 

All or almost 
all activities 

(5) 

I followed the 
procedures 
outlined in 

the Teacher 
Guide with 
few or no 

modifications. 
(1) 

          

I used only 
some of the 
items from 

the 
procedures in 
the Teacher 
Guide. (2) 

          

I brought in 
supplemental 
activities or 
materials 
other than 

those in the 
Teacher 

Guide. (3) 

          

I made other 
changes to 

the 
procedures in 
the Teacher 
Guide. (4) 

          

 
 
Q14 Please describe any differences between procedures outlined in the Teacher Guide 
and how you taught the activities from Conserving Missouri's Aquatic Ecosystems. 
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Q15 From which Nature Unbound lessons did you teach one or more activities this 
school year (2014-15)? (Check all that apply.) 
 Lesson 1: What is Ecology? (1) 
 Lesson 2: Reproduction and Adaptation (2) 
 Lesson 3: Population Checks and Balances (3) 
 Lesson 4: Interactions—Costs and Benefits of Survival (4) 
 Lesson 5: Extinction—Causes and Consequences (5) 
 Lesson 6: Exploring the Nature of Energy Flow (6) 
 Lesson 7: The Cycling of Elements Through Ecosystems (7) 
 Lesson 8: Diversity and Disturbance of Biological Communities (8) 
 Lesson 9: Culminating Activity—Researching and Planning Like a Resource 

Manager (9) 
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Q16 For the activities from Nature Unbound that you taught this school year, how closely 
did you follow the procedures in the Teacher Guide? 

 Never (1) Rarely (e.g., 
during a few 

activities) 
(2) 

Sometimes 
(e.g., during 
around half 
of activities) 

(3) 

Often (e.g., 
during more 
than half of 
activities) 

(4) 

All or almost 
all activities 

(5) 

I followed the 
procedures 
outlined in 

the Teacher 
Guide with 
few or no 

modifications. 
(1) 

          

I used only 
some of the 
items from 

the 
procedures in 
the Teacher 
Guide. (2) 

          

I brought in 
supplemental 
activities or 
materials 
other than 

those in the 
Teacher 

Guide. (3) 

          

I made other 
changes to 

the 
procedures in 
the Teacher 
Guide. (4) 

          

 
 
Q17 Please describe any differences between procedures outlined in the Teacher Guide 
and how you taught the activities from Nature Unbound. 
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Q18 About how often did you do each of the following this school year while you were 
teaching lessons from Discover Nature Schools? 

 Never (1) Rarely (e.g., 
during a few 
lessons) (2) 

Sometimes 
(e.g., during 
around half 
of lessons) 

(3) 

Often (e.g., 
during more 
than half of 
lessons) (4) 

All or almost 
all lessons 

(5) 

Arranged 
seating to 
facilitate 
student 

discussion. 
(1) 

          

Used open-
ended 

questions. (2) 
          

Required 
students to 

supply 
evidence to 
support their 
claims. (3) 

          

Encouraged 
students to 

explain 
concepts to 
one another. 

(4) 

          

Encouraged 
students to 

consider 
alternative 

explanations. 
(5) 
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Q19 About how often did your students take part in each of the following activities this 
school year while you were teaching lessons from Discover Nature Schools?  

 Never (1) Rarely (e.g., 
during a few 
lessons) (2) 

Sometimes 
(e.g., during 
around half 
of lessons) 

(3) 

Often (e.g., 
during more 
than half of 
lessons) (4) 

All or 
almost all 

lessons (5) 

Made formal 
presentations 
to the class. 

(1) 

          

Engaged in 
hands-on 

activities. (2) 
          

Designed or 
implemented 

their own 
investigation. 

(3) 

          

Worked on 
models or 

simulations. 
(4) 

          

Worked on 
extended 

investigations 
or projects (a 
week or more 
in duration). 

(5) 

          

Participated 
in fieldwork 
(collected 

data or 
recorded 

observations 
outside the 
classroom). 

(6) 

          

Used a 
science 

notebook or 
journal. (7) 

          

Worked on 
portfolios. (8)           

Participated 
in           
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discussions 
with the 

teacher to 
further 

understand 
activity 

content. (9) 
Worked in 

cooperative 
learning 

groups. (10) 

          

Shared ideas 
or solved 
problems 
with each 

other in small 
groups. (11) 

          

Went outside 
during at 

least part of a 
lesson. (12) 
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Q20 About how often did you do each of the following this school year while you were 
teaching other lessons (not Discover Nature Schools lessons)? 

 Never (1) Rarely (e.g., 
during a few 
lessons) (2) 

Sometimes 
(e.g., during 
around half 
of lessons) 

(3) 

Often (e.g., 
during more 
than half of 
lessons) (4) 

All or almost 
all lessons 

(5) 

Arranged 
seating to 
facilitate 
student 

discussion. 
(1) 

          

Used open-
ended 

questions. (2) 
          

Required 
students to 

supply 
evidence to 
support their 
claims. (3) 

          

Encouraged 
students to 

explain 
concepts to 
one another. 

(4) 

          

Encouraged 
students to 

consider 
alternative 

explanations. 
(5) 
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Q21 About how often did your students take part in each of the following activities this 
school year while you were teaching other lessons (not Discover Nature Schools 
lessons)? 

 Never (1) Rarely (e.g., 
during a few 
lessons) (2) 

Sometimes 
(e.g., during 
around half 
of lessons) 

(3) 

Often (e.g., 
during more 
than half of 
lessons) (4) 

All or 
almost all 

lessons (5) 

Made formal 
presentations 
to the class. 

(1) 

          

Engaged in 
hands-on 

activities. (2) 
          

Designed or 
implemented 

their own 
investigation. 

(3) 

          

Worked on 
models or 

simulations. 
(4) 

          

Worked on 
extended 

investigations 
or projects (a 
week or more 
in duration). 

(5) 

          

Participated 
in fieldwork 
(collected 

data or 
recorded 

observations 
outside the 
classroom). 

(6) 

          

Used a 
science 

notebook or 
journal. (7) 

          

Worked on 
portfolios. (8)           

Participated           
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in 
discussions 

with the 
teacher to 

further 
understand 

activity 
content. (9) 
Worked in 

cooperative 
learning 

groups. (10) 

          

Shared ideas 
or solved 
problems 
with each 

other in small 
groups. (11) 

          

Went outside 
during at 

least part of a 
lesson. (12) 

          

 
 



 

345 
 

  

Q22 To what extent do you disagree or agree with the following about Discover Nature 
Schools? 

 Strongly 
Disagree (1) 

Disagree (2) Neither 
Agree nor 

Disagree (3) 

Agree (4) Strongly 
agree (5) 

Discover 
Nature 

Schools is 
aligned with 
my district's 

content 
standards. 

(1) 

          

Discover 
Nature 

Schools 
activities do 

a good job of 
teaching the 
content. (2) 

          

I have 
enough 

instructional 
time within 
the school 

year for 
Discover 
Nature 

Schools. (3) 

          

My students 
had already 

mastered the 
Discover 
Nature 

Schools 
content 

before this 
school year. 

(4) 

          

I have 
enough 
content 

knowledge to 
teach 

Discover 
Nature 

Schools. (5) 

          

I feel           



 

346 
 

  

comfortable 
teaching 

outside. (6) 
I feel 

comfortable 
teaching 
Discover 
Nature 

Schools. (7) 
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Q23 To what extent do you disagree or agree with the following statements about your 
school district? 

 Strongly 
Disagree (1) 

Disagree (2) Neither 
Agree nor 

Disagree (3) 

Agree (4) Strongly 
Agree (5) 

My school 
district 

encourages 
me to teach 

Discover 
Nature 

Schools. (1) 

          

My school 
district 

enhances my 
teaching of 
Discover 
Nature 

Schools by 
providing me 
with needed 

materials and 
equipment. 

(2) 

          

My school 
district 

provides time 
for me to 

participate in 
professional 
development 

related to 
Discover 
Nature 

Schools. (3) 

          

My school 
district 

provides 
sufficient 

time for me 
to plan and 

prepare 
Discover 
Nature 

Schools 
lessons. (4) 

          

My school 
district 

provides 
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sufficient 
funding for 

me to 
purchase 

equipment 
and supplies 
for Discover 

Nature 
Schools 

lessons. (5) 
My school 

district 
provides 
sufficient 

funding for 
me to take 

my students 
on Discover 

Nature 
Schools field 
experiences. 

(6) 

          

I have 
adequate 
facilities at 

my school to 
teach 

Discover 
Nature 

Schools 
lessons 

outside. (7) 
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Q24 To what extent do you disagree or agree with the following statements about the 
Missouri Department of Conservation? 

 Strongly 
Disagree (1) 

Disagree (2) Neither 
Agree nor 

Disagree (3) 

Agree (4) Strongly 
Agree (5) 

The Missouri 
Department of 
Conservation 

provides 
sufficient 

funding for me 
to purchase 

equipment and 
supplies for 

Discover 
Nature 

Schools 
lessons. (1) 

          

The Missouri 
Department of 
Conservation 

provides 
sufficient 

funding for me 
to take my 

students on 
Discover 
Nature 

Schools field 
experiences. 

(2) 

          

The Missouri 
Department of 
Conservation 
administers 

Discover 
Nature 

Schools grants 
in a fair and 

equitable way. 
(3) 

          

Missouri 
Department of 
Conservation 

staff are 
knowledgeable 
about Discover 

Nature 
Schools 
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content. (4) 
Missouri 

Department of 
Conservation 
staff respond 
to inquiries 

within a 
reasonable 
amount of 
time. (5) 

          

I would 
recommend 
the Discover 

Nature 
Schools 

program to 
other teachers. 

(6) 
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Q25 Did your class go on any (or will your class go on any) off-site Discover Nature 
Schools field experiences this school year? 
 Yes (1) 
 No (2) 
 
Q26 Have you ever received a Missouri Department of Conservation grant for your 
classroom for Discover Nature Schools field experiences or instructional or outdoor 
classroom materials? 
 Yes (1) 
 No (2) 
 
Q27 Have you received training on using the Discover Nature Schools curriculum by 
someone from the Missouri Department of Conservation? 
 Yes (1) 
 No (2) 
 
Q28 Did other teachers in your school (besides you) teach Discover Nature Schools 
lessons during the current school year (2014-15)? 
 Yes (1) 
 No (2) 
 Unsure (3) 
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Q29 Counting this school year, how many years have you taught? 
 0 to 2 years (1) 
 3 to 5 years (2) 
 6 to 10 years (3) 
 11 to 15 years (4) 
 16 to 20 years (5) 
 21 to 25 years (6) 
 26 or more years (7) 
 
Q30 During this school year, what grade level(s) have you taught? (Check all that apply.) 
 Kindergarten (1) 
 1 (2) 
 2 (3) 
 3 (4) 
 4 (5) 
 5 (6) 
 6 (7) 
 7 (8) 
 8 (9) 
 9 (10) 
 10 (11) 
 11 (12) 
 12 (13) 
 
Q31 Did you teach in a self-contained classroom this school year (i.e., you were 
responsible for teaching several subjects to one class)? 
 Yes (1) 
 No (2) 
 
Q32 Which subjects have you taught this school year? (Check all that apply.) 
 Life science (6) 
 Earth and space science (7) 
 Physical science (1) 
 Mathematics (2) 
 Reading/Language arts (3) 
 Social studies (4) 
 Other (5) ____________________ 
 
Q33 Counting this school year, how many years have you taught lessons from the 
Discover Nature Schools curriculum? 
 None (1) 
 1 year (2) 
 2 to 3 years (3) 
 4 to 5 years (4) 
 6 or more years (5) 
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Q34 Counting this school year, how many years have you taught science? 
 None (1) 
 1 to 2 years (2) 
 3 to 5 years (3) 
 6 to 10 years (4) 
 11 to 15 years (5) 
 16 to 20 years (6) 
 21 to 25 years (7) 
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Q35 What is the highest academic degree you hold? 
 Associate's degree/vocational certification (1) 
 Bachelor's degree (2) 
 Master's degree (3) 
 Doctorate, specialist, or professional degree (4) 
 
Q36 How many undergraduate courses have you completed in life, earth and space, or 
physical science? 
 None (1) 
 1 course (2) 
 2 courses (3) 
 3 courses (4) 
 4 courses (5) 
 5 or more courses (6) 
 
Q37 How many graduate courses have you completed in life, earth and space, or 
physical science? 
 None (1) 
 1 course (2) 
 2 courses (3) 
 3 courses (4) 
 4 courses (5) 
 5 or more courses (6) 
 
Q38 Many teachers feel better prepared to teach some subject areas than others.  How 
well prepared do you feel to teach life, earth and space, and physical science? 

 Not adequately 
prepared (1) 

Somewhat 
prepared (2) 

Fairly well 
prepared (3) 

Very well 
prepared (4) 

Life science (1)         
Earth and 

space science 
(2) 

        

Physical 
science (3)         
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Q39 Are you male or female? 
 Male (1) 
 Female (2) 
 
Q40 Are you Hispanic or Latino? 
 Hispanic or Latino (1) 
 Not Hispanic or Latino (2) 
 
Q41 Which of the following best describes you? (Check one or more.) 
 American Indian or Alaska Native (1) 
 Asian (2) 
 Black or African American (3) 
 Native Hawaiian or Other Pacific Islander (4) 
 White (5) 
 
Q42 If you have any comments, please enter them here. 
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Appendix I:  Statewide teacher survey data reduction 

Table 0-223.  Teacher inquiry behaviors scale (coding:  1 = Never, 2 = Rarely, 3 = 
Sometimes, 4 = Often, 5 = All or almost all lessons; while teaching lessons from DNS 
alpha = .82, while teaching other lessons alpha = .81). 
Items  
Arranged seating to facilitate student discussion. 
Used open-ended questions. 
Required students to supply evidence to support their claims. 
Encouraged students to explain concepts to one another. 
Encouraged students to consider alternative explanations. 

 

Table 0-224.  Student inquiry behaviors scale (coding:  1 = Never, 2 = Rarely, 3 = 
Sometimes, 4 = Often, 5 = All or almost all lessons; while teaching lessons from DNS 
alpha = .86, while teaching other lessons alpha = .85). 
Items 
Made formal presentations to the class. 
Engaged in hands-on activities. 
Designed or implemented their own investigation. 
Worked on models or simulations. 
Worked on extended investigations or projects (a week or more in duration). 
Participated in fieldwork (collected data or recorded observations outside the classroom). 
Used a science notebook or journal. 
Worked on portfolios. 
Participated in discussions with the teacher to further understand activity content. 
Worked in cooperative learning groups. 
Shared ideas or solved problems with each other in small groups. 
Went outside during at least part of a lesson. 
 
Table 0-225.  District support scale (coding:  1 = Strongly Disagree, 2 = Disagree, 3 = 
Neither Agree nor Disagree, 4 = Agree, 5 = Strongly Agree; alpha = .84). 
Items 
My school district encourages me to teach Discover Nature Schools. 
My school district enhances my teaching of Discover Nature Schools by providing me 
with needed materials and equipment. 
My school district provides time for me to participate in professional development related 
to Discover Nature Schools. 
My school district provides sufficient time for me to plan and prepare Discover Nature 
Schools lessons. 
My school district provides sufficient funding for me to purchase equipment and supplies 
for Discover Nature Schools lessons. 
My school district provides sufficient funding for me to take my students on Discover 
Nature Schools field experiences. 
I have adequate facilities at my school to teach Discover Nature Schools lessons outside. 
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Table 0-226.  MDC support scale (coding:  1 = Strongly Disagree, 2 = Disagree, 3 = 
Neither Agree nor Disagree, 4 = Agree, 5 = Strongly Agree; alpha = .86). 
Items 
The Missouri Department of Conservation provides sufficient funding for me to purchase 
equipment and supplies for Discover Nature Schools lessons. 
The Missouri Department of Conservation provides sufficient funding for me to take my 
students on Discover Nature Schools field experiences. 
The Missouri Department of Conservation administers Discover Nature Schools grants in 
a fair and equitable way. 
Missouri Department of Conservation staff are knowledgeable about Discover Nature 
Schools content. 
Missouri Department of Conservation staff respond to inquiries within a reasonable 
amount of time. 
I would recommend the Discover Nature Schools program to other teachers. 
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Appendix J:  Statewide teacher survey descriptive statistics 

There were 414 teachers who responded to the statewide teacher survey.  Of those 
teachers, 374 indicated they had taught Discover Nature Schools during the school year 
and were eligible to complete the rest of the questionnaire.  Seventy-eight teachers 
indicated teaching Nature Unfolds, 154 indicated teaching Nature Unleashed, 66 
indicated teaching CMAE, 48 indicated teaching Nature Unbound, and 28 indicated 
teaching two or more units.  Because not all teachers answered all questions, these are the 
maximum numbers of teachers who could have responded to each question.  Actual 
number of responses was lower for some questions. 

Table 0-227.  Clicking I agree below indicates your willingness to participate in this 
study by completing an online questionnaire. 
I agree 100% 
I do not agree 0% 

Table 0-228.  Did you teach one or more Discover Nature Schools lessons during the 
current school year (2014-15)? 
Yes 90% 
No 10% 

Table 0-229.  Which Discover Nature Schools units have you taught one or more lessons 
from during the current school year (2014-15)? (Check all that apply.) 
Grades K-2 unit: Nature Unfolds 24% 
Grades 3-5 unit: Nature Unleashed 47% 
Grades 6-8 unit: Conserving Missouri’s 
Aquatic Ecosystems 

23% 

Grades 9-12 unit: Nature Unbound 14% 

Table 0-230.  Which Discover Nature Schools units have you taught one or more lessons 
from during the current school year (2014-15)? (Check all that apply.) (mutually 
exclusive groups) 
Grades K-2 unit: Nature Unfolds 21% 
Grades 3-5 unit: Nature Unleashed 41% 
Grades 6-8 unit: Conserving Missouri’s 
Aquatic Ecosystems 

18% 

Grades 9-12 unit: Nature Unbound 13% 
Two or more units 7% 
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Table 0-231.  From which Nature Unfolds chapters did you teach one or more activities 
this school year (2014-15)? (Check all that apply.) 
 Unfolds 
Summer 40% 
Fall 74% 
Winter 61% 
Spring 87% 

Table 0-232.  For the activities from Nature Unfolds that you taught this school year, 
how closely did you follow the procedures in the Teacher Guide? (mean response; 1 = 
Never, 5 = All or almost all activities) 
 Unfolds 
I followed the procedures outlined in the 
Teacher Guide with few or no 
modifications. 

3.6 

I used only some of the items from the 
procedures in the Teacher Guide. 

3.2 

I brought in supplemental activities or 
materials other than those in the Teacher 
Guide. 

3.3 

I made other changes to the procedures in 
the Teacher Guide. 

2.9 

Table 0-233.  Please describe any differences between procedures outlined in the 
Teacher Guide and how you taught the activities from Nature Unfolds. 
Unfolds 

• Adjusted accordingly to our classroom science textbook material.  Some of the 
Nature Unfolds program was already presented in our science book so therefore 
the students needed less instruction. 

• Due to time I wasn't able to complete all activities. 
• For the section on How Does Your Garden Grow, we grew flower seeds instead 

of radishes and lettuce.  We also made 8 page- books to draw the changes we saw 
in our seeds and plants as they grew.     I purchased animal track replica with 
conservation money ad use them with a the Nature Unfolds unit on bird beaks. 
We do a "feet & beak" unit on animal adaptations that pairs GLE's and Nature 
Unfolds.  Students then choose an animal to do a report on. 

• Getting certain materials that I didn't already have, first year teacher! 
• Hands on manipulatives.. 
• I added a few videos from youtube and we had a guest come in and teach about 

turkey calling. 
• I am a teacher of gifted children so it is important for me to differentiate the 

curriculum to fit the needs of my students. 
• I brought in additional trade books that are available in my school, used anchor 

charts, and built the lesson in conjunction with topics in our reading series. 
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• I didn't always do everything that was in the procedures and sometimes 
substituted supplies and materials. 

• I didn't always have time for the learning center activities.  I modified some 
activities to fit my student needs or time constraints. 

• I followed all the procedures the way it was outlined in the Teacher Guide; 
however, for the workbook, I made modifications for my kindergarteners and 
incoming kindergarteners so that they could complete the pages. 

• I followed the teacher's manual...I just had to add paper, writing utensils etc... 
• I had to differentiate lessons to fit the needs of my students. 
• I just made work for my area and class size. I also tried to incorporate it in to 

other areas of curriculum. 
• I made adjustments depending on what each grade level needed.  I teach science 

K-4 and we have a science pacing guide to keep us on track.  I plugged in Nature 
Unleashed anytime the activity fit with the GLE we were working on at that time.  
Not all GLE'sare nature appropriate because we have other areas we have to 
cover.  However, when we have a nature based GLE I almost always use a Nature 
Unleashed or Unfolds activity. 

• I modified some of the writing activities to better fit kindergarten students. 
• I modified the procedures to better fit the needs of my students. 
• I often modified to make the lessons more challenging for my students.  In a few 

lessons, where models to represent real items were called for, I found the real 
items to use.  I have no idea how to find a real turkey foot so have not used one. 

• I teach hands-on learning, especially with the younger children.  The lessons were 
great to use...however, I would supplement in any resources I could.. (real bird 
nests, real feathers, etc) 

• I teach kindergarten so some of the lessons had to be simplified.  If I didn't have 
the required materials I substituted.  For example, instead of looking at lettuce 
seeds we used pumpkin seeds. 

• I used hydroponics to show how the beans would grow.  I also found a page off 
the internet that had a spot for the student to log in on each day and write about 
the difference from one day to the other and also to draw a picture of the changes. 
We also di the weather daily:  temperature, sunny, rain, cloudy, snow, and we 
graphed it.  We also did a project on an animal of their choice.  This project took 
awhile to do but the students loved it!  They picked their animal and researched it.  
They had to tell bout their habitats, predators, prey, food, lodging, etc.  They had 
to write a paper, put pictures and info onto a poster board, present it to the class, 
and we hung them in the hall. 

• I used the activities along with our Science textbook. I pulled activities from both 
and blended the lesson. 

• I usually just added something to my lessons to fit with the theme I was teaching 
that week. 

• I usually teach more content than what is listed and use the guide to supplement 
what I am already teaching. 

• I was not provided with a teachers guide - we received books and activity books if 
there was more I didn't know about it. 
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• I was using the program with preschoolers. Therefore many of the written lessons 
did not apply to the group. Supplemental activities were often used. The children 
often drew in their notebooks, but rarely wrote. 

• I worked as a naturalist for 6 years for MDC. I have a few supplemental activities 
that I added to the lessons that I used earlier working for the department. 

• I would extend the activities to include reading standards, and language where 
possible. 

• If the graph or title did not match what I was doing, then we retitled it and used 
the page. 

• If the whole lesson is something that has to be done outside, it is sometimes a 
problem due to weather. Principals would not be happy if we took the kids outside 
when it was raining heavily or when there is snow or ice that they would have to 
walk through Plus in the winter we're not allowed to take the kids out if the feels 
like temp is below 32. 

• just modified it to meet my needs 
• Just neede to modify things for my particular students. 
• Most kindergarteners at the beginning of the year are not able to do as much 

writing as asked.  There are also lots of words with no pictures so it is hard to 
read.  Its not very kid friendly. 

• My class is a transitional Kindergarten class.  The students need to have things 
broken down into simpler terms and concepts.  I also focused on the skills that are 
required for Kindergarten Common Core in the areas of Science, Reading, 
Writing and Math wen using the guide. 

• Since I am in a gifted education classroom, I had to modify some of the lessons to 
create more higher order thinking skills. 

• Some days, weather was not cooperating, so activity had to be altered 
• Some of the activities were not long enough and needed some extra information 

in order to meet our science standards 
• The lessons were taught more as extensions and used along with my district 

science and writing curriculum. 
• The supplements that I brought in were just things I could use with that unit for 

centers in my preschool classroom. I actually used the pilot edition of the 
Preschool curriculum. 

• Tied in all other areas of curriculum to stay within core and state standards. 
• Used other story guides to go with curriculum.  For example used "Fairy Houses" 

by Tracy Kane on how to take care of nature. 
• Used string to demonstrate how the wind blows and taped it in the journal.  Did a 

leaf rubbing on leaf portraits.  Taped in a radish and lettuce seed with scotch tape. 
• We did the lessons were completed outside in our outdoor classroom, and student 

selected an area and made drawing and predications about how the area would 
change. 

• We didn't have a lot of the materials needed. Some of the lessons also required all 
day and week observations whereas I only had students for 30 minutes once a 
week, so the lessons needed to be modified for this. 
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• We integrated Art and Music into the curriculum as we are an arts school. So we 
made up songs to go with some of the units. We did art projects that integrated all 
the seasons. 

• We just had to supplement some of the items that we needed to use to complete 
the lesson. 

• We supplemented the lessons with resources from the internet. 
• We tailored it for more interaction and engagement 
• We used this curriculum to supplement our current units of study. The lessons 

were interwoven into our current units and modified to meet our objectives. 
• We wrote cloud stories and used Ivory soap to make clouds in the microwave as 

well as the cloud activity in the Nature Unfolds book. 
• When teaching the lesson about turkey life cycles, I added some YouTube footage 

of turkeys, downloaded some clips of turkey sounds, and brought in turkey 
feathers from one of my husband's harvests. 

Table 0-234.  From which Nature Unleashed lessons did you teach one or more activities 
this school year (2014-15)? (Check all that apply.) 
 Unleashed 
Lesson 1: It’s All Connected 91% 
Lesson 2: It’s What’s Inside That Counts 75% 
Lesson 3: Having What It Takes—To 
Survive! 

82% 

Lesson 4: Chain of Foods 89% 
Lesson 5: You Eat What?! 73% 
Lesson 6: You Want Flies With That? 49% 
Lesson 7: It All Makes Sense 47% 
Lesson 8: Humans Are Organisms, Too 43% 

Table 0-235.  For the activities from Nature Unleashed that you taught this school year, 
how closely did you follow the procedures in the Teacher Guide? (mean response; 1 = 
Never, 5 = All or almost all activities) 
 Unleashed 
I followed the procedures outlined in the 
Teacher Guide with few or no 
modifications. 

3.7 

I used only some of the items from the 
procedures in the Teacher Guide. 

3.3 

I brought in supplemental activities or 
materials other than those in the Teacher 
Guide. 

3.0 

I made other changes to the procedures in 
the Teacher Guide. 

2.7 

Table 0-236.  Please describe any differences between procedures outlined in the 
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Teacher Guide and how you taught the activities from Nature Unleashed. 
Unleashed 

• Chapter 3 Nature Unleashed - we do not do bird feeders because there is not a 
good location for observation at our school.  I do not use the camouflage activity 
as written because it is too easy.  I have a variety of pattened fabrics and pastic 
animals tht I put on the different fabrics.  Students observe from different 
distances and with different colored filters documenting their observations and 
making inferences about what makes an animal blend into its environment,  Then 
I extend it to another activiy.  I want students to understand the different ways 
camouflage is used by animals so I created an educlips board online with images 
of animals in their environment.  Students classified and made claims about the 
type of camouflage and engaged in argumentaround their claims supporting them 
with evidence.  That is just one example - there are others. 

• Depending on the season, I had to make the lesson adaptable to weather. I also 
had to bring in more things to assess students on their activity work and 
knowledge gained from the "textbook" of Nature Unleashed. 

• For the survival unit, I play "Oh Deer" game.  For the camouflage unit I also used 
colored toothpicks in the grass. 

• I added some activities to follow interests of the group. 
• I adjusted them to meet the needs of my students based on their schema or 

background knowledge. 
• I am a teacher of gifted children so it is important for me to differentiate the 

curriculum in order to meet the needs of my students. 
• I brought in added activities to go along with the teacher guide.  It just added to 

what was already there. 
• I changed a few of the activities and used supplemental materials to extend the 

lessons. 
• I changed the order of activities once in awhile, and I pulled in some materials 

from the biology section of my curriculum on dichotomous keys and angiosperms 
vs. gymnosperms, for example. 

• I combined some activities when the students went outside together when possible 
due to weather and other classes going out at the same time. Other than that, I 
pretty much followed the teacher guide. 

• I combined some of the lessons. 
• I coordinated the classes with technology, communication arts and math. Each 

quarter, students were responsible for a written report, oral presentation and 
project. We started out with macrophages, then trees, mammals, birds, and 
amphibians and reptiles. he reports became longer as we introduced new elements 
from each lesson (habitat, food, predator, prey, webs etc.) 

• I did not do all of the activities outlined in the Teacher Guide. I did not have the 
time to do all of them. I mainly used the student book for discussion and some of 
the work sheets and activities. 

• I did not have enough time to implement the activities I wanted so I combined 
them with science resources provided by our science department.  I may have 
used part of an activity and spent time writing or reading so it was our nonfiction 
reading and writig class. 
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• I didn't record temperature daily.  I didn't always use all of the activities.  I picked 
out what parts worked for me. 

• I didn't use the journals that the state provides with this material.  Students make 
their own and we do some of the activities that are suggested, but other times I 
use supplemental material/activities. 

• I dnot remember getting a teacher's guide for this unit...just the student books. 
• I expanded upon building a bird feeder. I created sheets to help guide students in 

this STEM project, giving it a more engineering feel. I also had them mimic the 
look of the ecosystem posters by creating our school yard on a large poster board. 
Finally,  expanded on the "extra" ecosystems in the back of the book regarding 
Missouri caves. We went to Onondaga Cave and I had them complete work based 
on their learning. 

• I followed my school CCO's and lesson plans that incorporated Nature Unleased. 
• I followed the lessons however we liked to dig a little deeper with using 

technology and research. 
• I had to bring in some supplemental information for the kids on occasion to add to 

the program.  The entire program was used, and more was added. 
• I had to reduce the number of lessons and activities because I have so much other 

science content I have to cover. 
• I have a blind student so I needed to adapt some of the activities so that they could 

understand the material better and participate more.  A brailled edition of Nature 
unleashed would have been awesome! 

• I have a very small class (only 7 students) so I needed to modify some of the 
activities that called for larger numbers of students. 

• I included Critter Rock DVD, I used EXPLOR when articles went along with the 
lesson(s), I used language that helped special needs students comprehend areas 
they asked quite a few questions about, I modified a few of the activities to fit the 
needs of someof the small groups, etc. 

• I just added a few other fun activities to enhance the lesson further. 
• I just added Kagan Cooperative learning Strategies and centers to teach some of 

the activities. 
• I made lesson related articles from Missouri Conservationist magazine available 

for students who wanted to enrichment. 
• I modified some of the tests to assess only what we needed for our report card. 
• I moved activities indoors when weather was unstable, added supplementary tools 

or locations as availability permitted 
• I needed to accommodate some lessons for certain students. 
• I only made changes when needed to fit the time constraints or materials I had 

available. 
• I previously had an ecosystem unit I taught...I followed the guide but incorporated 

many of my previous activities. 
• I shortened and compacted lessons. 
• I taught most of the lessons, however if time was an issue I modified the lesson a 

bit. I also spent some extra time on researching birds of Missouri. We were 
working on research skills in English. 
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• I teach gifted education, so some of the lessons I had to modify to meet the needs 
of my students. 

• I thought the outline in the Teacher Guide was good and easy to follow. 
• I used it as supplemental with my textbook. 
• I used organism cards and had students move to an area of the room to 

demonstrate whether they were producers or consumers, then 
herbivore/omnivore/carnivore. Then we built simple food chains instead of a web. 

• I used regular classroom materials as well. 
• I used story books I have to add a literature piece. 
• In past years, I have followed the teacher guide closely.  This year, however, I let  

the students guide the learning and teaching. 
• Many of the activities were too time consuming and I had to shorten them.  We 

did activities outdoors as often as the weather permitted. 
• modified for timing and to match my district assessments 
• Modified things to accomodate my particular students. 
• Much of what I did was to modify the discussion or procedures, or to skip parts of 

lessons that I felt were redundant or not necessary for my group of students. For 
example, I modified the lesson where students are asked to look at the various 
Missouri ecsystems to be an introductory lesson where students look and identify 
animals from each poster in 15-20 minute increments. I don't have them look at 
the text book prior to the lesson, and have them use the various animal/plant 
identification books I have round the lab. I find they tend to play with the material 
more when they view it as a hunt. They have so many questions about what each 
animal is, and they like that they are able to find the answers.    Now, having had 
all the students look at the variou posters, I pull the students back for a discussion 
on each. We compare and contrast each ecosystem, and discuss how or why 
certain animals are more suited for their particular niche. I can pull on more 
material during our discussions by structuring it ths way, as well as begin a 
discussion on adaptations. 

• My teammate and I simplified some of the activities to fit the time we had within 
our day/quarter. 

• Pulled in a few crafty activities to accompany the topics 
• Since my class is a combined 1st, 2nd, 3rd grade class I simplified many of the 

activities and procedures. 
• Some activities require more time than we can spend on them, so I substitute 

activities that teach or practice the same concept in less time, but produce the 
desire outcome. 

• Some lessons seems repeatitve so they were shortened. 
• Some of our students need additional background information & vocabulary 

reinforcement as well as extra practice with measurement & observation skills. 
• Some of the activities didn't go deep enough. Others I did over a couple of days 

and brought technology into the activities. 
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• Some times the lesson was split, some times we did not go outside, some 
activities like the food web with yarn was prepared, but it rained and we have not 
had a chance to recoup that lesson, but used online activities instead. We also tied 
in other resoures that were given like some video and some direct connections to 
the MO Dept. Nature Unleashed online videos. 

• Sometimes I made group things whole class if time was limited. 
• Sometimes I shortened the activities or only did one of the activities due to time 

constraints. I also modified two of the lesson assessments, the "So what do you 
know" sheets, to better suit my needs. 

• The activities in the Nature Unleashed Teacher Guide are GREAT.  I simply do 
not have time anymore to do the activities to the extent outlined in the book.  
Generally I use some of what is offered in the guide and modify or shorten it to fit 
my time schedle. 

• The activities were often not done as they didn't work well in a classroom. 
• The time frame in my classroom only allowed for shorter lessons over multiple 

days.  I often needed to modify the lessons to accommodate the amount of time 
that was available.  I also made changes to meet the expectations of the my school 
and district. 

• There were very few differences- since I used this as part of our regular Life 
Sciences curriculum, I was required to include one or two extra worksheets as 
informal observations of student mastery/progress. per district requirements. 
Otherwise, I would nt have made any changes. 

• There were very few differences.  It was actually the exact material we received 
from MySci, so I was able to pretty much review most of the material. 

• Time is so limited in classrooms anymore is is hard to teach it all line by line. 
• time rescrictions 
• Unfortunately, toward the end of the last two lessons we were running out of time 

to do all of the activities.  Now that I am more familiar with the material and the 
timing I will try to get to all of the activities as they are all well planned and 
intereting. 

• Used many resourses besides the Nature Unleashed book. 
• We added the Yellowstone National Park food chain in addition to Missouri food 

chains which tied into another 3rd grade project we were completing. 
• We had a new science series this year.  I used the book most of the time and 

supplemented with teacher guide, mostly labs. 
• We have a creek off of our schoolyard ecosystem prairie and, when it contained 

water, we treated it as a "pond" ecosystem - though it isn't.  Also, I utilized guest 
speakers from the Conservation Department to teach lessons that coincided with 
our lessonsat the time (ie. Jeff Cantrell and Cyndi Cogbill). 

• We have a very limited time to teach this unit.  I teach it three times a year and 
have modified the curriculum and activities to fit within a 3 week period.  
Students love the resources MDC provides and the field trip that we attend to the 
pond/prairie/frest.  This is one of their favorite parts of 4th grade! 

• We have another curriculum to teach as well. Many of the activities were 
complementary to Nature Unleashed so I blended the two. 
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• We have multiple curriculums that we taught from. I used your outline and your 
informational text and supplemented the other materials for more experiments that 
could be done indoors. 

• We increased the level of difficulty. 
• We mostly used the reading material from the Nature Unleashed booklet.  We 

used some of the activities from the food chain lessons, used ecosystem posters in 
some of the lessons.  We had to modify it quite a bit this year since we lost our 
outdoor classrom due to construction around our building. 

• We used the nature explorations from web site 
http://www.naturedetectives.org.uk/    incorporated the learning games/hunts 

• We were not able to go outside as often as the Teacher's guide suggested due to 
weather conditions 

• When I became certified to teach the Nature Unleashed program, I had already 
covered my school's curriculum on many of those topics and points of 
exploration. I used the Nature Unleashed program to supplement future 
explorations we did in class, or outsid of our school that have areas with plants 
and animals present. 

Table 0-237.  From which Conserving Missouri's Aquatic Ecosystems chapters did you 
teach one or more activities this school year (2014-15)? (Check all that apply.) 
 CMAE 
Chapter 1: Water Is Life 95% 
Chapter 2: The Ultimate Recyclable 80% 
Chapter 3: What’s Your Watershed 
Address? 

74% 

Chapter 4: Living in the Water 74% 
Chapter 5: From Sun to Sunfish 71% 
Chapter 6: Missouri’s Aquatic Ecosystems 84% 
Chapter 7: Rivers and Streams 62% 
Chapter 8: Lakes and Ponds 54% 
Chapter 9: Swamps and Marshes 39% 
Chapter 10: Fishing for Answers 51% 

Table 0-238.  For the activities from Conserving Missouri's Aquatic Ecosystems that you 
taught this school year, how closely did you follow the procedures in the Teacher Guide? 
(mean response; 1 = Never, 5 = All or almost all activities) 
 CMAE 
I followed the procedures outlined in the 
Teacher Guide with few or no 
modifications. 

3.4 

I used only some of the items from the 
procedures in the Teacher Guide. 

3.2 
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 CMAE 
I brought in supplemental activities or 
materials other than those in the Teacher 
Guide. 

3.4 

I made other changes to the procedures in 
the Teacher Guide. 

3.2 

Table 0-239.  Please describe any differences between procedures outlined in the 
Teacher Guide and how you taught the activities from Conserving Missouri's Aquatic 
Ecosystems. 
CMAE 

• Again, we had a new science series this year.  I used labs out of the teacher guide.   
We used the notebooks for outside activities. The notebooks were great.  They 
helped  students to be more aware and observant and to record and take notes. 

• Before I started the unit I did the pre-test. I would pre-test before each section to 
see what the student knew. Then I would move to vocabulary: student would 
define the words for the section, then play word games, and discuss the 
vocabulary. Once I feltthe students were comfortable we would scan the chapter 
section and predict what the chapter was to cover. Then we would read the section 
as a group and discuss the section. Depending on time we would do the activities 
after the reading. Sometimes we woul do the activites at the begin. A couple of 
changes I did was the materials for the activities- foil for wax paper, water bottles 
for droppers ect. At the end of each chapter we do the post test. If something go 
missed I would recover the topic. 

• core competencies 
• Created a digital ecosystem, utilized cards for independent activity 
• Did a number of water quality testing labs. Had an extensive extension of 

structure of fish/ Archimedes principle to describe floating/buoyancydensity/ 
swim bladders/ 

• Due to time constraints I had to modify some of the lessons and items used. 
• I added building an aquatic ecosystem in the bottle to our already studied 

Terrestrial ecosystem for comparing and contracting the interaction with biotic 
and abiotic factors. 

• I also used a model from MSD. I added in some information about human 
population. 

• I also using things I already had in the classroom; posters, activities, etc 
• I combined information from the CMAE and our district textbook - McDougal 

Littel Life Science series. 
• I combined several of the activities into a quarter project for advanced science 

students. 
• I did not have the DVD and could not show the videos that went with some of the 

lessons, so I showed other videos, or just used the articles and questions that went 
with the lessons. 

• i felt a one and done lesson isn't enough for a topic so I always supplement each 
one. 
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• I had to change some things to correlate with my current district curriculum. 
• I had to make a large amount of changes. Too simple. Too hard. Not having the 

supplies. 
• I had to pick, choose and supplement to fit my time schedule. 
• I have been doing this so long with my students that I don't look at the specific 

procedures in the Teacher's Guide.  The activities and lessons that we do may use 
other materials or methods, but they are very similar.  Instead of having small 
group waterhed models showing pollution, students participate in a river 
watershed model as a large group activity. 

• I like to have many things for students to do.  So, I used many supplemental labs.  
I also had a person from MDC come and present to the students on the watershed. 

• I made one lab on surface tension of water into a an experiment to check the 
effects of salts, oils, and other pollutants on surface tension. 

• I made some modifications for time. 
• I often added video or internet activities to the lessons 
• I skipped some of the activities due to lack of materials. 
• I switched the emphasis on fish to nature in a more urban environment 
• I teach gifted education, so some of the lessons I had to modify to meet the needs 

of my students. 
• I used the Teacher's Guide to give me insight into the procedures for lessons.  I 

added a couple of discovery education videos from time to time so students could 
see what was being discussed.  But mostly ideas and materials were from the 
teacher's guide. 

• I used this as an idea to teach water chemistry in my high school chemistry lab 
and with my education coordinators help I think we did some interesting things 
that tie to the unit but were not exactly like the resources given by the department 

• I would often bring in other activities from Project Wet. 
• I wrote my own chapter summaries and comprehension activities to supplement 

what you guys have. 
• In some activities, I follow the procedure to the Teacher Guide, especially 

activities that do not require much preparation time and the materials are 
accessible.  I have added a field trip to Bois D'Arc so I added an activity making a 
food web using the ond Life poster.  I've also added a field trip to the Water Mill 
Watershed.  In preparation for that field trip, I taught a unit in MO Trees, 
Grassland, Forests, and MO caves.  In addition, I bring in pond water and we see 
invertebrates under the microscoes. 

• In some cases it was to reduce the amount of class time required and others it was 
to align it with a field based experience we were conducting. 

• Incorporated a lot of cooperative learning strategies. 
• Making adjustments based on abilities.  We have a Groundwater Contamination 

manipulative that I used with several. 
• materials, technology simulations instead of hands on sometimes 
• Modifications for sizes of groups; added a few activities from Project WET book 
• Modified for time 
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• Most of the activities are aligned for more of a 6th grade class and I teach 8th 
graders, so many of the activities I modified in various ways to meet the needs 
and learning levels of my 8th graders. 

• needs additional materials and information for the students to really understand 
the concepts. 

• Re-type, change wording, chunk the material, add in activities from other classes 
I've taken, or other resources on the topic. 

• Same accomodations as before for weather, location, and materials available... 
• Since this was our first year, I went back and used many of the lessons from 

Nature Unleashed. Look at my response for this question for Nature Unleashed. 
• Some videos were not used.  Worksheets were modified.  Some shorter activities 

were eliminated or combined with other activities. 
• The grant money was utilized to it's full potential- creating an outdoor learning 

lab. However, that did not leave much left for other resources that should have 
been utilized in the curriculum instruction. 

• The procedures had to fit into a 52 minute class, with cleanup before the next 
class 

• The reading level is far above what my students can handle. 70% of our kids read 
below 6th grade level. We added interactive notebook pages, Wrote modified 
versions of the readings and tests, and added activities from Project Wet. We also 
added several inestigations involving the properties of water. 

• Time was always an issue so some of the lessons were discussed and cut short.  I 
also supplemented some of my own video segments on water pollution to a 
lesson.  Most of the lessons were taught as instructed. 

• used all of the items from the procedures in the teachers guide 
• We added hydrology to aquatics and caves. 
• We would bring in enrichment activities to help with student understanding. 
• When discussing watersheds in chapter 3 I added an additional activity to show 

the students how watersheds change over time. Also, when discussing the water 
cycle, I added two additional activities. All of the activities were from Project 
Wet or Project Wld Aquatic. 

Table 0-240.  Q15 From which Nature Unbound lessons did you teach one or more 
activities this school year (2014-15)? (Check all that apply.) 
 Unbound 
Lesson 1: What is Ecology? 92% 
Lesson 2: Reproduction and Adaptation 72% 
Lesson 3: Population Checks and Balances 70% 
Lesson 4: Interactions—Costs and Benefits 
of Survival 

62% 

Lesson 5: Extinction—Causes and 
Consequences 

64% 

Lesson 6: Exploring the Nature of Energy 
Flow 

62% 
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Lesson 7: The Cycling of Elements 
Through Ecosystems 

60% 

Lesson 8: Diversity and Disturbance of 
Biological Communities 

55% 

Lesson 9: Culminating Activity—
Researching and Planning Like a Resource 
Manager  

15% 

Table 0-241.  For the activities from Nature Unbound that you taught this school year, 
how closely did you follow the procedures in the Teacher Guide? (mean response; 1 = 
Never, 5 = All or almost all activities) 
 Unbound 
I followed the procedures outlined in the 
Teacher Guide with few or no 
modifications. 

3.1 

I used only some of the items from the 
procedures in the Teacher Guide. 

3.2 

I brought in supplemental activities or 
materials other than those in the Teacher 
Guide. 

3.7 

I made other changes to the procedures in 
the Teacher Guide. 

3.2 

Table 0-242.  Please describe any differences between procedures outlined in the 
Teacher Guide and how you taught the activities from Nature Unbound. 
Unbound 

• Due to inclement weather, class size, and classroom management issues, I often 
modified the activities in Nature Unbound.  For example, if we were scheduled to 
conduct an outdoor lesson on a day it rained or the temperature was too high or 
too low, I woul have students use the Internet to research the topic we were going 
to study outside.   In cases where I had a large class with discipline issues, I 
modified outdoor activities for indoors because the students could be better 
supervised in the classroom vrsus outdoors.  Also, I never had students collect 
live samples (i.e. Act. 2.2 and Act. 3.1) because I felt many of the students I 
worked with this year would be cruel to the organisms.  In addition, I did not take 
advantage of the culminating field experence because I did not feel the students 
were focused or behaved enough to venture away from the school. 

• I added a lab from the regular textbook 
• I added in self-created guided reading questions for each of the chapters.  I 

added/modified activities based on class needs and time. 
• I added supplemental questions to relate the activity back to notes from class. 
• I created my own assessments.  I sometimes shortened the lessons. 
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• I did not take the students outside during the first chapter.  The Mike Brown 
incident occurred within miles of our school and it was best not to be outside of 
the building during the last weeks of August and first of September as tensions 
were high. 

• I did not use Nature Unbound very often and did not use the activities so I cannot 
comment. 

• I had them do research on several specific Missouri species 
• I had to accommodate for weather with some of the activities.  Also, I needed to 

allow the students to get more practice with some of the terminology. 
• I have a high ELL population in my classes, so most of my lessons concentrated 

on vocabulary reinforcement. 
• I have to adjust for the limited space and resources outside our school building. 

We use a small area behind the school or walk to the park. 
• I modified most of the activities to complement my teaching style and for my 

specific goals of my class.  I also used the Nature Unbound text as a supplemental 
to my textbook. 

• I modified procedures to fit my teaching style, often compacting activities, 
modifying them to be appropriate for older students, and going deeper into 
ecological principles driving the concepts presented. 

• I modified some for time considerations.  I adapted a few to be done inside when 
weather was an issue. 

• I provided more "hands on." 
• I tried to integrate technology use by the students where I could and I had some 

supplemental worksheets that I added. 
• I used several substitutes for equiptment that they suggested for use. 
• I used the book to introduce the idea and gave students reading guides to help 

them with the content 
• I usually add more details/steps for the kids to follow. I also add in more 

questions to write in their notebooks. 
• I usually added a research project for each unit.  Part of the study would be 

completed in the field and the last part was completed in the classroom analyzing 
data and finding research to support data. 

• I went back to some of the activities that I used in previous years for ecology. 
• I would customize the lessons to utilize our 14 acre outdoor classroom and 

incorporate unit/ lesson objectives. 
• mostly just supplemented with lecture notes and did activities 
• No differences. Used all the lesson plan material, just not all the activities.  I have 

used Nature Unbound four years and the materials and ideas are outstanding. 
• Not useful or doable for classrooms. 
• Pre-test and post test before each section. vocabulary: define the words, vocab 

games, vocab quiz.. Scan the chapter, read, take notes, share notes- most of the 
time we did this as a group. I add a plant press project, identifiying tree walk, tree 
plantin project, and end of course project (compare and contrast- care for prairie. 
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• Since we were limited as to outdoor areas available, photographs 
(diversity/ecology), animal information handouts (types of reproduction), News 
articles on extinctions (causes/consequences/preditions), flow charts on food 
chains/webs (connecting producersconsumers), diagrams of the cycles 
(water/nitrogen/carbon), and catastrophes (disasters, fires, earthquakes, spills, etc 
effects on communities). 

• Some activities from my Biology I classes were used to supplement the Nature 
Unbound curriculum 

• The teaching activities are inadequate to teach the concepts. 
• We did a lot of outdoor instruction. 
• We have a textbook that also covers theses subjects. We use materials from both 

sources for these units. 
• We worked in groups of two most of the time. 
• Due to inclement weather, class size, and classroom management issues, I often 

modified the activities in Nature Unbound.  For example, if we were scheduled to 
conduct an outdoor lesson on a day it rained or the temperature was too high or 
too low, I woul have students use the Internet to research the topic we were going 
to study outside.   In cases where I had a large class with discipline issues, I 
modified outdoor activities for indoors because the students could be better 
supervised in the classroom vrsus outdoors.  Also, I never had students collect 
live samples (i.e. Act. 2.2 and Act. 3.1) because I felt many of the students I 
worked with this year would be cruel to the organisms.  In addition, I did not take 
advantage of the culminating field experence because I did not feel the students 
were focused or behaved enough to venture away from the school. 

• I added a lab from the regular textbook 
• I added in self-created guided reading questions for each of the chapters.  I 

added/modified activities based on class needs and time. 
• I added supplemental questions to relate the activity back to notes from class. 
• I created my own assessments.  I sometimes shortened the lessons. 
• I did not take the students outside during the first chapter.  The Mike Brown 

incident occurred within miles of our school and it was best not to be outside of 
the building during the last weeks of August and first of September as tensions 
were high. 

• I did not use Nature Unbound very often and did not use the activities so I cannot 
comment. 

• I had them do research on several specific Missouri species 
• I had to accommodate for weather with some of the activities.  Also, I needed to 

allow the students to get more practice with some of the terminology. 
• I have a high ELL population in my classes, so most of my lessons concentrated 

on vocabulary reinforcement. 
• I have to adjust for the limited space and resources outside our school building. 

We use a small area behind the school or walk to the park. 
• I modified most of the activities to complement my teaching style and for my 

specific goals of my class.  I also used the Nature Unbound text as a supplemental 
to my textbook. 
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• I modified procedures to fit my teaching style, often compacting activities, 
modifying them to be appropriate for older students, and going deeper into 
ecological principles driving the concepts presented. 

• I modified some for time considerations.  I adapted a few to be done inside when 
weather was an issue. 

• I provided more "hands on." 
• I tried to integrate technology use by the students where I could and I had some 

supplemental worksheets that I added. 
• I used several substitutes for equiptment that they suggested for use. 
• I used the book to introduce the idea and gave students reading guides to help 

them with the content 
• I usually add more details/steps for the kids to follow. I also add in more 

questions to write in their notebooks. 
• I usually added a research project for each unit.  Part of the study would be 

completed in the field and the last part was completed in the classroom analyzing 
data and finding research to support data. 

• I went back to some of the activities that I used in previous years for ecology. 
• I would customize the lessons to utilize our 14 acre outdoor classroom and 

incorporate unit/ lesson objectives. 
• mostly just supplemented with lecture notes and did activities 
• No differences. Used all the lesson plan material, just not all the activities.  I have 

used Nature Unbound four years and the materials and ideas are outstanding. 
• Not useful or doable for classrooms. 
• Pre-test and post test before each section. vocabulary: define the words, vocab 

games, vocab quiz.. Scan the chapter, read, take notes, share notes- most of the 
time we did this as a group. I add a plant press project, identifiying tree walk, tree 
plantin project, and end of course project (compare and contrast- care for prairie. 

• Since we were limited as to outdoor areas available, photographs 
(diversity/ecology), animal information handouts (types of reproduction), News 
articles on extinctions (causes/consequences/preditions), flow charts on food 
chains/webs (connecting producersconsumers), diagrams of the cycles 
(water/nitrogen/carbon), and catastrophes (disasters, fires, earthquakes, spills, etc 
effects on communities). 

• Some activities from my Biology I classes were used to supplement the Nature 
Unbound curriculum 

• The teaching activities are inadequate to teach the concepts. 
• We did a lot of outdoor instruction. 
• We have a textbook that also covers theses subjects. We use materials from both 

sources for these units. 
• We worked in groups of two most of the time. 
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Table 0-243.  About how often did you do each of the following this school year while you 
were teaching lessons from Discover Nature Schools? (mean response; 1 = Never, 5 = 
All or almost all activities) 

 Unfolds Unleashed CMAE Unbound 

2 or 
more 
units Total 

Arranged seating 
to facilitate 
student 
discussion. 

3.6 3.7 3.7 2.9 3.6 3.6 

Used open-ended 
questions. 

4.4 4.3 4.3 4.0 4.3 4.3 

Required students 
to supply 
evidence to 
support their 
claims. 

3.8 4.2 4.2 3.8 4.5 4.1 

Encouraged 
students to 
explain concepts 
to one another. 

3.9 4.2 4.1 3.7 4.5 4.1 

Encouraged 
students to 
consider 
alternative 
explanations. 

3.9 4.0 4.0 3.9 4.4 4.0 

Table 0-244.  About how often did your students take part in each of the following 
activities this school year while you were teaching lessons from Discover Nature 
Schools? (mean response; 1 = Never, 5 = All or almost all activities) 

 Unfolds Unleashed CMAE Unbound 

2 or 
more 
units Total 

Made formal 
presentations to 
the class. 

2.5 2.7 2.8 3.0 3.3 2.8 

Engaged in 
hands-on 
activities. 

4.4 4.1 4.0 4.0 4.5 4.2 

Designed or 
implemented their 
own investigation. 

2.9 2.9 2.9 2.8 3.3 2.9 

Worked on 
models or 
simulations. 

2.9 2.8 3.2 2.9 3.3 3.0 

Worked on 2.9 2.5 2.5 2.7 3.4 2.7 
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extended 
investigations or 
projects (a week 
or more in 
duration). 
Participated in 
fieldwork 
(collected data or 
recorded 
observations 
outside the 
classroom). 

3.4 3.6 3.4 3.1 3.6 3.4 

Used a science 
notebook or 
journal. 

3.8 4.2 3.9 3.3 4.5 4.0 

Worked on 
portfolios. 

2.1 1.9 2.1 1.8 2.6 2.0 

Participated in 
discussions with 
the teacher to 
further understand 
activity content. 

4.0 4.1 3.9 3.9 3.9 4.0 

Worked in 
cooperative 
learning groups. 

3.9 4.2 4.3 3.9 4.3 4.1 

Shared ideas or 
solved problems 
with each other in 
small groups. 

3.8 4.0 4.0 3.8 4.3 3.9 

Went outside 
during at least 
part of a lesson. 

4.1 3.8 3.5 3.5 4.0 3.8 

Table 0-245.  About how often did you do each of the following this school year while you 
were teaching other lessons (not Discover Nature Schools lessons)? (mean response; 1 = 
Never, 5 = All or almost all activities) 

 Unfolds Unleashed CMAE Unbound 

2 or 
more 
units Total 

Arranged seating 
to facilitate 
student 
discussion. 

3.8 3.9 3.7 3.1 3.9 3.7 

Used open-ended 
questions. 

4.2 4.4 4.3 4.0 4.3 4.3 

Required students 4.0 4.2 4.2 4.0 4.3 4.2 
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to supply 
evidence to 
support their 
claims. 
Encouraged 
students to 
explain concepts 
to one another. 

3.9 4.2 4.2 3.9 4.3 4.1 

Encouraged 
students to 
consider 
alternative 
explanations. 

3.8 4.0 4.0 3.9 4.4 4.0 

Table 0-246.  About how often did your students take part in each of the following 
activities this school year while you were teaching other lessons (not Discover Nature 
Schools lessons)? (mean response; 1 = Never, 5 = All or almost all activities) 

 Unfolds Unleashed CMAE Unbound 

2 or 
more 
units Total 

Made formal 
presentations to 
the class. 

2.8 3.1 3.1 3.0 3.3 3.0 

Engaged in 
hands-on 
activities. 

4.1 3.9 3.9 3.7 4.3 3.9 

Designed or 
implemented their 
own investigation. 

3.0 3.0 3.0 2.9 3.3 3.0 

Worked on 
models or 
simulations. 

2.8 3.0 3.1 3.0 3.3 3.0 

Worked on 
extended 
investigations or 
projects (a week 
or more in 
duration). 

2.9 3.0 3.0 2.8 3.5 3.0 

Participated in 
fieldwork 
(collected data or 
recorded 
observations 
outside the 
classroom). 

2.9 2.8 2.8 2.6 3.5 2.9 

Used a science 3.3 3.6 3.8 2.8 4.1 3.5 
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notebook or 
journal. 
Worked on 
portfolios. 

2.2 2.1 2.3 1.8 2.5 2.1 

Participated in 
discussions with 
the teacher to 
further understand 
activity content. 

4.0 4.2 4.1 3.8 4.0 4.1 

Worked in 
cooperative 
learning groups. 

4.0 4.2 4.3 3.6 4.2 4.1 

Shared ideas or 
solved problems 
with each other in 
small groups. 

3.8 4.1 4.1 3.6 4.1 4.0 

Went outside 
during at least 
part of a lesson. 

3.1 2.9 2.9 2.8 3.7 3.0 

Table 0-247.  To what extent do you disagree or agree with the following about Discover 
Nature Schools? (mean response; 1 = Strongly Disagree, 5 = Strongly Agree) 

 Unfolds Unleashed CMAE Unbound 

2 or 
more 
units Total 

Discover Nature 
Schools is aligned 
with my district's 
content standards. 

3.9 4.2 4.1 4.2 4.2 4.1 

Discover Nature 
Schools activities 
do a good job of 
teaching the 
content. 

4.1 4.4 4.3 4.1 4.3 4.3 

I have enough 
instructional time 
within the school 
year for Discover 
Nature Schools. 

3.3 3.5 3.5 3.5 3.2 3.4 

My students had 
already mastered 
the Discover 
Nature Schools 
content before 
this school year. 

2.2 2.2 2.0 2.3 2.4 2.2 

I have enough 4.2 4.2 4.5 4.3 4.3 4.3 
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content 
knowledge to 
teach Discover 
Nature Schools. 
I feel comfortable 
teaching outside. 

4.4 4.5 4.6 4.2 4.7 4.5 

I feel comfortable 
teaching Discover 
Nature Schools. 

4.4 4.4 4.5 4.2 4.7 4.4 

Table 0-248.  To what extent do you disagree or agree with the following statements 
about your school district? (mean response; 1 = Strongly Disagree, 5 = Strongly agree) 

 Unfolds Unleashed CMAE Unbound 

2 or 
more 
units Total 

My school district 
encourages me to 
teach Discover 
Nature Schools. 

3.6 3.8 3.8 3.7 3.7 3.7 

My school district 
enhances my 
teaching of 
Discover Nature 
Schools by 
providing me with 
needed materials 
and equipment. 

3.3 3.4 3.3 3.6 3.5 3.4 

My school district 
provides time for 
me to participate 
in professional 
development 
related to 
Discover Nature 
Schools. 

3.3 3.6 3.6 3.6 3.4 3.5 

My school district 
provides 
sufficient time for 
me to plan and 
prepare Discover 
Nature Schools 
lessons. 

3.4 3.5 3.6 3.6 3.4 3.5 

My school district 
provides 
sufficient funding 
for me to 

2.9 3.0 3.0 3.1 3.0 3.0 
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purchase 
equipment and 
supplies for 
Discover Nature 
Schools lessons. 
My school district 
provides 
sufficient funding 
for me to take my 
students on 
Discover Nature 
Schools field 
experiences. 

3.1 3.1 3.1 2.9 2.9 3.1 

I have adequate 
facilities at my 
school to teach 
Discover Nature 
Schools lessons 
outside. 

3.6 3.6 3.3 3.3 3.9 3.5 

Table 0-249.  To what extent do you disagree or agree with the following statements 
about the Missouri Department of Conservation? (mean response; 1 = Strongly Disagree, 
5 = Strongly agree) 

 Unfolds Unleashed CMAE Unbound 

2 or 
more 
units Total 

The Missouri 
Department of 
Conservation 
provides 
sufficient funding 
for me to 
purchase 
equipment and 
supplies for 
Discover Nature 
Schools lessons. 

4.0 4.0 4.1 3.9 3.9 4.0 

The Missouri 
Department of 
Conservation 
provides 
sufficient funding 
for me to take my 
students on 
Discover Nature 
Schools field 

4.3 4.3 4.3 3.9 4.0 4.2 
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experiences. 
The Missouri 
Department of 
Conservation 
administers 
Discover Nature 
Schools grants in 
a fair and 
equitable way. 

4.4 4.3 4.4 4.0 4.1 4.3 

Missouri 
Department of 
Conservation staff 
are 
knowledgeable 
about Discover 
Nature Schools 
content. 

4.5 4.5 4.7 4.4 4.5 4.5 

Missouri 
Department of 
Conservation staff 
respond to 
inquiries within a 
reasonable 
amount of time. 

4.4 4.4 4.6 4.4 4.4 4.4 

I would 
recommend the 
Discover Nature 
Schools program 
to other teachers. 

4.6 4.7 4.6 4.5 4.5 4.6 

Table 0-250.  Did your class go on any (or will your class go on any) off-site Discover 
Nature Schools field experiences this school year? 

 Unfolds Unleashed CMAE Unbound 

2 or 
more 
units Total 

Yes 84% 75% 87% 35% 52% 72% 
No 16% 25% 13% 65% 48% 28% 

Table 0-251.  Have you ever received a Missouri Department of Conservation grant for 
your classroom for Discover Nature Schools field experiences or instructional or outdoor 
classroom materials? 

 Unfolds Unleashed CMAE Unbound 

2 or 
more 
units Total 

Yes 85% 81% 90% 59% 67% 80% 
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No 15% 19% 10% 41% 33% 20% 

Table 0-252.  Have you received training on using the Discover Nature Schools 
curriculum by someone from the Missouri Department of Conservation? 

 Unfolds Unleashed CMAE Unbound 

2 or 
more 
units Total 

Yes 84% 80% 90% 80% 85% 83% 
No 16% 20% 10% 20% 15% 17% 

Table 0-253.  Did other teachers in your school (besides you) teach Discover Nature 
Schools lessons during the current school year (2014-15)? 

 Unfolds Unleashed CMAE Unbound 

2 or 
more 
units Total 

Yes 84% 57% 62% 37% 56% 61% 
No 11% 32% 29% 41% 37% 28% 
Unsure 5% 11% 10% 22% 7% 11% 

Table 0-254.  Counting this school year, how many years have you taught? 

 Unfolds Unleashed CMAE Unbound 

2 or 
more 
units Total 

0 to 2 years 9% 6% 5% 20% 7% 8% 
3 to 5 years 16% 15% 17% 17% 15% 16% 
6 to 10 years 17% 18% 14% 26% 15% 18% 
11 to 15 years 24% 19% 14% 11% 15% 18% 
16 to 20 years 16% 20% 16% 15% 15% 17% 
21 to 25 years 7% 12% 21% 2% 22% 12% 
26 or more years 11% 10% 13% 9% 11% 10% 

Table 0-255.  During this school year, what grade level(s) have you taught? (Check all 
that apply.) 

 Unfolds Unleashed CMAE Unbound 

2 or 
more 
units Total 

Kindergarten 38% 0% 2% 0% 26% 11% 
1 42% 3% 2% 0% 41% 13% 
2 36% 5% 0% 0% 41% 14% 
3 1% 25% 2% 0% 52% 14% 
4 0% 67% 3% 0% 59% 31% 
5 1% 26% 19% 0% 52% 18% 
6 1% 7% 65% 2% 48% 17% 
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7 0% 1% 39% 2% 44% 11% 
8 0% 0% 39% 15% 41% 11% 
9 0% 0% 6% 57% 15% 10% 
10 0% 0% 5% 70% 11% 11% 
11 0% 0% 5% 91% 7% 14% 
12 0% 0% 5% 91% 7% 14% 

Table 0-256.  Did you teach in a self-contained classroom this school year (i.e., you were 
responsible for teaching several subjects to one class)? 

 Unfolds Unleashed CMAE Unbound 

2 or 
more 
units Total 

Yes 93% 70% 21% 13% 41% 57% 
No 7% 30% 79% 87% 59% 43% 

Table 0-257.  Which subjects have you taught this school year? (Check all that apply.) 

 Unfolds Unleashed CMAE Unbound 

2 or 
more 
units Total 

Life science 97% 94% 90% 71% 81% 88% 
Earth and space 
science 

88% 81% 59% 22% 70% 69% 

Physical science 91% 83% 59% 33% 70% 71% 
Mathematics 95% 74% 24% 2% 37% 57% 
Reading/Language 
arts 

97% 81% 27% 2% 41% 62% 

Social studies 89% 76% 17% 0% 37% 54% 
Other 11% 10% 14% 38% 30% 16% 

Table 0-258.  Which subjects have you taught this school year? Other text (multiple 
responses in parentheses) 
Unfolds 

• All 
• Health 
• Religion (2) 
• Spelling, Handwriting, Religion 
• Writing 

Unleashed 
• A bit of all 3 sciences above 
• Bible 
• General Science 
• Gifted (2) 
• Health, Spelling 
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• Missouri History 
• Nature Unleashed 

CMAE 
• Agriculture (2) 
• Archery 
• Chemistry 
• History 
• Spelling 
• teir reading 
• Writing 

Unbound 
• Agriculture (5) 
• Agriculture/Conservation 
• Agriculture-Natural Resources 
• Anatomy 
• Anatomy & Physiology, Biology, Chemistry, Zoology, AP Biology 
• AP Env. Science 
• Biology 
• Biology, AP Biology, Advanced/College Biology, Forensic Science 
• Chemistry 
• Chemistry, Physical Science, Biology, Ecology 
• environmental science 
• Environmental/biology 

2 or more units 
• Agriculture 
• biology, physics, ms science 
• Gifted (2) 
• MS Office 
• PE and outdoor awareness 
• STEM 
• Thematic Units 

Table 0-259.  Counting this school year, how many years have you taught lessons from 
the Discover Nature Schools curriculum? 

 Unfolds Unleashed CMAE Unbound 

2 or 
more 
units Total 

None 1% 1% 2% 0% 0% 1% 
1 year 43% 27% 24% 48% 31% 33% 
2 to 3 years 50% 36% 37% 35% 50% 40% 
4 to 5 years 3% 22% 16% 15% 8% 15% 
6 or more years 3% 13% 22% 2% 12% 11% 
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Table 0-260.  Counting this school year, how many years have you taught science? 

 Unfolds Unleashed CMAE Unbound 

2 or 
more 
units Total 

None 0% 0% 3% 15% 7% 3% 
1 to 2 years 9% 8% 6% 15% 7% 9% 
3 to 5 years 20% 20% 21% 13% 22% 19% 
6 to 10 years 19% 22% 16% 28% 26% 21% 
11 to 15 years 24% 18% 11% 11% 7% 16% 
16 to 20 years 11% 20% 17% 9% 4% 15% 
21 to 25 years 17% 13% 25% 9% 26% 16% 

Table 0-261.  What is the highest academic degree you hold? 

 Unfolds Unleashed CMAE Unbound 

2 or 
more 
units Total 

Associate's 
degree/vocational 
certification 

0% 0% 0% 0% 0% 0% 

Bachelor's degree 40% 32% 30% 41% 26% 34% 
Master's degree 56% 63% 63% 52% 70% 61% 
Doctorate, 
specialist, or 
professional 
degree 

4% 5% 6% 7% 4% 5% 

Table 0-262.  How many undergraduate courses have you completed in life, earth and 
space, or physical science? 

 Unfolds Unleashed CMAE Unbound 

2 or 
more 
units Total 

None 3% 6% 0% 0% 4% 3% 
1 course 7% 6% 5% 7% 4% 6% 
2 courses 17% 22% 11% 4% 8% 16% 
3 courses 29% 26% 17% 4% 27% 23% 
4 courses 23% 15% 6% 9% 12% 14% 
5 or more courses 21% 26% 60% 76% 46% 39% 

Table 0-263.  How many graduate courses have you completed in life, earth and space, 
or physical science? 

 Unfolds Unleashed CMAE Unbound 

2 or 
more 
units Total 

None 65% 69% 49% 47% 48% 60% 
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1 course 16% 13% 6% 9% 0% 11% 
2 courses 3% 8% 6% 7% 19% 7% 
3 courses 9% 2% 8% 7% 7% 6% 
4 courses 0% 4% 6% 0% 0% 3% 
5 or more courses 7% 3% 24% 31% 26% 13% 

Table 0-264.  Many teachers feel better prepared to teach some subject areas than 
others.  How well prepared do you feel to teach life, earth and space, and physical 
science? (mean response; 1 = Not adequately prepared, 5 = Very well prepared) 

 Unfolds Unleashed CMAE Unbound 

2 or 
more 
units Total 

Life science 3.2 3.3 3.6 3.5 3.3 3.3 
Earth and space 
science 

3.1 2.9 3.2 2.8 2.9 3.0 

Physical science 2.9 3.0 3.1 3.0 2.9 3.0 

Table 0-265.  Are you male or female? 

 Unfolds Unleashed CMAE Unbound 

2 or 
more 
units Total 

Male 1% 10% 21% 35% 19% 14% 
Female 99% 90% 79% 65% 81% 86% 

Table 0-266.  Are you Hispanic or Latino? 

 Unfolds Unleashed CMAE Unbound 

2 or 
more 
units Total 

Hispanic or 
Latino 

0% 0% 2% 0% 4% 1% 

Not Hispanic or 
Latino 

100% 100% 98% 100% 96% 99% 

Table 0-267.  Which of the following best describes you? (Check one or more.) 

 Unfolds Unleashed CMAE Unbound 

2 or 
more 
units Total 

American Indian 
or Alaska Native 

0% 0% 2% 0% 12% 0% 

Asian 0% 0% 2% 2% 0% 0% 
Black or African 
American 

3% 4% 6% 7% 4% 3% 

Native Hawaiian 0% 0% 0% 0% 8% 0% 
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or Other Pacific 
Islander 
White 97% 96% 92% 91% 85% 97% 

Table 0-268.  If you have any comments, please enter them here. 
Unfolds 

• Although I value the Nature Unfolds curriculumn, I find it time-consuming. We 
often take several days to do a single activity since we may have only 15-20 
minutes on a given day to work on science.  I find that doing the units over the 
course of a week alows students to think about questions or observations. 

• Great Program!  It is a perfect combination to our science program.  Thank you 
for letting Catholic Schools participate. 

• I am moving to first grade next year and I would like to know what is available at 
that level.  I like Science and enjoy teaching it so I will teach it if I have any 
available time. 

• I believe my second grade team enjoys using the Nature Unfold program.  
Unfortunately we do not have a structured Science time during the day so we fit it 
in during enrichment or reading.  I have learned a lot from the training that I have 
received and lok forward to continuing to learn more through more outdoor 
discovery with the colleagues and students. It is truly a great program. 

• I have a Science textbook and teach out of it 3 times a week.  I would work the 
Nature Unfolds into my year by taking a week out of each season to focus on 
those activities.  It is hard to squeeze in "one more thing" but it can be done and it 
is very worhwhile 

• I have never had a class as excited about learning Science as the one I have taught 
this year using this curriculum. 

• I have only received materials for the conservation programs, and have taught 
them from the teachers guides.  Our school is working on receiving a grant for the 
next school year. We plan on getting our training this summer. 

• I love teaching about the outdoors.  I am also the recycling sponsor for our 
elementary school.  I believe the best way to persuade children or adults to 
recycle is to help them to appreciate our environment.  Maybe if they have been 
taught to love our oudoor world and understand it, they will care about recycling. 

• I loved the program!  I do wish that the money for the field experience could be 
used in combination of transportation and admission into the approved places to 
visit and not just transportation expenses only. 

• I only taught one lesson.  I got this curriculum very late in the year and had 
already covered most of what was in it.  My intent is to look over it in depth this 
summer and see how I can implement next year with my Kindergartners.  It looks 
like a great rogram, but teaching one lesson does not make me feel adequate 
enough to take a survey on it.  Next year, I intend to do much more with the 
program and will encourage my other Kindergarten teachers to use it as well. 

• I participated in the grant program, provided receipts to the DNR, & they sent a 
check made out to my school, not me, & I was unable to access those funds.  I 
love teaching Nature Unfolds! 
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• love the program   am very grateful for the transportation grant. 
• My kids love the DNS lessons. 
• My Kindergarten students really enjoyed the field experience field trips.  I was 

able to encourage them to draw and write more during our times of Science 
exploration:  learning about the seasons, weather, life cycle of animals/plants, 
living/non-living tings.  I believe that is because the experiences are so hands on 
and they are able to fully experience the skill on their own. 

• Our school is not affiliated with a school district. It is a private preschool. Some 
of the questions did not apply. We are very excited to be able to participate in the 
new preschool program beginning next year. 

• Thanks for this wonderful opportunity!  I hope to continue teaching from this 
wonderful curriculum! 

• The K-2 curriculum appears to be the same for each grade level.  Is it possible to 
have additional supplemental lessons which show differentiated lesson content for 
each grade level.  If it is there,  perhaps I missed it. 

• We love the Nature Unfolds curriculum!! 
• We love this program! Science has really come alive for my students! 

Unleashed 
• Discover Nature Schools is the best program I have ever been allowed to 

implement in my classroom.  Students have told me time and time again that it 
has been one of the highlights of their education at Glenwood.  Just a couple of 
weeks ago the parents ofone of my former students visited with me and thanked 
me for helping their daughter decide to become a marine biologist.  This is 
strongly connected to her experiences with the animals inside and outside my 
classroom.  I do wish that some funding were avalable to replace some of the old 
equipment to the present needs of the program.  Even a school match possibility 
would be great.  I personally have provided my classroom with more than $250 in 
materials and equipment to make the program hit home with the hildren as they 
care for and learn about animals in the classroom.  I also bought tarps for nature 
journaling and outdoor group activities when appropriate. 

• Great program! 
• Great Program! 
• I absolutely love these lessons.  Every year, my students enjoy these lessons and 

get so excited about science and conservation and nature.  It is, by far, my 
students' most favorite unit all year! 
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• I began the process of applying and carrying out the Discover Nature Schools 
Grant about four years ago.  I dragged my feet on the purchasing process because 
there was not a large variety of options available for purchase other than those 
needed to build  pond or add plants to the school.  We didn't have an easy way to 
get the plants up and running/growing.  I would have been more successful if I 
had taken a year to think through and planning out what we would do here at 
school the year before atcually strting the application process.  Space and 
watering were the biggest challenges.  Building a pond wasn't a viable option it 
seemed that the majority of the items were for that purpose.  The main attraction 
was the field trip, but it would be nice to have mre guidance on the best parks and 
more specific lesson ideas for each of the parks.  I wound up giving back the 
money to apply another year.  I haven't taken that step.  I heard that the 
application process had changed and become more difficult.  I hope tat isn't the 
case.  It is a great idea.  I'm sorry that I let it go. 

• I do wish the Nature Unleashed curriculum was divided by grade and more 
aligned with the GLEs that we have in 5th grade because of the limited amount of 
time I can devote to the program. The kids love the activities and learn a lot from 
them. 

• I don't think I received a teacher's guide.  If there was training, maybe you could 
offer it at different times of the year (right before teachers teach the unit.) 

• I have had the opportunity to  participate in Missouri ShowMe GK-12 and 
BGREEN projects the past 2 years and will participate in QUEST this summer 
and next year. Both have GK-12 and BGREEN have helped me be a better 
science teacher. 

• I like Nature Unleashed, but I find I have to supplement it to make it more 
interesting. I am teaching 5th graders, and a few of the lessons do not challenge 
them enough. I have had trouble starting the vermicomposting, and I am hoping to 
begin that next ear as well as having a few lessons where the students investigate 
plant growth. Our school yard is in an urban setting, and what green areas we do 
have are heavily manicured. Therefore, my biggest difficulty in teaching Nature 
Unleashed is my inability t find a plethora of wildlife. We make it work, and the 
kids enjoy looking in all the nooks and crannies for bugs they haven't seen before, 
but I feel I have to constantly give them a jolt to keep them excited. The students 
love the field trip we take to Clombia Bottoms. 

• I love Nature Unleashed.  It is a wonderful program.  The Conservation Education 
Consultant, Karen Armstrong, is super helpful and knowledgeable. 

• I love teaching from Nature Unleashed.  The program is very well organized and 
the kids love it.  It really brings learning alive.  Adam Brandsgaard does an 
excellent job supporting me and my many questions.  He is very helpful and 
knowledgeable. 

• I love teaching the Nature Unleashed program to my third graders.  They love the 
resource materials and keeping a science journal of their experiences outside. 

• I love the Nature Unleashed program.  It is a great opportunity for students to get 
real experiences while learning about science. Thank you for providing such a 
wonderful resource for our schools! 
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• I love using this fine resource for enriching my environmental program.  Yes, I do 
modify to meet the students and curricular constraints, but it is still very worth 
while.  The students also love having the booklet to descibe and illustrate the 
principle.  A very good program! 

• I participated in the full DNS grant two years ago and loved it! During that year, I 
taught fifth grade and used many of the lessons and strategies in the grant, 
including the field experiences and multiple outdoor activities. Last school year, I 
changed chool districts and grade levels. I mentioned the grant program to my 
new principal, but being new to the district, I didn't push hard. We ended up 
ordering the books for my grade level and all three third grade teachers (including 
myself) used them a limted amount. My survey was based on this year, not the 
year that I more fully implemented the program. I hope to encourage my 
colleagues and administration to adopt the full grant soon, but right now I'm still 
"the new girl" and don't want to be too pushy.Unfortunately, there is a lot more 
pressure to teach tested material and science often goes by the wayside... Thank 
you for the excellent resources! 

• I think this is a good program.  I would like to see it better aligned with the 
Common Core and Next Generataion Science Standards. 

• I truly enjoyed teaching Nature Unleashed this year.  It was a joy for me to see the 
interest that my students had for the course as well.  The children were constantly 
bringing me bugs, animals, and plants to find out about. 

• In regard to my feeling prepared to teach science, I feel prepared NOW that I have 
taught for many years.  I don't feel my teaching education necessarily prepared 
me to teach science.  Grading the pre and post test in the Nature Unleashed is 
AWFUL becaue with the weird points system!  I teach in a very small school and 
I have ZERO science budget.  Basically, if I need it I beg, the principal or the 
PTSO. 

• It would be nice if the amount of the grant for the field experience covered the 
whole cost of the bus.  We have a small school and I feel that we are penalized for 
that.. 

• It's a great program.  Even my rural kids learned a lot. 
• Many years funding is very limited.  It would be helpful if reimbursements for 

field trips could come mid-year.  This would entice my admin to allow us to go on 
the field trip without worrying about the budget for the rest of the year. 

• My students and I LOVE the Nature Unleashed program! It is well-organized, 
easy to follow, and very engaging for the children. 

• Nature Unleashed is a wonderful addition to my classroom!  Love my Department 
of Conservation people!!  Kathi Moore is fabulous! 

• Thank you for supplying this for us. 
• Thank you for the wonderful materials.  My students absolutely enjoy the colorful 

and informative contents of the publications.  Many of the students keep the 
Nature Unleashed  magazine in their desks and look at it from time to time during 
the entire schol year.  Excellent resources! 

• Thank you! I really love this curriculum! 



 

391 
 

  

• The activities are the best and students are always engaged.  Food chains and food 
webs are standards taught in 3rd grade now bit I like how we can review it with 
your curriculum. The quizzes also accurately asseas students understanding, 
especially vocablary. 

• The Discover Nature Schools is a wonderful program that I wish I had available 
to me years ago in another state. I strongly recommend it to anyone and, being 
impressed with it and Flying Wild, would like to see others from the Missouri 
Dept. of Conservatin in the near future. 

• The Nature Unleashed staff were the most helpful and accommodating staff of 
any professional development program I have ever participated in. 

• The students absolutely love and enjoy the Nature Unleashed program. The 
curriculum is worthwhile and up to date. The student book and posters are 
beautiful. Encouraging outdoor activities and awareness of nature is vital to a 
child's healthy development. 

• The teacher who originally got our school the grant to purchase supplies got the 
BARE minimum...we are struggling to use what we have now. If there was some 
way that a school could have continuous funding every 4 or 5 years when the old 
equipment begins t break or become outdated that would greatly enhance the 
lessons we teach. 

• This is a great program. I plan to include this program each school year. 
• This year has been atypical in that our school is under construction, so the near 

daily nature walks we would take in past years for our science study did not take 
place. 

• We love going on the field trips at the state sites. Sam Faith has supported the 
program well in our area. We appreciate the grants for the school bus fees for our 
students to go at no charge to them. I moved from fourth grade to third grade. 
With the mov to all new curriculum and common core changes, I am working to 
implement more of the Nature Unleashed into my lessons :) 

• With our 1:1 technology integration, would love to see curriculum shift to some 
instructional methods towards integrating technology. I do love that the text 
creates rigor, amazing text features and Aligns well with the ELA Missouri 
Learning Standards. 

CMAE 
• Discover Nature Schools materials are great.  I would have taught more lessons if 

I had more time in the year. 
• Great Program!  Everyone should participate! 
• Great program! Thanks. 
• Great program. Thanks for your assistance 
• I enjoy teaching the Aquatic Program and the kids enjoy it as well. 
• I have a Master Degree in Science Education. 
• I love our CMAE unit, but the videos are outdated and the majority of the people 

in the video are white, and the book is written in a way that overwhelms students 
with a wall of text rather than in the kid-friendly magazine style used by some of 
the bette textbooks. 
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• I love the Aquatic ecology unit.  I love taking my kids outside.  I feel the 
conservation department is a huge support of the program and even provided 
guest speakers when I asked.  One MDC member even came on a field trip with 
us!   My only negative of te program was that I have had to supplement hands on 
labs for my students.   Now, that I have used the program for a few years, I have a 
good amount of things to add, but it took some time to develop.  I really enjoy the 
local nature aspect of the programand so do my students.  I plan to use it again 
next year! 

• I strongly believe and support this program in our schools. 
• I wish there was some money offered for years after the first $1000 grant to keep 

up with supplies.  I understand thee is money for the trip but another $250 would 
be nice to order additional supplies.  Thanks for what you did for us however.  
Funding is xtremely tight in public schools and you enabled me to get some 
supplies I would not have had otherwise.  Thanks.  Julie Blessing  (Schuyler 
County R-1 High School) 

• I would highly recommend this program to anyone.  Jeremy Soucy has been a 
great resource to make this program smoothly. 

• It is a pleasure to teach e Missouri Aquatic Ecosystems to my students. The 
materials are wonderful and the hands o activities are a huge benefit to my 
students. Students enjoy the video clips and the field study day. 

• My school works with Jeremy Soucy from The Discovery Center on Troost Rd in 
KC. HE IS AWESOME. Very helpful and knowable. He deserves kudo's for his 
involvement and promotion of the program. You have a positive asset in his 
experience and support of the pograms. 

• My students really enjoy science, and really did well with the Missouri water 
lessons. I would like to get the AV materials though. 

• Thanks so much for helping to provide this incredible experience.  Most students 
have never been fishing, watershed hiking or have ever heard of macro 
invertebrate!  Please continue this program! 

• This was a worthwhile grant and I thank Missouri Department of Conservation 
making it available to us. 

• We just did our field study day 5-8. I heard so many positive comments from 
students and parents. I appreciate this unit and love the hands on activities 
included. I am trying to convince a lower grade teacher to do their age group unit 
using Discover Natre Schools. 

Unbound 
• I apologize for the delay in returning this questionnaire. I did not respond because 

earlier because I was not able to work in more of the Nature Unbound lessons into 
our field biology curriculum. I felt my comments would not be of much value.  In 
my opinon the Nature Unbound material is excellent. I just was not able to devote 
enough class time to utilize the lessons. 

• I enjoyed teaching the Nature Unbound program and feel it is an important part of 
a science curriculum 
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• I love Discover Nature Schools. I am also certified to teach the 3-5 curriculum. I 
took that as a semester class at MSU with Dr. Wood and Jay Barber would stop in 
to help with our class. I love the high school curriculum and use it as a basis for 
my year ong ecology class. I just supplement each unit with extra projects and 
activities. 

• I love the Discover Nature series...it's very engaging for students and easy to 
follow for teachers.  I received excellent support when starting the program, and 
have great access to help from the Missouri Department of Conservation when 
needed! 

• Loved teaching this curriculum. It was awesome having a 360-acre campus to do 
research, collect data, and watch wildlife and have many examples in NU 
curriculum that we could find on campus. 

• Only reason we didn't take trip this year was because of snow.   Also didn't like 
that kids could access the teacher guide online.  We are 1 to 1 with MacBooks so 
easy for them to look up answers if they googled it. 

• The curriculum in our district is aligned for the state EOC's. Discovery Nature 
took too long to teach and didn't leave room to finish the rest of our material 
needed for the eoc's. The book has great information in it, but I will use it as a 
resource fornext school year. The activities in the teacher manual didn't align to 
state eoc's. 

• This was my first year teaching from the Nature Unbound.  The first group of 
students I worked with consisted of 23 males and 3 females.  Most of these 
students were taking the course because they had failed 1 or more previous 
sciences courses and needed o earn a science credit and were under the 
impression an ecology class would be an easy way to do so.  They were not 
interested in going outside, conservation, or working.  Efforts to get them 
involved and interested were met with resistance.  The second roup of students I 
worked with was smaller and more motivated to learn about ecology.  However, 
there were still pockets of students in the class that behaved in such a manner that 
going outside was a challenge and presented safety concerns. The Nature Unound 
curriculum was more effective for me when working with a smaller group (10 -12 
students).  Although I attended 1 day of training relating to the implementation of 
the Nature Unbound curriculum, I feel I need additional training or tips in 
management o successfully implement the curriculum in a non-traditional setting. 

• Unfortunately I was required to teach 5 different science subjects and I had very 
little time to prepare for activities.  I think the Nature Unbound is a wonderful 
program and I am very sorry that our school is not organized well enough to take 
advantage f it.   i hope in the future to be in a situation where i can take advantage 
of it. 

2 or more units 
• As a teacher and Missouri taxpayer, i think that the Department of Conservation 

and all of the educational support it provides is, by far, the best use of my tax 
dollars. 

• Fieldtrips were not taken by my school, because I could not get them scheduled at 
an appropriate time. 
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• I believe that our school gets a grant and is funded for field trips. However the last 
trwo years my class has not been included in the field trips. There needs to be a 
better way to track and make sure resources are available for all participants. If 
thee is a main contact person that organizes the field trips for the school then she 
needs to know all the teachers participating in the program so all classes are 
included. It's frustrating trying to plan when I've been told we have a grant but 
don't have ay way to access what's available to us. 

• I feel Missouri Conservation does a good job training teachers, preparing them, 
and answering questions we might have.  My biggest concern was from our 
school district because they would not allow for funding the way expected.  In 
this, I mean our distric would not cover expenses and be reimbursed. They felt 
you should cover the whole cost of field trips and not make the districts pocket 
out money and receipts first.  I like the program and will continue to use the 
science journals and free materials. hank-you! 

• I have appreciated the opportunity to take classes from MDC, call when I need to 
ask questions, email for additional information, and partner for special events.  
Thank you for your support and knowledge! 

• I love the Nature Unfolds and Unleashed programs.  They do a fantastic job with 
training, answering questions and helping teachers feel comfortable teaching 
science and getting outside to look at nature.  I don't have a science background 
but I teach sciece lab in the elementary schools.  I am thankful for all of the 
opportunities provided to me by the Conservation department through this 
program.  I don't know what I would have done without them!  They helped build 
my confidence in the area of science an provided fun ways for students to learn 
about nature.  Most of my favorite lesson are from the Nature Unleashed program 
and the Project Wet program! 

• My students have loved having the opportunity to be outside and learn about 
nature. It has been a rewarding experience for all of us. 

• Nice program but just not sufficient to teach GLE and CLE content. Not sure if I 
can justify the time next year.  If so, it will be after EOC and MAP 

• We thoroughly enjoyed our field trips (we took 6). We found the "outdoor 
classroom" beneficial in all disciplines. I will continue this practice, but to a lesser 
degree....next year....gardens! 
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Appendix K:  Statewide teacher survey – nonresponse instrument 

DNS Statewide Teacher Survey - Nonresponse 
 
Q3 Please answer the following questions about the Discover Nature Schools program.  
Click on the forward arrow at the bottom of each page when you are finished answering 
questions. You can use the back arrow to go to a previous screen. 
 
Q4 Which of the following are reasons you did NOT complete the original questionnaire 
about the Discover Nature Schools program? (Check all that apply.) 
 I did not have time to complete the questionnaire at the end of the school year. (1) 
 The questionnaire was too long. (5) 
 I am unfamiliar with the Discover Nature Schools program. (2) 
 I did not teach any Discover Nature Schools lessons during the 2014-15 school year. 

(3) 
 I coordinate obtaining Discover Nature Schools materials or grant money for others in 

my building or district, but do not teach the Discover Nature Schools curriculum 
myself. (4) 

 I do not know enough about the Discover Nature Schools program to answer 
questions about the program. (6) 

 Other (7) ____________________ 
 
Q5 Did you teach one or more Discover Nature Schools lessons during the current school 
year (2014-15)? (Note:  There are four Discover Nature Schools units for K-12 
students:  Nature Unfolds, Nature Unleashed, Conserving Missouri’s Aquatic 
Ecosystems, and Nature Unbound.) 
 Yes (1) 
 No (2) 
 
Q6 Which Discover Nature Schools units have you taught one or more lessons from 
during the current school year (2014-15)? (Check all that apply.) 
 Grades K-2 unit: Nature Unfolds (1) 
 Grades 3-5 unit: Nature Unleashed (2) 
 Grades 6-8 unit: Conserving Missouri's Aquatic Ecosystems (3) 
 Grades 9-12 unit: Nature Unbound (4) 
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Q7 About how often did you do the following this school year while you were teaching 
lessons from Discover Nature Schools? 

 Never (1) Rarely (e.g., 
during a few 
lessons) (2) 

Sometimes 
(e.g., during 

around half of 
lessons) (3) 

Often (e.g., 
during more 
than half of 
lessons) (4) 

All or almost 
all lessons (5) 

Encouraged 
students to 

explain 
concepts to 

one another. 
(4) 

          

 
 
Q8 About how often did your students take  part in each of the following activities this 
school year while you were teaching lessons from Discover Nature Schools?  

 Never (1) Rarely (e.g., 
during a few 
lessons) (2) 

Sometimes 
(e.g., during 

around half of 
lessons) (3) 

Often (e.g., 
during more 
than half of 
lessons) (4) 

All or almost 
all lessons (5) 

Designed or 
implemented 

their own 
investigation. 

(3) 

          

Went outside 
during at least 

part of a lesson. 
(12) 

          

 
 



 

397 
 

  

Q9 To what extent do you disagree or agree with the following statement about your 
school district? 

 Strongly 
Disagree (1) 

Disagree (2) Neither Agree 
nor Disagree 

(3) 

Agree (4) Strongly 
Agree (5) 

My school 
district 

provides 
sufficient 

funding for me 
to purchase 

equipment and 
supplies for 

Discover 
Nature Schools 

lessons. (5) 

          

 
 
Q10 To what extent do you disagree or agree with the following statement about the 
Missouri Department of Conservation? 

 Strongly 
Disagree (1) 

Disagree (2) Neither 
Agree nor 

Disagree (3) 

Agree (4) Strongly 
Agree (5) 

Missouri 
Department of 
Conservation 

staff are 
knowledgeable 
about Discover 
Nature Schools 

content. (4) 

          

 
 
Q11 Counting this school year, how many years have you taught lessons from the 
Discover Nature Schools curriculum? 
 None (1) 
 1 year (2) 
 2 to 3 years (3) 
 4 to 5 years (4) 
 6 or more years (5) 
 
Q12 If you have any comments, please enter them here. 
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Appendix L:  Statewide teacher survey – nonresponse comparisons 

Table 0-269.  Clicking I agree below indicates your willingness to participate in this 
study by completing an online questionnaire. (counts) 
 Nonrespondents 
I agree 34 
I do not agree 0 
Total 34 

Table 0-270.  Which of the following are reasons you did NOT complete the original 
questionnaire about the Discover Nature Schools program? (Check all that apply.) 
(counts) 
 Nonrespondents 
I did not have time to complete the 
questionnaire at the end of the school year. 

23 

The questionnaire was too long. 5 
I am unfamiliar with the Discover Nature 
Schools program. 

1 

I did not teach any Discover Nature 
Schools lessons during the 2014-15 school 
year. 

4 

I coordinate obtaining Discover Nature 
Schools materials or grant money for others 
in my building or district, but do not teach 
the Discover Nature Schools curriculum 
myself. 

1 

I do not know enough about the Discover 
Nature Schools program to answer 
questions about the program. 

5 

Other 3 
Total 32 

Table 0-271.  Which of the following are reasons you did NOT complete the original 
questionnaire about the Discover Nature Schools program? Other text 
Nonrespondents 

• I must have overlooked the email or read it and was caught up in the end of the 
year teaching. Sorry 

• waiting on field trip invoice 
• Went to my junkmail 
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Table 0-272.  Did you teach one or more Discover Nature Schools lessons during the 
current school year (2014-15)? (Chi2 = 0.58, p = 0.446, df = 1) 
 Nonrespondents Respondents Total 
 Count Percent Count Percent Count Percent 
Yes 24 86% 368 90% 392 90% 
No 4 14% 40 10% 44 10% 
Total 28 100% 408 100% 436 100% 

Table 0-273.  Did you teach one or more Discover Nature Schools lessons during the 
current school year (2014-15)? (Chi2 = 0.58, p = 0.446, df = 1) 
 Nonrespondents Respondents Total 
 Count Percent Count Percent Count Percent 
Yes 24 86% 368 90% 392 90% 
No 4 14% 40 10% 44 10% 
Total 28 100% 408 100% 436 100% 

Table 0-274.  Which Discover Nature Schools units have you taught one or more lessons 
from during the current school year (2014-15)? (Check all that apply.) (counts) 
 Nonrespondents 
Grades K-2 unit: Nature Unfolds 4 
Grades 3-5 unit: Nature Unleashed 10 
Grades 6-8 unit: Conserving Missouri’s 
Aquatic Ecosystems 

8 

Grades 9-12 unit: Nature Unbound 4 
Total 24 

Table 0-275.  Which Discover Nature Schools units have you taught one or more lessons 
from during the current school year (2014-15)? (Chi2 = 2.62, p = 0.623, df = 4) 
 Nonrespondents Respondents Total 
 Count Percent Count Percent Count Percent 
Grades K-2 unit: Nature 
Unfolds 

3 13% 77 21% 80 20% 

Grades 3-5 unit: Nature 
Unleashed 

9 38% 152 41% 161 41% 

Grades 6-8 unit: 
Conserving Missouri’s 
Aquatic Ecosystems 

7 29% 64 18% 71 18% 

Grades 9-12 unit: 
Nature Unbound 

3 13% 48 13% 51 13% 

2 or more units 2 8% 27 7% 29 7% 
Total 24 100% 368 100% 392 100% 

Table 0-276.  About how often did you do the following this school year while you were 
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teaching lessons from Discover Nature Schools? (mean response; 1 = Never, 5 = All or 
almost all lessons) (t = -1.57, p = 0.117, df = 388) 
 Nonrespondents Respondents Total 
Encouraged students to explain 
concepts to one another.  

3.8 4.1 4.1 

Table 0-277.  About how often did your students take  part in each of the following 
activities this school year while you were teaching lessons from Discover Nature 
Schools? (mean response; 1 = Never, 5 = All or almost all lessons) 
 Nonrespondents Respondents Total 
Designed or implemented their own 
investigation. (t = 1.40, p = 0.162, df 
= 387) 

3.3 2.9 3.0 

Went outside during at least part of a 
lesson. (t = -0.32, p = 0.752, df = 
383) 

3.7 3.8 3.8 

Table 0-278.  To what extent do you disagree or agree with the following statement about 
your school district? (mean response; 1 = Strongly Disagree, 5 = Strongly Agree) (t = -
1.21, p = 0.227, df = 423) 
 Nonrespondents Respondents Total 
My school district provides 
sufficient funding for me to purchase 
equipment and supplies for Discover 
Nature Schools lessons. 

2.7 3.0 2.9 

Table 0-279.  To what extent do you disagree or agree with the following statement about 
the Missouri Department of Conservation? (mean response; 1 = Strongly Disagree, 5 = 
Strongly Agree) (t = -0.83, p = 0.402, df = 418) 
 Nonrespondents Respondents Total 
Missouri Department of 
Conservation staff are 
knowledgeable about Discover 
Nature Schools content. 

4.4 4.5 4.5 

Table 0-280.  Counting this school year, how many years have you taught lessons from 
the Discover Nature Schools curriculum? (Chi2 = 2.06, p = 0.725, df = 4) 
 Nonrespondents Respondents Total 
 Count Percent Count Percent Count Percent 
None 3 10% 22 6% 25 6% 
1 year 8 27% 124 32% 132 32% 
2 to 3 years 10 33% 147 38% 157 38% 
4 to 5 years 6 20% 53 14% 59 14% 
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 Nonrespondents Respondents Total 
 Count Percent Count Percent Count Percent 
6 or more years 3 10% 40 10% 43 10% 
Total 30 100% 386 100% 416 100% 
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Appendix M:  Teacher focus group instruments 

Focus group questionnaire 

DNS Focus Group Questionnaire 
 
Q1 Thank you for agreeing to participate in a focus group meeting about the Discover 
Nature Schools program.  Please answer the following questions about your teaching 
and background.  You may skip any questions you do not want to answer. Click on the 
forward arrow at  the bottom of each page when you are finished answering 
questions.  You  can use the back arrow to go to a previous screen. 
 
Q2 Which focus group meeting will you be attending? 
 Kansas City: March 24 (1) 
 Kirkwood: March 25 (2) 
 Kirksville: March 26 (3) 
 Springfield: March 27 (4) 
 
Q3 Counting this school year, how many years have you taught? 
 0 to 2 years (1) 
 3 to 5 years (2) 
 6 to 10 years (3) 
 11 to 15 years (4) 
 16 to 20 years (5) 
 21 to 25 years (6) 
 26 or more years (7) 
 
Q4 During this school year, what grade level(s) have you taught? (Check all that apply) 
 Kindergarten (1) 
 1 (2) 
 2 (3) 
 3 (4) 
 4 (5) 
 5 (6) 
 6 (7) 
 7 (8) 
 8 (9) 
 9 (10) 
 10 (11) 
 11 (12) 
 12 (13) 
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Q5 Do you teach in a self-contained classroom (i.e., you are responsible for teaching 
several subjects to one class)? 
 Yes (1) 
 No (2) 
 
Q6 During this school year, what subjects have you taught? (Check all that apply) 
 Science (1) 
 Mathematics (2) 
 Reading/Language arts (3) 
 Social studies (4) 
 Other (5) ____________________ 
 
Q7 Counting this school year, how many years have you taught science? 
 None (1) 
 1 to 2 years (2) 
 3 to 5 years (3) 
 6 to 10 years (4) 
 11 to 15 years (5) 
 16 to 20 years (6) 
 21 to 25 years (7) 
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Q8 Counting this school year, how many years have you taught lessons from the 
Discover Nature Schools curriculum? 
 None (1) 
 1 year (2) 
 2 to 3 years (3) 
 4 to 5 years (4) 
 6 or more years (5) 
 
Q9 Which Discover Nature Schools units have you taught one or more lessons from 
during the previous 12 months? (Check all that apply.) 
 Grades K-2 unit: Nature Unfolds (1) 
 Grades 3-5 unit: Nature Unleashed (2) 
 Grades 6-8 unit: Conserving Missouri's Aquatic Ecosystems (3) 
 Grades 9-12 unit: Nature Unbound (4) 
 I have not taught any Discover Nature Schools lessons during the previous 12 

months. (5) 
If I have not taught any Disco... Is Selected, Then Skip To Have you received a Missouri 
Departme... 
 
Q10 During which seasons did you teach one or more Discover Nature Schools lessons 
during the previous 12 months?  (Check all that apply) 
 Winter:  Dec, Jan, or Feb (1) 
 Spring:  Mar, Apr, or May (2) 
 Summer:  Jun, Jul, or Aug (3) 
 Fall:  Sept, Oct, or Nov (4) 
 
Q11 While teaching Discover Nature Schools during the previous 12 months,  about how 
many of the lessons in the curriculum guide did you teach? 
 Less than half of lessons in the curriculum guide (1) 
 About half of lessons in the curriculum guide (2) 
 More than half, but not nearly all lessons in the curriculum guide (3) 
 Nearly all lessons in the curriculum guide (4) 
 
Q12 While teaching Discover Nature Schools during the previous 12 months, during 
about how many of the lessons did you go outside at least part of the time? 
 None (1) 
 Some, but less than half of lessons I taught (2) 
 About half of lessons I taught (3) 
 More than half, but not nearly all lessons I taught (4) 
 Nearly all lessons I taught (5) 
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Q13 While teaching Discover Nature Schools during the previous 12 months, how often 
did you teach the lessons in the sequence they are presented in the curriculum guide? 
 Never (1) 
 Sometimes (2) 
 Always (3) 
 
Q14 Did your class go on any off-site Discover Nature Schools field experiences during 
the previous 12 months? 
 Yes (1) 
 No (2) 
If No Is Selected, Then Skip To Have you received a Missouri Departme... 
 
Q15 Did you incorporate material from the Discover Nature Schools curriculum into 
Discover Nature Schools field experiences with your class during the previous 12 
months? 
 Yes (1) 
 No (2) 
 
Q16 Have you received a Missouri Department of Conservation grant for your classroom 
for Discover Nature Schools field experiences or instructional or outdoor classroom 
materials? 
 Yes (1) 
 No (2) 
 
Q17 Have you received training on using the Discover Nature Schools curriculum by 
someone from the Missouri Department of Conservation? 
 Yes (1) 
 No (2) 
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Q18 What is the highest academic degree you hold? 
 Associate's degree/vocational certification (1) 
 Bachelor's degree (2) 
 Master's degree (3) 
 Doctorate or professional degree (4) 
 
Q19 As part of either your undergraduate or graduate coursework, how many college 
science courses have you completed? 
 None (1) 
 1 semester (2) 
 2 semesters (3) 
 3 semesters (4) 
 4 semesters (5) 
 5 or more semesters (6) 
 
Q20 Many teachers feel better prepared to teach some subject areas than others.  How 
well prepared do you feel to teach each of the following subjects at the grade levels you 
teach, whether or not they are currently included in your curriculum? (Check one for 
each subject.) 

 Not adequately 
prepared (1) 

Somewhat 
prepared (2) 

Fairly well 
prepared (3) 

Very well 
prepared (4) 

Life science (1)         
Earth and space 

science (2)         

Physical science 
(3)         

Mathematics (4)         
Reading/Language 

arts (5)         

Social studies (6)         
 
 
Q21 How well prepared do you feel to teach lessons outdoors? 
 Not adequately prepared (1) 
 Somewhat prepared (2) 
 Fairly well prepared (3) 
 Very well prepared (4) 
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Q22 How uncomfortable or comfortable do you feel about teaching lessons outdoors? 
 Very uncomfortable (1) 
 Somewhat uncomfortable (2) 
 Somewhat comfortable (3) 
 Very comfortable (4) 
 
Q23 If you have any comments, please enter them here. 
 
Q24 Thanks for taking the time to answer the questions!  Please submit your  answers 
by clicking on the forward arrow below.  Note that once you  click the forward arrow you 
will not be able to change your answers. 
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Focus group script 

Introductions: 

Good evening and thank you for joining our discussion tonight.  My name is Dain 
Palmer.  I work for the University of Missouri.  Assisting me tonight are _____ and 
_____ with the Missouri Department of Conservation.  None of us is directly involved 
with the Discover Nature Schools program. 

Orientation: 

We want to hear what teachers think about the Discover Nature Schools program.  You 
were invited to the discussion because you all have received the Discover Nature Schools 
curriculum guide.  Tonight we’ll be discussing your thoughts and opinions about 
Discover Nature Schools.   

For today’s discussion we’ll follow a focus group format.  The purpose of focus groups is 
to gain insight on various views and perceptions in a structured format.  This is different 
from a general discussion because there are specific questions outlined.  There are no 
right or wrong answers but rather differing points of view.  Please feel free to share your 
point of view even if it differs from what others have said.  Before we begin, let me 
suggest some things that will make our discussion more productive.  Please speak up; 
only one person should talk at a time.  We’re taping our discussion tonight because we 
don’t want to miss any of your comments.  We’ll be on a first-name basis tonight. 

The results of the discussion will help the Missouri Department of Conservation better 
understand what teachers think about the Discover Nature Schools Program and is part of 
a larger effort to explore how Discover Nature Schools is being used in classrooms.   

My role here is to ask questions and listen.  I won’t be participating in the conversation, 
but I want you to feel free to talk with one another.  You don’t need to agree with others, 
but you must listen respectfully as others share their views.  I’ll be moving the discussion 
from one question to the next.  There is a tendency in these discussions for some people 
to talk a lot and some people to not say much.  But it is important for us to hear from each 
of you tonight because you have different thoughts.  So if one of you is sharing a lot, I 
may ask you to let others talk.  And if you aren’t saying much, I may ask for your 
opinion.  We should be finished by _____. 

Now let’s begin.  Let’s find out about each other by going around the table. 

Opening question 

1) Please tell us your name and what grade levels and subjects do you teach. 
Introductory questions 
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2) What environmental education curricula have you used in your classroom? 
Transition questions 

3) What caused you to start using the DNS curriculum? 
Key questions 

4) What are the benefits of using DNS? 
5) What challenges do you have when teaching DNS? 

a. Tell me about the adequacy of the support your school provides to teach 
DNS. 

b. Tell me about adequacy of the support the Missouri Department of 
Conservation provides to teach DNS. 

6) What suggestions do you have to improve DNS? 
a. What do you think causes some teachers in your school to not use DNS? 
b. How well does DNS addresses issues that your students can identify with? 
c. How well does DNS helps you teach academic standards? 

7) How do you adapt DNS in your own classroom? 
a. To what extent do you usually use all the lessons in each DNS unit? 
b. To what extent do you use outdoor learning during DNS lessons? 

Ending questions 

8) If you could give DNS a report card, what grade would you give DNS and why? 
9) Of all the things we discussed about DNS today, which one is most important to 

you? 
10) Is there anything we should have talked about today but didn’t?
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Appendix N:  Focus group questionnaire descriptive statistics 

Table 0-281.  Counting this school year, how many years have you taught? 
 Count 
0 to 2 years 3 
3 to 5 years 1 
6 to 10 years 7 
11 to 15 years 10 
16 to 20 years 6 
21 to 25 years 4 
26 or more years 6 
Total 37 

Table 0-282.  During this school year, what grade level(s) have you taught? (Check all 
that apply) 
 Count 
Kindergarten 4 
1 3 
2 3 
3 5 
4 9 
5 9 
6 10 
7 9 
8 8 
9 4 
10 6 
11 6 
12 5 
Total 37 

Table 0-283.  Do you teach in a self-contained classroom (i.e., you are responsible for 
teaching several subjects to one class)? 
 Count 
Yes 16 
No 21 
Total 37 

Table 0-284.  During this school year, what subjects have you taught? (Check all that 
apply) 
 Count 
Science 35 
Mathematics 21 
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 Count 
Reading/Language arts 18 
Social studies 17 
Other 9 
Total 37 

Table 0-285.  Counting this school year, how many years have you taught science? 
 Count 
None 4 
1 to 2 years 3 
3 to 5 years 3 
6 to 10 years 5 
11 to 15 years 9 
16 to 20 years 9 
21 to 25 years 10 
Total 9 

Table 0-286.  Counting this school year, how many years have you taught lessons from 
the Discover Nature Schools curriculum? 
 Count 
None 0 
1 year 9 
2 to 3 years 16 
4 to 5 years 6 
6 or more years 6 
Total 37 

Table 0-287.  Which Discover Nature Schools units have you taught one or more lessons 
from during the previous 12 months? (Check all that apply.) 
 Count 
Grades K-2 unit: Nature Unfolds 5 
Grades 3-5 unit: Nature Unleashed 17 
Grades 6-8 unit: Conserving 
Missouri’s Aquatic Ecosystems 

13 

Grades 9-12 unit: Nature Unbound 6 
I have not taught any Discover Nature 
Schools lessons during the previous 
12 months. 

0 

Total 37 

Table 0-288.  During which seasons did you teach one or more Discover Nature Schools 
lessons during the previous 12 months (Check all that apply) 
 Count 
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 Count 
Winter:  Dec, Jan, or Feb 11 
Spring:  Mar, Apr, or May 23 
Summer:  Jun, Jul, or Aug 3 
Fall:  Sept, Oct, or Nov 22 
Total 36 

Table 0-289.  While teaching Discover Nature Schools during the previous 12 months, 
during about how many of the lessons did you go outside at least part of the time? 
 Count 
None 0 
Some, but less than half of lessons I 
taught 

17 

About half of lessons I taught 12 
More than half, but not nearly all 
lessons I taught 

5 

Nearly all lessons I taught 2 
Total 36 

Table 0-290.  Have you received a Missouri Department of Conservation grant for your 
classroom for Discover Nature Schools field experiences or instructional or outdoor 
classroom materials? 
 Count 
Yes 30 
No 6 
Total 36 

Table 0-291.  Have you received training on using the Discover Nature Schools 
curriculum by someone from the Missouri Department of Conservation? 
 Count 
Yes 35 
No 1 
Total 36 

Table 0-292.  What is the highest academic degree you hold? 
 Count 
Associate's degree/vocational 
certification 

0 

Bachelor's degree 10 
Master's degree 25 
Doctorate or professional degree 1 
Total 36 
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Table 0-293.  As part of either your undergraduate or graduate coursework, how many 
college science courses have you completed? 
 Count 
None 1 
1 semester 1 
2 semesters 3 
3 semesters 10 
4 semesters 6 
5 or more semesters 13 
Total 34 

Table 0-294.  Many teachers feel better prepared to teach some subject areas than 
others.&nbsp; How well prepared do you feel to teach each of the following subjects at 
the grade levels you teach, whether or not they are currently included in your 
curriculum? (Check one for each subject.) (Coding:  1 = Not adequately prepared, 2 = 
Somewhat prepared, 3 = Fairly well prepared, 4 = Very well prepared) 
 Mean 
Life science 3.4 
Earth and space science 3.0 
Physical science 2.7 
Mathematics 3.2 
Reading/Language arts 3.2 
Social studies 3.1 

Table 0-295.  While teaching Discover Nature Schools during the previous 12 months, 
about how many of the lessons in the curriculum guide did you teach? 
 Count 
Less than half of lessons in the 
curriculum guide 

8 

About half of lessons in the 
curriculum guide 

7 

More than half, but not nearly all 
lessons in the curriculum guide 

13 

Nearly all lessons in the curriculum 
guide 

8 

Total 36 

Table 0-296.  While teaching Discover Nature Schools during the previous 12 months, 
how often did you teach the lessons in the sequence they are presented in the curriculum 
guide? 
 Count 
Never 3 
Sometimes 19 
Always 12 
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 Count 
Total 34 

Table 0-297.  Did your class go on any off-site Discover Nature Schools field experiences 
during the previous 12 months? 
 Count 
Yes 26 
No 10 
Total 36 

Table 0-298.  Did you incorporate material from the Discover Nature Schools curriculum 
into Discover Nature Schools field experiences with your class during the previous 12 
months? 
 Count 
Yes 25 
No 1 
Total 26 

Table 0-299.  If you have any comments, please enter them here. 
• I've only started the DSN programs in the last few weeks. So there are some 

questions I would have answered yes to had I taken this survey in another month 
or two.  For instance, we will be spending a lot of time outside in the coming 
weeks working on the lessons.  With the chilly, wet weather we've had, we 
weren't able to participate.  We also have an outdoor native, non-native, and 
vegetable garden area that we have built on our grounds so our children may be 
more exposed to outdoor experiences that some others.   

• Science is a very important topic for students to be comfortable and well versed 
in.  The opportunity to use a lot of hands on materials and experiences can 
provide unlimited strengths in learning the depths of scientific knowledge. 

• We took several field trips were we utilized Nature Unleashed.  We visited the 
Discovery Center @MDC for 3 classes.  We also used several of the animal 
trunks provided by the Discovery Center to supplement the program. 

• I enjoy using the Discover Nature lessons to add to my science curriculum.  I 
think the materials are very worthwhile. 

• The Discover Nature curriculum has been a fantastic resource for myself, my 
school especially our students and families. It has provided an opportunity to 
explore leisure activities and community resources which often times had been 
previously unknown to them. 

• Should I bring my MO Aquatic Ecosystem book when I come? 
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• I partner with a teacher who has been trained to use the Nature Unleashed 
Program.   She does the primary instruction in the classroom and we both take the 
kids on the field trip.  I have had some experience teaching the Nature Unleashed 
program, but a great deal of experience leading the field trip and incorporating the 
Nature Unleashed curriculum into that process. 

• I felt somewhat unprepared or inadequately supported in some things. Part of it 
was an unfamiliarity with the Nature Unbounded course material, and that made it 
difficult to skip items and move on or know when to really concentrate on 
subjects. I will feel much better prepared next year. Also I felt uncomfortable with 
the lack of student materials. I would really love to break away from the work 
sheets and such, and be able to do activities and such, and have that be the student 
work and how they learn. I am finding there is a gap between the desire and the 
ability to implement it. Part of that may be with the course materials, or lack of 
them, but I feel a large part of it is the lack of student familiarity with this type of 
learning, or the lack of willingness to put in the effort required to accomplish 
things. 

• My students have REALLY enjoyed our outside lessons.  We continue to observe 
outside even though our unit is over. 
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Appendix O:  Teacher protocols for classroom study 

Discover Nature Schools classroom participation checklist 
Thank you for participating in the Discover Nature Schools study!  Please contact Dain 
Palmer at palmerdai@missouri.edu or 573-882-3812 with any questions. 
Note:  We do NOT expect you to teach every lesson in the Discover Nature Schools 
Teacher Guide.  Please keep track of which lessons you do teach so you can complete the 
post-unit teacher questionnaire. 
At least a week before you plan to give the pre-unit student science assessment and 
survey: 

 Notify Dain Palmer the date(s) you plan to give the assessment and survey. 

Before teaching any Discover Nature Schools lessons: 

 Assign each class a code and each student an ID number using Student 
Identification Form.  Do NOT return this form.  If you teach more than one class, 
use a separate form for each class. 

 Give Pre-unit Student Science Assessment (salmon or green in color) (if possible, 
have students who are absent take the assessment when they return). 

 Give Pre-unit Student Survey (yellow in color) (if possible, have students who are 
absent take the survey when they return). 

 Mail the completed pre-unit student science assessments and surveys to Dain 
Palmer using Reporting Form and addressed and postage paid envelope provided.  
You must mail the assessments and surveys at the counter at a post office. 

At least a week before you plan to give the post-unit student science assessment and 
survey: 

 Notify Dain Palmer the date(s) you plan to give each assessment. 

After teaching all Discover Nature Schools lessons for the year: 

 Give Post-unit Student Science Assessment (blue or ivory in color) (if possible, 
have students who are absent take the assessment when they return). 

 Give Post-unit Student Survey (purple in color) (if possible, have students who 
are absent take the survey when they return). 

 Mail the completed post-unit student science assessments and surveys to Dain 
Palmer using Reporting Form and addressed and postage paid envelope provided.  
You must mail the assessments and surveys at the counter at a post office. 

mailto:palmerdai@missouri.edu
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 Complete the online Post-unit Teacher Questionnaire. 

Discover Nature Schools comparison classroom participation 
checklist 

Thank you for participating in the Discover Nature Schools study!  Please contact Dain 
Palmer at palmerdai@missouri.edu or 573-882-3812 with any questions. 
Note:  We are not asking you to change what or how you teach during this study.  Please 
teach what you had already planned, whether or not it relates to ecology or conservation. 
Pre-unit student science assessment and survey: 

Date to give pre-unit student science assessment and survey (Dain Palmer will give you 
an approximate     date): ______ 

On or near the assigned date: 

 Assign each class a code and each student an ID number using Student 
Identification Form.  Do NOT return this form.  If you teach more than one class, 
use a separate form for each class. 

 Give Pre-unit Student Science Assessment (salmon or green in color) (if possible, 
have students who are absent take the assessment when they return). 

 Give Pre-unit Student Survey (yellow in color) (if possible, have students who are 
absent take the survey when they return). 

 Mail the completed pre-unit student science assessments and surveys to Dain 
Palmer using Reporting Form and addressed and postage paid envelope provided.  
You must mail the assessments and surveys at the counter at a post office. 

Post-unit student science assessment and survey: 

Date to give post-unit student science assessment and survey (Dain Palmer will give you 
an approximate    date): ______ 

On or near the assigned date: 

 Give Post-unit Student Science Assessment (blue or ivory in color) (if possible, 
have students who are absent take the assessment when they return). 

 Give Post-unit Student Survey (purple in color) (if possible, have students who 
are absent take the survey when they return). 

 Mail the completed post-unit student science assessments and surveys to Dain 
Palmer using Reporting Form and addressed and postage paid envelope provided.  
You must mail the assessments and surveys at the counter at a post office. 

mailto:palmerdai@missouri.edu
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 Complete the online Post-unit Teacher Questionnaire (This can be done any time 
after you give the assessments). 

Directions for Giving the Discover Nature Schools Student 
Survey 

Please contact Dain Palmer at palmerdai@missouri.edu or 573-882-3812 with any 
questions. 
 
Preparation 

• You will be reading the entire survey to students in grades 3-5. 
• Students in grades 6-8 will complete the survey on their own after you give them 

instructions. 
• For students with an IEP, follow any accommodations outlined in the IEP. 
• Each student will need: 

o A survey (pre-unit survey is yellow in color and post-unit survey is purple) 
o Pencil or pen 

 
Answering questions about the survey 
If a student asks a specific question about the survey: 

• You may reread any part of the survey to the student. 
• If they still have questions, tell them: “There are no right or wrong answers.  

Choose the answer that makes the most sense to you.” 
  
Giving the survey 
Say We are going to take a survey about nature.  There are no right or wrong answers.  

This will not be part of your grade.  Now, I’m going to hand out the surveys.  You 
may begin reading the directions, but DO NOT start answering questions yet.  DO 
NOT write your name on the survey. 

Hand out the surveys and be sure each student has a pencil or pen. 
Say Please read the instructions with me. 
Read the instructions aloud. 
Say Now you may answer the practice question(s), but wait to answer the first 

question until I say. 
Wait for all the students to answer the practice question(s). 
For 6-8 graders: 
Say Now you may begin. Please be aware that there are questions on the front and 

back of each page. 
For 3-5 graders: 
Read each of the questions aloud as students complete them.  Please ask them to carefully 
read the options for question 5 on the pre-unit survey (Which of the following best 
describes you?). 
When students complete the survey 

• Check to see that questions on both front and back of pages are answered. 
• Record class codes and student ID numbers on surveys. 
• Mail the completed surveys at the counter at a post office to Dain Palmer using 

Reporting Form and addressed and postage paid envelope provided. 

mailto:palmerdai@missouri.edu
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Directions for Giving the Nature Unleashed 
Student Science Assessment 

 
Please contact Dain Palmer at palmerdai@missouri.edu or 573-882-3812 with any 
questions. 
 
Preparation 

• You will be reading the entire assessment to your students in grades 3-5. 
• For students with an IEP, follow any accommodations outlined in the IEP. 
• Each student will need: 

o A science assessment (pre-unit assessment is salmon in color and post-unit 
assessment is blue) 

o Pencil or pen 
 
Answering questions about the assessment 
If a student asks a specific question about the assessment: 

• You may reread any part of the assessment to the student. 
• If they still have questions, tell them to: “Do your best.” 
• Please don’t give students hints or any feedback on their answers. 

 
Giving the assessment 
Say We are going to take a test about nature.  The test is to see how much you know 

about the subject.  Some of the questions may seem difficult.  It is OK to guess 
but do not feel bad if you do not know an answer.  This will not be part of your 
grade but it is important to do your best.  Now, I’m going to hand out the tests.  
You may begin reading the directions, but DO NOT start answering questions yet.  
DO NOT write your name on the test. 

Hand out the assessments and be sure each student has a pencil or pen. 
Say Please read the instructions with me. 
Read the instructions aloud. 
Say Now you may answer the practice question(s), but wait to answer the first 

question until I say. 
Wait for all the students to answer the practice question(s). 
Read each of the questions aloud as students complete them.  Please don’t give students 
hints or any feedback on their answers. 
When students complete the assessment 

• Check to see that questions on both front and back of pages are answered. 
• Record class codes and student ID numbers on assessments. 
• Mail the completed assessments at the counter at a post office to Dain Palmer 

using Reporting Form and addressed and postage paid envelope provided. 

mailto:palmerdai@missouri.edu
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Directions for Giving the Conserving Missouri’s Aquatic 

Ecosystems  
Student Science Assessment 

 
Please contact Dain Palmer at palmerdai@missouri.edu or 573-882-3812 with any 
questions. 
 
Preparation 

• You will be reading the entire assessment to students in 5th grade or below. 
• Students in grades 6-8 will complete the assessment on their own after you give 

them instructions. 
• For students with an IEP, follow any accommodations outlined in the IEP. 
• Each student will need: 

o A science assessment (pre-unit assessment is green in color and post-unit 
assessment is ivory) 

o Pencil or pen 
 
Answering questions about the assessment 
If a student asks a specific question about the assessment: 

• You may read any part of the assessment to the student. 
• If they still have questions, tell them to: “Do your best.” 
• Please don’t give students hints or any feedback on their answers. 

 
Giving the assessment 
Say We are going to take a test about nature.  The test is to see how much you know 

about the subject.  Some of the questions may seem difficult.  It is OK to guess but 
do not feel bad if you do not know an answer.  This will not be part of your grade 
but it is important to do your best.  Now, I’m going to hand out the tests.  You may 
begin reading the directions, but DO NOT start answering questions yet.  DO NOT 
write your name on the test. 

 
Hand out the assessments and be sure each student has a pencil or pen. 
 
Say Please read the instructions with me. 
 
Read the instructions aloud. 
 
Say Now you may answer the practice question(s), but wait to answer the first question 

until I say. 
 
Wait for all the students to answer the practice question(s). 
 
For 6-8 graders: 
 
Say Now you may begin.  Please be aware that there are questions on the front and back 

of each page. 
 

mailto:palmerdai@missouri.edu
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For students in 5th grade or below: 
 
Read each of the questions aloud as students complete them.  Please don’t give students 
hints or any feedback on their answers. 
 
When students complete the assessment 

• Check to see that questions on both front and back of pages are answered. 
• Record class codes and student ID numbers on assessments. 
• Mail the completed assessments at the counter at a post office to Dain Palmer 

using Reporting Form and addressed and postage paid envelope provided. 



FOR LOCAL USE ONLY  DO NOT RETURN THIS FORM 
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Discover Nature Schools Student Identification Form 
Use this form to assign an ID number for your students.  Use a separate form for each 
class participating. 
 
Please contact Dain Palmer at palmerdai@missouri.edu or 573-882-3812 with any 
questions. 
 
Class name, period number, etc. for your 
reference 

Class Code for reporting results.  Use your 
first and last initial and a number (e.g., Jane 
Doe’s third science class would be: JD 3). 

  
 
Student Name  
(Fill in Alphabetically) ID # 
 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
 10 
 11 
 12 
 13 
 14 
 15 
 16 
 17 
 18 
 19 
 20 
 21 
 22 
 23 
 24 
 25 
 26 
 27 
 28 
 29 
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Appendix P:  Scoring guides for student science assessments 

Nature Unleashed 

Nature Unleashed:  Pre-unit Student Science Assessment: Scoring 
Guide 

 
 Correct answers in bold.  All items are 1 point, unless otherwise indicated.  Score all 
responses to each short answer question together. 21 points total. 
 

Start Here 
 

1. Which of the following specialized structures must tadpoles have to survive in an 
underwater environment? 
a. Ribs 
b. Eyes 
c. Gills 
d. Mouth 

 
2. Explain how the structure you selected for question 1 helps tadpoles survive. (1 

point) 
Gills allow tadpoles to get oxygen from the water. Or 
Gills allow tadpoles to breathe underwater. Or 
Gills prevent tadpoles from drowning. Or 
Gills are like lungs. 
There is no air underwater (1/2 point). 
Gills can turn water into air (1/2 point) 
Gills for water is like mouths for air (1/2 point). 
Helps it get air from the water (1/2 point). 
Air flows through it’s gills and helps them swim (1/2 point). 
Gills have a way to get air bubbles inside the gills (1/2 point). 
Helps them live in the water before they grow lungs (1/2 point). 
Helps filter water that they take in the lungs (1/2) 
Tadpoles breathe through their mouths (0 points). 
Any explanation, including breathing, that is based on an incorrect response to 
question 1 (0 points). 
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3. A beaver builds its home out of mud and sticks. In which ecosystem is it most likely 
found? 
a. Forest 
b. Pond 
c. Prairie 
d. All of the above 
 

4. An insect that is bright pink and is able to hide among blooming flowers is most 
likely able to survive in which environment? 
a. Forest 
b. Pond 
c. Prairie 
d. Stream 
 

5. Which of the following is the government agency most responsible for managing 
forests, fish, and wildlife in Missouri? 
a. National Wildlife Federation 
b. Missouri Department of Conservation 
c. Missouri Department of Natural Resources 
d. National Park Service 
 

6. When butterflies and bees pollinate flowers, which organisms are helped and which 
are hurt?  
a. The butterflies and bees are helped, but the flowers are hurt 
b. The flowers are helped, but the butterflies and bees are hurt 
c. The butterflies, bees, and flowers all are hurt 
d. The butterflies, bees, and flowers all are helped 

 
7. The actions of humans affect our environment.  Describe one action of humans that 

helps our environment. (1 point) 
Helping injured animals (1 point) 
Feeding animals (1 point) 
Watering plants (1 point) 
Not killing animals (1 point) 
Zoo keepers (1 point) 
Cleaning the environment (1 point) 
Make a home for animals (1 point) 
Helping rescue and save wildlife and endangered animals (1 point) 
Adopts animals and takes good care of them. (1 point) 
Fishing (1 point) 
Clean Water Act (1 point) 
Farming (1 point)  
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Fertilizing (1 point) 
A park ranger keeps animals from being shot and keeping them safe (1 point) 
Gardening (1 point) 
Keep the animals alive (0 points) 
Breathing in and out (0 points) 
Take care of (or helping) our environment (0 points) 
Helping animals Or protecting animals Or preserving animals Or keeping 
animals safe [even if specific type of animal listed] (0 points) 
Feeding (0 points) 
[Name a state or federal agency] (0 points) 
Picking flowers (0 points) 
Community service (0 points) 
Clean up [don’t say what will be “cleaned up.”] (0 points) 
Garbage truck (0 points) 
Trees [no mention of what people do] (0 points) 
Water them [water what?] (0 points) 
Parks (0 points) 

 
For seven and eight, context matters.  Killing plants and animals could be beneficial 
(e.g., population control, controlling invasives) or harmful (e.g., killing endangered 
species).  Burning or cutting trees (could be prescribed for managing habitat).  
Feeding animals could actually be harmful. 

 
8. Describe another action of humans that hurts our environment. (1 point) 

Killing (or shooting) plants and animals (1 point) 
Poaching animals (1 point) 
Weed spray (1 point) 
Watering plants (1 point) 
Smoking (1 point) 
War (1 point) 
Hunting out of season Or Poaching (1 point) 
Fish without lessons (1 point) 
Hurting plants or animals (0 points) 
Hunting animals (0 points) 
Fishing (0 points) 
Kill (0 points) 
Tree trimmers (0 points) 
People who steps on it. (0 points) 
They hurt our enviroment because they chop them down. (0 points) 

 

 



 
 

426 
 

 
9. Use the web above to create a food chain.  Use at least four different organisms.  

 
10. In the food web above, what is one role of the grasshopper? 

a. Producer 
b. Consumer 
c. Omnivore 
d. Predator 

 
11. In the food web above, what is one role of the black rat snake? 

a. Prey  
b. Omnivore 
c. Herbivore 
d. Decomposer 

 

Food Chain: 
1 point for each correct link between organisms on the longest continuous chain (3 points 
maximum)  
½ point for each correct link between organisms if link is backwards or if in correct order 
left to right with arrows in the wrong direction(1½  points maximum) 
 
If 2 or more unconnected chains then just score the longest 
 
Considered correct direction if started at top of food chain and correctly indicate who eats 
whom. 

Oak tree 
 

Fruits and 
 

Barred 

Black rat 
 

Oak tree 

Dee
 

Robi
 

Rabbi
 

Grasshopp
 

Woodland 
 



 
 

427 
 

12. What would happen in this food web if many oak trees were destroyed by an insect?  
Be sure to explain what would happen to specific types of organisms. (2 points 
maximum) 

Animals would die (0 points) 
All the animals would die (0 points) 
There wouldn’t be enough oxygen in the air (0 points) 
There wouldn’t be any oak trees (0 points) 
Wouldn’t have any acorns or leaves (0 points) 
Insects would die (0 points) 
Insects would not have much to eat (1 point) 
Insect population would grow (1 point)  
Insects would be part of the food web (1 point)  
Not enough shelter or food for animals (1/2 point) 
No places for animals to live (1/2 point) 
Animals would have to move (1/2 point) 
No home for animals (1/2 point) 
Animals would have to eat something else (1/2 point) 
Many animals would be eaten Fruits and berries. (1/2 point) 
Food web would collapse OR be destroyed OR damaged (1/2 point) 
Ecosystem would fall out of balance (1/2 point)  
Impacts on organisms not in the food web (1/2 point) 
We would lose lots of species of animal (1/2 point) 
It would be hard for [specific animals] (1/2 point) 
It would affect [specific animals] (1/2 point) 
Animals that eat oak trees would die (1 point) 
Animals would die and predators wouldn’t have anything to eat (1 point) 
If the oak trees were destroyed the omnivores would die so then the producers 
would all die. (1 point) 
The predators would start to die because Herbivores would die cause insects would 
have no food left. (1 point) 
The conumers wouldnt have any food so they might die which means that the 
animals tht needs the consumers for food would probably die (1 point) 
[Describes plausible effects (specific animals would starve, die, etc.) for bottom 1 or 
2 trophic levels]. Predators OR Carnivores would…[describe specific effects]. (1 
point) 
Would affect [specific animals] for 1 or 2 trophic levels AND 3rd or higher trophic 
levels (1 point) 
[Describes plausible effects (specific animals would starve, die, etc.) for bottom 1 or 
2 trophic levels] (1 point) 
[Describes plausible effects (specific animals would starve, die, etc.) for 3rd or higher 
trophic levels] (1 point) 
[Describes plausible effects for bottom 1 or 2 trophic levels AND 3rd or higher 
trophic levels] (2 points) 
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13. Read the list of things below. Circle living or nonliving for each thing. 1/2 point for 
each correct answer (3 points maximum) 

 
 Circle one for each. 
Coneflower Living Nonliving 
Dirt Living Nonliving 
Grass Living Nonliving 
Sun Living Nonliving 
Tree Living Nonliving 
Worm Living Nonliving 

 

Students wanted to investigate the effect oil on a bird’s feathers would have on the bird’s 
skin temperature in the cold.  Here is the procedure they followed: 

1) They filled two 
bags with 
down feathers.   

2) In one of the 
bags they put 
one tablespoon 
of vegetable 
oil.   

3) They then put 
thermometers 
under both 
bags and bags 
of ice on top of 
the feathers.   

4) They measured 
the 
temperature 
for 10 minutes.  The graph shows their results. 

 
 
14. Using this graph, what conclusion can you make about how oil affects down feathers’ 

ability to insulate a bird? 
a. Oil would help keep a bird warm  
b. Oil would not affect the temperature of a bird 
c. Oil would make a bird colder 
d. Oil would make it harder for a bird to fly 

  
15. Explain how the data in the graph support your answer to question 14.  Be as specific 

as you can. (2 points maximum) 
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2 points maximum (See Bartosh, p. 203) 
Supporting data for lowest condition:  After 10 minutes, the area under the 
feathers without oil was about 18 degrees C. (1 point) 
Supporting data for highest condition:  After 10 minutes, the area under the 
feathers with oil was about 14 degrees C. (1 point) 
Explanatory language: After 10 minutes, the area under the feathers with oil was 
cooler than the area under the feathers without oil (or the reverse) [no number for 
difference]. (1 point) 
Explanatory language: After 10 minutes, the area under the feathers with oil was 
about 4 degrees C cooler than the area under the feathers without oil (or the reverse) 
[specific number for difference]. (2 points) 
General rules for following responses: 

• Temperature for feathers with (or without) oil dropped faster (or slower) (1 
point) 

• Line on graph is lower (or higher) with (or without) oil (1/2 point) 
• Lower (or higher) on the graph with (or without) oil (1/2 point) 
• Lower (or higher) with (or without) oil [no mention of line or graph] (0 

points) 
• Temperature is lower (or higher) with (or without) oil (0 points) 
• Bird or feathers are colder (or warmer) with (or without) oil (0 points) 

Because the feathers without oil went down a little, but the ones with oil went 
down more. (1 point) 
Because when the feathers had oil it was always colder than the without oil. So 
birds without oil is warmer. (1 point) 
The graph shows that the feathers with oil got colder, faster. (1 point) 
The temperature went down with the oil (1/2 point) 
The degrees went lower when the put oil on the feathers (1/2 point) 
feather without oil has a higher line. (1/2 point) 
feathers with oil goes slower because it has more weight and it starts out at 25 
then drops down to 10. (1/2 point) 
The line for oil feathers is going lower whitch means it is colder than the 
feathers with no oil (1/2 point) 
Because the feathers with oil is lower and the one without oil is higher. (1/2 
point) 
Because 1 was lower than the other one without oil. (1/2 point) 
Because the feathers with oil was colder from the start (1/2 point) 
because the feathers have oil on them go down more than the ones with oil (1/2 
point) 
Because the feathers without oil are higher on the graph so that means they are 
warmer (1/2 point) 
At ten minutes it was higher up on the graph and at 20 minutes it was lower. 
(1/2 point) 
The bird with oil on it wings it is colder than the other bird (0 points) 
The oil made the feathers colder (0 points) 
oil would make the bird colder because without the feather temprature was 
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warmer than the oil. (0 points) 
 
 

Conserving Missouri’s Aquatic Ecosystems 

Conserving Missouri’s Aquatic Ecosystems:   
Pre-unit Student Science Assessment:  Scoring Guide 

 
Correct answers in bold.  All items are 1 point, unless otherwise indicated.  Score all 
responses to each short answer question together.  17 points total. 
 

Start Here 
 
1. Which of the following specialized structures must tadpoles have to survive in an 

underwater environment? 
a. Ribs 
b. Eyes 
c. Gills 
d. Mouth 

 
2. Explain how the structure you selected for question 1 helps tadpoles survive.  (1 

point) 
Gills allow tadpoles to get oxygen from the water. Or 
Gills allow tadpoles to breathe underwater. Or 
Gills prevent tadpoles from drowning. Or 
Gills are like lungs. 
There is no air underwater (1/2 point). 
Gills can turn water into air (1/2 point) 
Gills for water is like mouths for air (1/2 point). 
Helps it get air from the water (1/2 point). 
Air flows through it’s gills and helps them swim (1/2 point). 
Gills have a way to get air bubbles inside the gills (1/2 point). 
Helps them live in the water before they grow lungs (1/2 point). 
Helps filter water that they take in the lungs (1/2 point) 
Gills allow air through the mouth so a tadpole can’t be out of breath (1/2 point) 
Tadpoles breathe through their mouths (0 points). 
Any explanation, including breathing, that is based on an incorrect response to question 1. (0 
points)  

 
3. What is the biggest threat to underwater communities? 

a. Predator/prey relationships 
b. Natural selection 
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c. Human-caused habitat destruction 
d. All of the above 

 
4. Which of the following statements about adaptations is true? 

a. Creatures can choose adaptations that will provide them with survival advantages. 
b. Adaptations provide species with survival advantages in a particular 

environment. 
c. All species living underwater have the same adaptations. 
d. Both b and c 

 
5. Which of the following statements about energy transfer in food webs is true?  

a. As energy transfers to the top of the food web, the amount of energy transferred to 
each level increases. 

b. As energy transfers to the top of the food web, the amount of energy 
transferred to each level decreases. 

c. As energy transfers to the top of the food web, the amount of energy transferred to 
each level stays the same. 

d. None of the above 
 
6. Which of the following statements about invasive species is true?  

a. Invasive species may compete with native species for habitat or food. 
b. Invasive species are not subject to natural selection. 
c. When an invasive species populates a new area, it is usually not because of 

human activities. 
d. None of the above 

 
7. How does water pollution affect underwater life?  

a. Cloudy water blocks light and slows plant growth 
b. Too much fertilizer causes overgrowth of algae 
c. Toxic chemicals are poisonous to living things 
d. All of the above 

 
8. What is non-point pollution?  

a. Water pollution from a large factory 
b. Water pollution that comes from a broad area or a number of sources 
c. Water pollution that is not harmful to underwater animals 
d. Contamination that can be traced to a single source 

 
9. Which of the following is the government agency most responsible for managing 

forests, fish, and wildlife in Missouri? 
a. National Wildlife Federation 
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b. Missouri Department of Conservation 
c. Missouri Department of Natural Resources 
d. National Park Service 
 

10. Which of the following statements about competition is true? 
a. Individuals within a population may compete with other individuals of the same 

species. 
b. Individuals within a population may compete with individuals of different 

species. 
c. A population within a community may compete with other populations within the 

community. 
d. All of the above 
 

11. Which of the following most affects carrying capacity? 
a. Different populations living in the same place interact with one another. 
b. Within a community every species has a particular niche. 
c. While living organisms have the capacity to produce populations of infinite 

size, environments and resources are limited. 
d. Most energy pyramids can continue for only four or five trophic levels and can 

support only a few top-level consumers. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

12. Use the web above to create a food chain.  Use at least four different organisms.  

Human 

Bullfrog 
 

Coontail Cattai
 

Great blue 
 

Green sunfish 

Alga
 

Pond 
 

Muskra
 

Daphnia 

Caddisfly 
 

Gizzard 

Largemouth 
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13. Using this graph, what conclusion can you make about how location in the schoolyard 
affects percolation time through the soil? 
a. Area with few plants has the fastest percolation time 
b. Grass sod has the fastest percolation time  
c. Can 3 has the fastest percolation time 
d. Location in the schoolyard does not affect percolation time 

 

14. Explain how the data in the graph support your answer to question 13.  Be as specific 
as you can. (2 points maximum) 

2 points maximum (See Bartosh, p. 203) 

Food Chain: 
1 point for each correct link between organisms on the longest continuous chain (3 
points maximum)  
½ point for each correct link between organisms if link is backwards or if in correct 
order left to right with arrows in the wrong direction(1½  points maximum) 
 
If 2 or more unconnected chains then just score the longest 
 
Considered correct direction if started at top of food chain and correctly indicate 
who eats whom. 

Can 1 Can 4 Can 2 Can 3 Can 1 Can 4 Can 2 Can 3 Can 1 Can 4 Can 2 Can 3 
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Supporting data for lowest condition:  Percolation time for grass sod was over 15 
minutes. (1 point) 
Supporting data for highest condition:  Percolation time for area with few plants was less 
than 5 minutes. (1 point) 
Explanatory language: The area with few plants percolated over 10 minutes faster than 
the grass sod. (or the reverse) [specific number for difference]. (2 points) 
The area with few plants percolated faster than the grass sod. (or the reverse) [no 
number for difference]. (1/2 points) 
The area with few plants had the lowest bars. (1/2 point) 
Area with few plants was closer to the bottom (1/2 point) 
Grass sod was the slowest (1/2 point) 
The area with few plants’ bars were lower on the graph (1/2 point) 
Because grass sod has like 28 minutes ans above ans the rest have 10 or less (1/2 point) 
Area with few plants takes less time to percolate. (1/2 point) 
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Appendix Q:  Teacher focus groups recruitment materials/consent documents 

Subject:  An evaluation of Discover Nature Schools study:  Focus group meeting 
 
I’m writing you about a research study exploring how the Discover Nature Schools (DNS) 
program is being used in classrooms.  The principal investigator in this study is Dain Palmer of 
the University of Missouri Department of Agricultural Education, under the advisement of Dr. 
Charles Nilon in the Department of Fisheries and Wildlife Sciences.  As part of this research, we 
will be conducting focus group meetings.  We are holding a focus group meeting on [day of 
week and date] at [time] at [location].  The meeting will last around two hours.  If you 
participate, before the meeting, we will ask you to complete a brief online questionnaire about 
your teaching and background.  After the focus group meeting, we will mail you a check for $100 
to compensate you for your participation. 
 
Information gathered from this study will be reported to the Missouri Department of 
Conservation (MDC), and may be reported in academic articles, papers, or presentations.  To the 
best of our knowledge, the things you will be doing have no more risk of harm than you would 
experience in everyday life.  You will not get any personal benefit from taking part in this study, 
however, your willingness to take part may help MDC improve the DNS program, and may help 
society better understand this research topic. 
 
At any point in this study you have the right to terminate your participation.  You will not be 
treated differently if you decide to stop taking part in this study.  You will not lose any benefits 
or rights you would normally have if you choose not to volunteer.  If you choose not to 
participate you will not be included in the analysis.  
 
Before you decide whether to accept this invitation to take part in this study, please ask any 
questions that may come to mind immediately.  Later, if you have questions, suggestions, 
concerns, or complaints about the study, you can contact the principal investigator, Dain Palmer 
at 573-882-3812 or advisor, Dr. Charles Nilon at 573-882-3738.  If you have questions about 
your rights as a volunteer in this research, contact the staff in the Office of Research Campus 
Institutional Review Board at the University of Missouri at 573-882-9585.  If you wish to contact 
someone not involved with this study, please contact Dr. Jon Simonsen at 573-884-7375. 
If you would like to participate in this study and are available for the meeting on [date] at [time] 
please reply to this email or call Dain Palmer at 573-882-3812. 
 
Thank you, 
 
Dain Palmer 
Research Associate in Conservation Education 
Agricultural Education and Leadership, University of Missouri 
125 Gentry Hall 
Columbia, MO 65211 
573-882-3812 
palmerdai@missouri.edu 
 
  

http://dass.missouri.edu/aged/
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Subject:  Discover Nature Schools Focus group meeting:  [meeting date] 

Thank you for agreeing to participate in the focus group meeting about the Discover Nature 
Schools program on [day of week and date] at [time] at [venue name and address.]  The meeting 
will last around two hours.  Click here [hyperlink for map] for a map showing the meeting 
location.   

Please read the consent information below. If you are willing to participate, please follow the 
instructions at the bottom of this email to complete an online questionnaire about your 
teaching and background. 

An evaluation of Discover Nature Schools 

Consent to participate in research study 

You are being invited to take part in a research study exploring how the Discover Nature Schools 
(DNS) program is being used in classrooms.  This study will include four focus group meetings of 
teachers, a statewide survey of teachers, and a study of teachers and students in about 30 
classrooms.  We are asking for your participation in a focus group meeting.  The meeting will last 
around 2 hours and will include six to twelve participants.  Before the meeting, we will ask you 
to complete an online questionnaire about your teaching and background. 

The person in charge of the study is Dain Palmer of the University of Missouri Department of 
Agricultural Education, under the advisement of Dr. Charles Nilon in the Department of Fisheries 
and Wildlife Sciences. 

The focus group meeting will be audio tape recorded for transcription purposes only and you 
will not be identified in this study. 

Information gathered from this study will be reported to the Missouri Department of 
Conservation (MDC), and may be reported in academic articles, papers, or presentations.  To the 
best of our knowledge, the things you will be doing have no more risk of harm than you would 
experience in everyday life.  You will not get any personal benefit from taking part in this study, 
however, your willingness to take part may help MDC improve the DNS program, and may help 
society better understand this research topic. 

If you choose to participate in the focus group meeting, we ask that you keep the information 
discussed at the meeting confidential. However, we cannot guarantee full confidentiality of 
things said during the meeting, as we cannot control the actions of the other participants. 

We will make every effort to keep private all research records that identify you to the extent 
allowed by law.  Your information will be combined with information from other participants in 
this study.  When we write about the study to share with MDC and other researchers, you will 
not be personally identified in any way.  We may publish the results of the study; however, we 
will keep your name and any identifying information private.  All data, audio tapes, and 
transcriptions will be stored in a locked office or password protected computer. 
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If you choose to participate, we will mail you a check for $100 after the focus group meeting.  
You will need to provide your name, permanent mailing address, and social security number at 
the meeting in order to be paid. 

Refusal to participate in this study will involve no penalty or loss of benefits to which you are 
otherwise entitled.  You may discontinue participation at any time without penalty or loss of 
benefits to which you are otherwise entitled. 

Before you decide whether to accept this invitation to take part in this study, please ask any 
questions that may come to mind immediately.  Later, if you have questions, suggestions, 
concerns, or complaints about the study, you can contact the principal investigator, Dain Palmer 
at 573-882-3812 or advisor, Dr. Charles Nilon at 573-882-3738.  If you have questions about 
your rights as a volunteer in this research, contact the staff in the Office of Research Campus 
Institutional Review Board at the University of Missouri at 573-882-9585.  If you wish to contact 
someone not involved with this study, please contact Dr. Jon Simonsen at 573-884-7375. 

Online questionnaire 

Before the meeting, please click the URL below to complete a short questionnaire about your 
background and teaching.  You should be able to complete the questionnaire in around 10 
minutes or less.  Completing the questionnaire and any individual questions is voluntary, but 
responses could help us to better understand the focus group discussions. 

Follow this link to complete the questionnaire: 
Take the questionnaire 
 
Or copy and paste the URL below into your internet browser: 
https://missouri.qualtrics.com/SE/?SID=SV_9KodsM55lGvLG6x 
 
Thank you once again for participating in this study. 

Sincerely, 

Dain Palmer 
Research Associate in Conservation Education 
Agricultural Education and Leadership, University of Missouri 
125 Gentry Hall 
Columbia, MO 65211 
573-882-3812 
palmerdai@missouri.edu 
 
  

https://missouri.qualtrics.com/SE/?SID=SV_9KodsM55lGvLG6x
https://missouri.qualtrics.com/SE/?SID=SV_9KodsM55lGvLG6x
http://dass.missouri.edu/aged/
http://missouri.edu/
mailto:palmerdai@missouri.edu
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Subject:  Discover Nature Schools Focus group meeting:  [meeting date] 

A reminder that you agreed to participate in a focus group meeting about the Discover Nature 
Schools program on [day of week and date] at [time] at [venue name and address.]  The meeting 
will last around two hours.  Click here [hyperlink for map] for a map showing the meeting 
location. 

If you have not already done so, please read the consent information below and follow the 
instructions at the bottom of this email to complete an online questionnaire about your 
teaching and background. 

An evaluation of Discover Nature Schools 

Consent to participate in research study 

You are being invited to take part in a research study exploring how the Discover Nature Schools 
(DNS) program is being used in classrooms.  This study will include four focus group meetings of 
teachers, a statewide survey of teachers, and a study of teachers and students in about 30 
classrooms.  We are asking for your participation in a focus group meeting.  The meeting will last 
around 2 hours and will include six to twelve participants.  Before the meeting, we will ask you 
to complete an online questionnaire about your teaching and background. 

The person in charge of the study is Dain Palmer of the University of Missouri Department of 
Agricultural Education, under the advisement of Dr. Charles Nilon in the Department of Fisheries 
and Wildlife Sciences. 

The focus group meeting will be audio tape recorded for transcription purposes only and you 
will not be identified in this study. 

Information gathered from this study will be reported to the Missouri Department of 
Conservation (MDC), and may be reported in academic articles, papers, or presentations.  To the 
best of our knowledge, the things you will be doing have no more risk of harm than you would 
experience in everyday life.  You will not get any personal benefit from taking part in this study, 
however, your willingness to take part may help MDC improve the DNS program, and may help 
society better understand this research topic. 

If you choose to participate in the focus group meeting, we ask that you keep the information 
discussed at the meeting confidential. However, we cannot guarantee full confidentiality of 
things said during the meeting, as we cannot control the actions of the other participants. 

We will make every effort to keep private all research records that identify you to the extent 
allowed by law.  Your information will be combined with information from other participants in 
this study.  When we write about the study to share with MDC and other researchers, you will 
not be personally identified in any way.  We may publish the results of the study; however, we 
will keep your name and any identifying information private.  All data, audio tapes, and 
transcriptions will be stored in a locked office or password protected computer. 
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If you choose to participate, we will mail you a check for $100 after the focus group meeting.  
You will need to provide your name, permanent mailing address, and social security number at 
the meeting in order to be paid. 

Refusal to participate in this study will involve no penalty or loss of benefits to which you are 
otherwise entitled.  You may discontinue participation at any time without penalty or loss of 
benefits to which you are otherwise entitled. 

Before you decide whether to accept this invitation to take part in this study, please ask any 
questions that may come to mind immediately.  Later, if you have questions, suggestions, 
concerns, or complaints about the study, you can contact the principal investigator, Dain Palmer 
at 573-882-3812 or advisor, Dr. Charles Nilon at 573-882-3738.  If you have questions about 
your rights as a volunteer in this research, contact the staff in the Office of Research Campus 
Institutional Review Board at the University of Missouri at 573-882-9585.  If you wish to contact 
someone not involved with this study, please contact Dr. Jon Simonsen at 573-884-7375. 

Online questionnaire 

Before the meeting, please click the URL below to complete a short questionnaire about your 
background and teaching.  You should be able to complete the questionnaire in around 10 
minutes or less.  Completing the questionnaire and any individual questions is voluntary, but 
responses could help us to better understand the focus group discussions. 

Follow this link to complete the questionnaire: 
[URL with hyperlink] 
 
Or copy and paste the URL below into your internet browser: 
[URL] 
 
Thank you, 

Dain Palmer 
Research Associate in Conservation Education 
Agricultural Education and Leadership, University of Missouri 
125 Gentry Hall 
Columbia, MO 65211 
573-882-3812 
palmerdai@missouri.edu 
 
 

http://dass.missouri.edu/aged/
http://missouri.edu/
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Appendix R:  Classroom study teacher recruitment materials/consent documents 

 
Subject:  Teachers needed for Discover Nature Schools curriculum study 
 
I’m writing [or calling] you about a research study exploring how the Missouri Department of 
Conservation’s Discover Nature Schools (DNS) program is being used in classrooms.  The 
principal investigator in this study is Dain Palmer of the University of Missouri Department of 
Agricultural Education.  During the 2014-15 school year we will be studying classrooms using the 
Nature Unleashed and Conserving Missouri’s Aquatic Ecosystems DNS units.  We are inviting you 
to participate in this study, even if you have little experience with the DNS curriculum or don’t 
teach all the activities in the units. Participating teachers will be expected to: 
 

• teach ALL DNS activities for the 2014-15 school year AFTER December 2014 (note:  we 
aren’t expecting teachers to teach all the activities in the unit, but any activities that are 
taught should be taught after December); 

• attend an orientation meeting in fall 2014;  
• complete a questionnaire on teacher background, teaching, and student background; 
• complete a teaching log after every DNS chapter; 
• and administer a pre- and a post-unit assessment to students. 

 
If you participate, you will receive $200 in compensation.  Once you indicate your willingness to 
participate, we will seek permission from your school district. 
 
If you are interested in participating in this study or have any questions, please contact Dain 
Palmer at palmerdai@missouri.edu or 573-882-3812. 
 
Thank you, 
 
Dain Palmer 
Research Associate in Conservation Education 
Agricultural Education and Leadership, University of Missouri 
125 Gentry Hall 
Columbia, MO 65211 
573-882-3812 
palmerdai@missouri.edu 
  

mailto:palmerdai@missouri.edu
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Subject:  Teachers needed for curriculum study 
 
I’m writing you about a research study exploring how a science curriculum, the Missouri 
Department of Conservation’s Discover Nature Schools (DNS) program, is being used in 
classrooms.  The principal investigator in this study is Dain Palmer of the University of Missouri 
Department of Agricultural Education.  We need teachers who do NOT use the DNS curriculum 
to participate in this study during the 2014-15 school year in order to compare their classrooms 
to those using DNS.  We are inviting you to participate in this study as a teacher who does not 
use DNS.  Participating teachers will be expected to: 
 

• attend an orientation meeting in fall 2014;  
• complete a questionnaire on teacher background, teaching, and student background; 
• and administer a pre- and a post-unit assessment to students. 

 
If you participate, you will receive $200 in compensation.  Once you indicate your willingness to 
participate, we will seek permission from your school district. 
 
If you are interested in participating in this study or have any questions, please contact Dain 
Palmer at palmerdai@missouri.edu or 573-882-3812. 
 
Thank you, 
 
Dain Palmer 
Research Associate in Conservation Education 
Agricultural Education and Leadership, University of Missouri 
125 Gentry Hall 
Columbia, MO 65211 
573-882-3812 
palmerdai@missouri.edu 
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Subject: Permission to conduct research in [school district] School District 
 
My name is Dain Palmer and I am a researcher from the University of Missouri-Columbia, 
working under the direction of Dr. Charles Nilon, on a project entitled “An evaluation of Discover 
Nature Schools.”  I am writing get your approval to conduct research in your school district. The 
purpose of the research study is to investigate how a science curriculum, the Missouri 
Department of Conservation’s Discover Nature Schools program, is being used in classrooms.   
 
[teacher], teacher at [school], has agreed to participate in this study.  I may also ask other 
teachers in your district to participate. 
 
Please look over the attached letter that gives more information on the project.  If you agree to 
have the research described conducted in your district, please print the letter, sign it, and send 
to me via fax at 573-884-4444, or scan and email it to palmerdai@missouri.edu. 
 
Please let me know if you have any questions or concerns. 
 
Sincerely, 
 
Dain Palmer 
Research Associate in Conservation Education 
Agricultural Education and Leadership, University of Missouri 
125 Gentry Hall 
Columbia, MO 65211 
573-882-3812 
palmerdai@missouri.edu 

mailto:palmerdai@missouri.edu
http://dass.missouri.edu/aged/
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[date] 
 
[name] 
[title] 
[address 1] 
[address 2] 
[city state zip] 
 
Dear [name]: 
 
My name is Dain Palmer and I am a researcher from the University of Missouri-Columbia, 
working under the direction of Dr. Charles Nilon, on a project entitled “An evaluation of 
Discover Nature Schools.”  I am writing get your approval to conduct research in your school 
district. The purpose of the research study is to investigate how a science curriculum, the 
Missouri Department of Conservation’s Discover Nature Schools program, is being used in 
classrooms.  
 
The project involves a study of around 30 classrooms throughout Missouri.  The study will take 
place during the 2014-15 school year and will include a written pre- and a post-unit assessment 
and questionnaire for students; a questionnaire for teachers on teacher background, teaching, and 
student background; a teaching log for teachers; and an in-person or videotaped classroom 
observation. 
 
The information gathered from this study will be reported to the Missouri Department of 
Conservation, and may be reported in academic articles, papers, or presentations.  The schools, 
teachers, and students will not be identified in any reports.  Your district was selected because 
one or more teachers in your district have agreed to participate in the study. 
 
Sincerely, 
 
Dain Palmer 
Research Associate in Conservation Education 
Agricultural Education and Leadership, University of Missouri 
 
If you agree to have the research described above conducted in your district, please print this 
letter, sign below, and send to Dain Palmer via fax at 573-884-4444, or scan and email it to 
palmerdai@missouri.edu. 
 
 
Signature 
 
 
Printed Name 
 
 
Title 
 
 
Date 

http://dass.missouri.edu/aged/
http://missouri.edu/
mailto:palmerdai@missouri.edu
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An evaluation of Discover Nature Schools 

Consent to participate in research study 

You are being invited to take part in a research study exploring how the Discover Nature Schools 
(DNS) program is being used in classrooms.  We are inviting you to be one of about 30 Missouri 
teachers whose classrooms will participate in the study.   

The person in charge of the study is Dain Palmer of the University of Missouri Department of 
Agricultural Education, under the advisement of Dr. Charles Nilon in the Department of Fisheries 
and Wildlife Sciences. 

Purpose  
The purpose of this study is to improve the DNS program and aid developers and users of 
conservation education programs in general. Another aim is to investigate the role of 
conservation education in student achievement and environmental stewardship. 

Procedures 
1. If you choose to participate, you will attend an hour long orientation meeting. 
2. Then you will administer a questionnaire and science assessment to your participating 

students twice – once before and once after you teach the DNS unit.  The questionnaire 
and science assessment will each take about 30 minutes both times you administer 
them.  The students’ responses will be coded with numbers assigned by you.  University 
of Missouri investigators will not know the identity of individual students.  

3. Then you will complete an online questionnaire on your background and teaching, with 
specific questions about the DNS lessons you taught between the student pre- and post-
questionnaire and science assessment.  This questionnaire will take about an hour to 
complete. 

4. During this study, investigators will be observing about 4 classrooms.  You may be asked 
to allow an in-person or videotaped observation of your classroom one time for about 
45 minutes. 

Benefits 
By studying the DNS program, the DNS program may be improved to make it more effective for 
students and teachers.  Also, this study could be used to improve other conservation education 
programs. 

Safeguards 
We have the following safeguards to protect participants in this study: 

1. Participation in this study is voluntary. 
2. You can end your involvement in the study at any point you wish. 
3. Refusal to participate will involve no penalty or loss of benefits to which you are 

otherwise entitled. 
4. We will make every effort to keep private all research records that identify you to the 

extent allowed by law.  We may publish the results of the study; however, we will keep 
your name and any identifying information private. 

5. Participation should not involve any more risk than is typical in a classroom setting.  
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Your participation 
If you have any questions or concerns, please contact Dain Palmer at palmerdai@missouri.edu 
or 573-882-3812 or advisor, Dr. Charles Nilon, at nilonc@missouri.edu or 573-882-3738.  Should 
you have questions about your rights concerning this study, you may also contact the University 
of Missouri Institutional Review Board at 573-882-9585. 

If you choose to participate, we will mail you a check for $100 after you have signed this consent 
form.  We will mail you another check for $100 after you have completed the items in the 
“Procedures” section above.  You will need to provide your name, permanent mailing address, 
and social security number in order to be paid. 

 

_______________________________________________                              ______________ 

Signature of person agreeing to take part in study                                             Date 

 

______________________________________________ 

Printed name of person agreeing to take part in the study 

 

Dain Palmer, Primary Investigator 

_______________________________________________                              ______________ 

Name of [authorized] person obtaining informed consent                               Date 

 

_______________________________________________ 

Signature of Investigator 

  

mailto:palmerdai@missouri.edu
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An evaluation of Discover Nature Schools 

Consent to participate in research study 

You are being invited to take part in a research study exploring how the Discover Nature Schools 
(DNS) program is being used in classrooms.  We are inviting you to be one of about 30 Missouri 
teachers whose classrooms will participate in the study.   

The person in charge of the study is Dain Palmer of the University of Missouri Department of 
Agricultural Education, under the advisement of Dr. Charles Nilon in the Department of Fisheries 
and Wildlife Sciences. 

Purpose  
The purpose of this study is to improve the DNS program and aid developers and users of 
conservation education programs in general. Another aim is to investigate the role of 
conservation education in student achievement and environmental stewardship. 

Procedures 
5. If you choose to participate, you will attend an hour long orientation meeting. 
6. Then you will administer a questionnaire and science assessment to your participating 

students twice – the investigators will give you approximate dates to administer the 
questionnaire and science assessment.  The questionnaire and science assessment will 
each take about 30 minutes both times you administer them.  The students’ responses 
will be coded with numbers assigned by you.  University of Missouri investigators will 
not know the identity of individual students.  

7. Then you will complete an online questionnaire on your background and teaching, with 
specific questions about the science lessons you taught between the student pre- and 
post-questionnaire and science assessment.  This questionnaire will take about an hour 
to complete. 

8. During this study, investigators will be observing about 4 classrooms.  You may be asked 
to allow an in-person or videotaped observation of your classroom one time for about 
45 minutes. 

Benefits 
By studying the DNS program, the DNS program may be improved to make it more effective for 
students and teachers.  Also, this study could be used to improve other conservation education 
programs. 

Safeguards 
We have the following safeguards to protect participants in this study: 

6. Participation in this study is voluntary. 
7. You can end your involvement in the study at any point you wish. 
8.  Refusal to participate will involve no penalty or loss of benefits to which you are 

otherwise entitled. 
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9. We will make every effort to keep private all research records that identify you to the 
extent allowed by law.  We may publish the results of the study; however, we will keep 
your name and any identifying information private. 

10. Participation should not involve any more risk than is typical in a classroom setting. 
 
 
Your participation 
If you have any questions or concerns, please contact Dain Palmer at palmerdai@missouri.edu 
or 573-882-3812 or advisor, Dr. Charles Nilon, at nilonc@missouri.edu or 573-882-3738.  Should 
you have questions about your rights concerning this study, you may also contact the University 
of Missouri Institutional Review Board at 573-882-9585. 

If you choose to participate, we will mail you a check for $100 after you have signed this consent 
form.  We will mail you another check for $100 after you have completed the items in the 
“Procedures” section above.  You will need to provide your name, permanent mailing address, 
and social security number in order to be paid. 

 

_______________________________________________                              ______________ 

Signature of person agreeing to take part in study                                             Date 

 

______________________________________________ 

Printed name of person agreeing to take part in the study 

 

Dain Palmer, Primary Investigator 

_______________________________________________                              ______________ 

Name of [authorized] person obtaining informed consent                               Date 

 

_______________________________________________ 

Signature of Investigator 
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Subject:  Discover Nature Schools evaluation:  Teacher survey 

Thank you for participating in the Discover Nature Schools evaluation study.  I am now asking 
you to complete a questionnaire on your background and teaching, with specific questions 
about your teaching during this study.  You will want to refer to your lesson plan book and 
Discover Nature Schools Teacher Guide for some questions.  The questionnaire takes about an 
hour to complete.  If you’d like, you may start the questionnaire and finish it at another time.  
Completing the questionnaire and any individual questions is voluntary, but we appreciate your 
response.  This is the last thing we will ask you to do during this study.  We will mail you your 
final check for $100 after you complete the questionnaire. 

Follow this link to complete the questionnaire: 
Take the questionnaire [hyperlink] 
 
Or copy and paste the URL below into your internet browser: 
[URL] 
 
Thank you once again for participating in this study. 

Sincerely, 

Dain 

Dain Palmer 
Research Associate in Conservation Education 
Agricultural Education and Leadership, University of Missouri 
125 Gentry Hall 
Columbia, MO 65211 
573-882-3812 
palmerdai@missouri.edu 
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Subject:  Discover Nature Schools evaluation:  Teacher survey 

Thank you for participating in the Discover Nature Schools evaluation study.  I am now asking 
you to complete a questionnaire on your background and teaching, with specific questions 
about your teaching during this study.  You will want to refer to your lesson plan book for some 
questions.  The questionnaire takes about 20 minutes to complete.  If you’d like, you may start 
the questionnaire and finish it at another time.  Completing the questionnaire and any individual 
questions is voluntary, but we appreciate your response.  This is the last thing we will ask you to 
do during this study.  We will mail you your final check for $100 after you complete the 
questionnaire. 

Follow this link to complete the questionnaire: 
Take the questionnaire [hyperlink] 
 
Or copy and paste the URL below into your internet browser: 
[URL] 
 
Thank you once again for participating in this study. 

Sincerely, 

Dain 

Dain Palmer 
Research Associate in Conservation Education 
Agricultural Education and Leadership, University of Missouri 
125 Gentry Hall 
Columbia, MO 65211 
573-882-3812 
palmerdai@missouri.edu 

http://dass.missouri.edu/aged/
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Appendix S:  Statewide teacher survey recruitment materials/consent documents 

Subject:  Discover Nature Schools teacher questionnaire 
 
I am writing to ask for your participation in a research study by the University of Missouri.  We 
are asking teachers who have requested Discover Nature Schools curriculum materials from the 
Missouri Department of Conservation to complete a questionnaire about their experiences 
teaching Discover Nature Schools, even if they rarely or have never used the Discover Nature 
Schools curriculum. 
 
Your responses to this questionnaire are very important and will help improve the Discover 
Nature Schools program for teachers and students. 
 
This is a short questionnaire and should take you about ten minutes to complete.  Please click 
on the link below or copy and paste the URL. 
 
Follow this link to complete the questionnaire: 
Take the questionnaire [hyperlink] 
 
Or copy and paste the URL below into your internet browser: 
[URL] 
 
Completing the questionnaire and any individual questions is voluntary and all of your responses 
will be kept confidential to the extent allowed by law.  If you have any questions or concerns, 
please contact me using the information below. 
 
Thank you, 
 
Dain Palmer 
Research Associate in Conservation Education 
Agricultural Education and Leadership, University of Missouri 
125 Gentry Hall 
Columbia, MO 65211 
573-882-3812 
palmerdai@missouri.edu 
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Subject:  Teacher questionnaire about Discover Nature Schools  
 
I recently sent you an email asking you to respond to a brief questionnaire about the Discover 
Nature Schools program.  This questionnaire is part of a research study by University of 
Missouri.  Please know that we would like you to respond even if you have little or no 
experience teaching with Discover Nature Schools.  Even though completing the questionnaire 
and any individual questions is voluntary, your responses are important and will help the 
Missouri Department of Conservation improve the Discover Nature Schools program for 
teachers and students. 
 
This is a short questionnaire and should take you about ten minutes to complete.  Please click 
on the link below or copy and paste the URL. 
 
Follow this link to complete the questionnaire: 
Take the questionnaire [hyperlink] 
 
Or copy and paste the URL below into your internet browser: 
[URL] 
 
Thank you, 
 
Dain Palmer 
Research Associate in Conservation Education 
Agricultural Education and Leadership, University of Missouri 
125 Gentry Hall 
Columbia, MO 65211 
573-882-3812 
palmerdai@missouri.edu 
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Subject:  Teacher questionnaire about Discover Nature Schools  
 
Spring is the busiest time of the year for teachers, and I understand you don’t have much spare 
time right now.  As the school year is winding down, I’m hoping that you may be able to give 
about ten minutes of your time to complete a short questionnaire about the Discover Nature 
Schools program.  This questionnaire is part of a research study by University of Missouri.  Even 
if you have little or no experience using Discover Nature Schools, we’d still like to hear from you. 
 
Although completing the questionnaire and any individual questions is voluntary, we’re asking 
you to please click on the link below or copy and paste the URL. 
 
Follow this link to complete the questionnaire: 
Take the questionnaire [hyperlink] 
 
Or copy and paste the URL below into your internet browser: 
[URL] 
 
Thank you, 
 
Dain Palmer 
Research Associate in Conservation Education 
Agricultural Education and Leadership, University of Missouri 
125 Gentry Hall 
Columbia, MO 65211 
573-882-3812 
palmerdai@missouri.edu 
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May 14, 2015 
 
<<Address>> 
 
Dear <<Name>>: 
 
I’ve sent you several emails about a short questionnaire on the Discover Nature Schools 
program.  It’s possible that, for whatever reason, these emails were not getting to you.  
It’s also possible that you completed the questionnaire after we mailed this letter.  If so, 
thanks!  We are working with the Missouri Department of Conservation on a research 
study to find out about the experiences of teachers with Discover Nature Schools, even if 
they rarely or have never used the Discover Nature Schools curriculum. 
 
I’m asking one last time for you to complete the questionnaire.  Even if you have little or 
no experience using Discover Nature Schools, we’d still like to hear from you before you 
leave for summer break.  The questionnaire takes about 10 minutes.  Although 
completing the questionnaire and any individual questions is voluntary, we’re asking you 
to please type the URL below into your internet browser. 
 
Type the URL below into your internet browser to complete the questionnaire: 
 

«Link» 
 
Or email Dain Palmer at palmerdai@missouri.edu to have a link to the survey emailed to 
you. 
 
Thank you, 
 
 
 
Dain Palmer 
Research Associate in Conservation Education 
125 Gentry Hall 
Columbia, MO 65211 
573-882-3812 
palmerdai@missouri.edu 
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Subject:  A few questions for people who did not complete the Discover Nature Schools 
questionnaire  
 
A few weeks ago, I contacted you several times about a questionnaire about the Discover Nature 
Schools program that is part of a research study by University of Missouri.  We are wrapping up 
the questionnaire and are trying to find out why some people did not respond.  We have a very 
short questionnaire that should take less than five minutes to complete, for people who did not 
respond to the original questionnaire. 
 
Although responding to our request is voluntary, we’re asking you to please click on the link 
below or copy and paste the URL. 
 
Follow this link to complete the questionnaire: 
Take the questionnaire [hyperlink] 
 
Or copy and paste the URL below into your internet browser: 
[URL] 
 
Thank you, 
 
Dain Palmer 
Research Associate in Conservation Education 
Agricultural Education and Leadership, University of Missouri 
125 Gentry Hall 
Columbia, MO 65211 
573-882-3812 
palmerdai@missouri.edu 
  

http://dass.missouri.edu/aged/
http://missouri.edu/
mailto:palmerdai@missouri.edu
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Q1 An evaluation of Discover Nature Schools  
Consent to participate in research study 
 
You are being invited to take part in a research study exploring how the Discover Nature 
Schools (DNS) program is being used in classrooms.  You are one of about 800 
Missouri teachers who will be asked to complete an online questionnaire.        
 
The person in charge of the study is Dain Palmer of the University of Missouri 
Department of Agricultural Education, under the advisement of Dr. Charles Nilon in the 
Department of Fisheries and Wildlife Sciences.      
 
Purpose    
The purpose of this study is to improve the DNS program and aid developers and users 
of conservation education programs in general. Another aim is to investigate the role of 
conservation education in student achievement and environmental stewardship.      
 
Procedure   
If you choose to participate, you will complete an online questionnaire about the DNS 
program.  The questionnaire takes about 10 minutes to complete.      
 
Benefits   
By studying the DNS program, the DNS program may be improved to make it more 
effective for students and teachers.  Also, this study could be used to improve other 
conservation education programs.      
 
Risks   
Participation should not involve any more risk than is typical in everyday life.      
 
Safeguards   
We have the following safeguards to protect participants in this study:   
1.       Participation in this study is voluntary.   
2.       You can end your involvement in the study at any point you wish.   
3.        Refusal to participate will involve no penalty or loss of benefits to which you are 
otherwise entitled.   
4.       We will make every effort to keep private all research records that identify you to 
the extent allowed by law.  We may publish the results of the study; however, we will 
keep your name and any identifying information private.      
 
Your participation   
If you have any questions or concerns, please contact Dain Palmer at 
palmerdai@missouri.edu or 573-882-3812 or advisor, Dr. Charles Nilon, at 
nilonc@missouri.edu or 573-882-3738.  Should you have questions about your rights 
concerning this study, you may also contact the University of Missouri Institutional 
Review Board at 573-882-9585. 
 
Q2 Clicking I agree below indicates your willingness to participate in this study by 
completing an online questionnaire. 
 I agree (1) 
 I do not agree (2) 
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Vita 

Dain Palmer grew up in Fulton, Missouri.  He graduated from Coe College in Cedar 

Rapids, Iowa in 1997 and returned to Fulton to teach elementary students.  In 2003 he 

received an M.S. in Fisheries and Wildlife, with a Focus on Human Dimensions of 

Fisheries and Wildlife Management and began working for the North Carolina Wildlife 

Resources Commission in Raleigh as a Human Dimensions Biologist.  In 2013 he began 

working for University of Missouri in Columbia as a Research Associate in Conservation 

Education and completed his Ph.D. in Human Dimensions of Natural Resources in 2017.  

In 2016 he began working as a Survey Specialist at RTI International in Durham, North 

Carolina.  He is married to Rachel, and Rachel and Dain have two beautiful sons, Hayden 

and Milo. 
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