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PART 1: INTRODUCTION 

Stories are an integral part of our perception of the world (Fisher, 1985). It is an 

“apparent behavior” that humans create stories to make sense of their experiences by 

cohere them in a narrative structure (Heider and Simmel, 1944). Not only do humans 

instinctively create stories, they also process information in story form far more 

effectively than when receiving it in other formats. Exposure to narratives has a 

measurable impact on human neurological chemistry, physiology, and behaviors 

(Barraza et al., 2015). Stories provoke emotions and improve the audience’s memory of 

information (Barraza et al., 2015; Gerdes et al., 2011). As an effective way to 

communicate and comprehend information, stories have long had a place in the 

classroom (Clark and Rossiter, 2008). 

Stories, or narratives, are widely used instructional tools, and a growing body of 

evidence supports their positive impact on learning. Narratives are one of the most 

effective ways to engage students in the classroom (Robin, 2006, 2008). Miley (2009) 

reported a complete change of student attitude toward a college accounting course 

upon the implementation of stories and storytelling. Prior to introducing stories to 

lectures, students found the subject “dull, boring, too many numbers.” In contrast, in 

surveys recorded after a storytelling project was incorporated in the course, 97% of 

students responded that stories made accounting more engaging, accessible, and 

relevant (Miley, 2009). In a number of studies, stories were observed to effectively 

engage students and maintain their motivation throughout the learning process 
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(Chamany et al., 2008; Easton, 2016; Suwardy et al., 2013). These findings confirmed 

that the intuitive and captivating nature of narratives make them a beneficial 

instructional tool in the classroom.  

Recently, a growing interest in digital storytelling has led to substantial research 

on the effects of this instructional tool. The combination of storytelling with 

technologies produces an effective learning tool, with which students can build and 

expand literacy and skills (Robin, 2006). Implementing digital storytelling improved 

learning outcomes, and even though teachers described a number of challenges in using 

this approach, they were willing to adapt their curricula to include it (Sadik, 2008). 

Suwardy et al. (2013) described an effort to use a 12-episode movie in accounting 

education and collected students’ feedback regarding the approach. It was found to be 

effective in helping students understand concepts and evaluate consequences of 

different decisions. Hung et al. (2012) also reported improvement in decision making 

skill and in the ability to collect, abstract, and organize data to solve problems as the 

outcome of learning with digital storytelling.  

In the training of health professionals, the inclusion of narratives has been 

recognized as a powerful approach, known as narrative medicine, to foster empathy, 

memory, and reasoning skills. Charon (2001) argued that “[b]y bridging the divides that 

separate the physician from the patient, the self, colleagues, and society, narrative 

medicine can help physicians offer accurate, engaged, authentic, and effective care of 

the sick.” Learning with narratives promotes empathy, an outcome that can rarely be 

achieved with other instructional approaches (Charon, 2001). The ability to understand 
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and care for other is undoubtedly a crucial skill for health professionals. Moreover, 

empathy in medical students has been strongly correlated with clinical competence 

(Hojat et al., 2002; Ogle et al., 2013). Since narratives are emotion-provoking, intuitive, 

and interesting, they are useful in helping learners memorize and retain content 

knowledge (Fernald, 1987; Maguire et al., 2003). As a result, narratives can make the 

learning of complex material more attainable (Cox, 2001). Narrative pedagogy has been 

implemented successfully to teach medical ethics (Oguz, 2000), clinical genetics (Kirk et 

al., 2013), nursing (Brown et al., 2008; Diekelmann and Diekelmann, 2000), and a 

number of medical science courses (Easton, 2016). 

While there is substantial research on narrative-based teaching practice in 

medical education, little is known about how college instructors use narratives to teach 

undergraduate life science courses. Previous publications tend to concentrate on the 

effects of narrative on learning and learners. The theoretical foundation of why 

narrative is a powerful tool for learning has been well established (Clark and Rossiter, 

2008; Szurmak and Thuna, 2013). Nevertheless, few resources have been developed to 

assist teachers to incorporate narratives in their practice. Teachers are likely to 

implement a new approach when they are convinced that it is practical and useful 

(Crawford, 2007). It is also necessary to recognize that the implementation of any 

unconventional teaching methods is a challenging trial-and-error process for teachers. 

Analyses of how experienced teachers use narratives in their classroom and the 

contextual elements that influence their practice will provide valuable resources for 

practitioners who wish to adopt this teaching method.  
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College-level courses that are at the intersection between life sciences and 

society are crucial in teaching science literacy and critical thinking to both majors and 

nonmajors (Chamany et al., 2008). In these courses, students have the opportunity to 

place science in real-life contexts and learn how science impacts society and vice versa. 

Placing science in relatable contexts allows students to deepen their understanding of 

scientific concepts and of the associated societal issues (Levinson, 2008). The Genetics 

Society of America’s Education Committee (2015) listed the ability to “identify and 

critique scientific issues relating to society or ethics” as one of the core competencies 

that an undergraduate student should acquire in genetics courses. To achieve this 

competency, student need not only science content background but also higher-order 

thinking skills. Some examples of higher-order thinking skills include the ability to apply 

learned knowledge to a new situation, the ability to analyze complex information, and 

the ability to evaluate information and make decisions (Lewis and Smith, 1993). Science 

and society courses are intended as a platform for students to develop these skills.  

This study explored the practice of narratives in two college courses, Genetics 

and Society (BIO 3050) and Biotechnology in Society (BCH 2112), each of which 

combines science with social context. The two courses surveyed differed in student 

population and course design. Most students in BIO 3050 were life-science majors in 

junior and senior classes, while those in BCH 2112 were non-majors of multiple class 

standings. BIO 3050 is a writing-intensive course, whereas BCH 2112 is a moderately-

paced course in which the majority of class time was devoted to student discussions. 

The differences in student populations and course design between the two courses 



 

5 
 

provided an opportunity for a comparative study on teaching and learning with 

narratives.  

Particularly, this qualitative research focused on narratives that incorporate 

experience from patients who are affected by genetic conditions. Character-driven 

narratives, including those about patients, have been shown to be more impactful in 

teaching and learning than other types of narratives (Easton, 2016). Patient narratives 

have been used in medical education to bridge the gap between patients and healthcare 

professionals (Charon, 2001), since they provide genuine insights into the life of people 

who are directly affected by diseases. Programs that aim at educating the general public 

and increasing awareness frequently incorporate patient stories. Since undergraduate 

life sciences courses often draw on human and medical examples, patient narratives 

might be equally effective as a teaching tool for these audiences. How college 

instructors use this tool in their classroom remains to be investigated. Is it feasible to 

use patient narratives to teach science in college classroom? In which contexts do 

narratives become a useful teaching approach? How instructors adapt narrative 

approach for effective teaching? What factors influence the implementations of 

narrative approach? These are the guiding questions for this study.  
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PART 2 – RESEARCH SETTING AND METHODS  

This study explored the practice of narratives in two college courses, Genetics 

and Society (BIO 3050) and Biotechnology in Society (BCH 2112), each of which 

combines science with social context. We used a qualitative approach that combined 

non-participant unstructured observation of classroom activities and semi-structured 

interviews with instructors. The study was conducted during the semester of Spring 

2017. The research has been approved by the Institutional Review Board of the 

University of Missouri, Columbia.  

The courses 

Genetics and Society (BIO 3050) is a writing-intensive (WI) course, offered for life 

science majors to fulfill their WI requirements. This course approaches scientific themes 

and relevant social issues in a topical manner: it explores a series of topics that involve 

molecular genetics and a human dimension. The course is “about perspective and 

choice” and “making choices based on scientific knowledge and acting on those 

choices.” (BIO 3050 SP17 course syllabus).  

The class meets 3 days a week for 50 minutes each day. Throughout the 

semester, students write 7 microthemes (bi-weekly writing assignments), take 7 quizzes 

(bi-weekly, open-book, short answer quizzes), participate in 8 socratic seminars 

(student-led debates), and write a final opinion paper on a topic of their choice. In-class 

activities includes lectures and guest lectures, peer-review sessions on microthemes, 
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and socratic seminars. The topics discussed throughout the semester are listed in Table 

1.  

Lectures Microthemes Socratic seminars 

Genomes and gene 

editing 

Gene editing Gene editing and gene 

drive 

Genetic diseases Genetic disease The future of health 

care 

Genes and 

development 

Genetic testing (sickle cell trait, 

breast cancer) 

Sex and gender Intersex individuals in athletics and 

health care 

Gender on the brain 

Gene and geography Stereotype threat Race and health care 

disparities 

Race and health care DNA in the court 

Genes and the brain Students and mart drugs  

Conflict of interest Vaccine refusal and doctor-patient 

relationship 

Conflicts of interest 

Infectious diseases, 

vaccines 

Vaccines and antibiotics 

HIV/AIDS The HIV pandemic 

Table 1. Topics of lectures, microthemes, and socratic seminars in Genetics and 

Society BIO 3050, Spring 2017.  
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BIO 3050 is taught by Dr. G., an emerita professor in the Division of Biological 

Sciences. She develops all course materials, works with teaching assistants, and assumes 

a large part of grading. She also delivers all lectures, excluding the occasional guest 

lectures. Two teaching assistants help with grading responsibilities. This research is a 

master thesis project of L.N., who is a teaching assistant in BIO 3050 and is supervised 

by Dr. G.  

Most of the students who take BIO 3050 are life science majors in their senior 

year. In the semester of Spring 2017 (when this study was conducted), 55 students 

enrolled in this course, of which 54 majored in Biological Sciences and 1 in Journalism. 

At the beginning of the course, the instructor routinely collected student responses to a 

questionnaire in order to sort them to groups based on their interests. According to the 

survey, a large proportion of students in BIO 3050 plan to pursue careers in medical 

fields.  

Biotechnology in Society (BCH 2112) is a science course designed for non-science 

majors. The course takes a topical approach to explore the science of biotechnology and 

societal issues surrounding it. Figure 1 illustrates the main themes BCH 2112. The course 

“emphasizes making informed decisions about real-world issues using scientific 

evidence” (BCH 2112 syllabus). Accordingly, each topic is organized into a unit of 

instruction that includes scientific background, societal issues, and decision-making. The 

nine topics discussed throughout the semester are as follow: genetic disease, genetic 

testing, forensics, cloning, reproductive technologies, stem cell research, genetically 

modified plants, genetically modified animals, and pharming.  
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Figure 1. Biotechnology in Society’s Canvas homepage (Illustration by Shari Freyermuth, 

adapted with permission). 

The class meets 3 days a week for 50 minutes each day. The instructional model 

is student discussion combined with interactive lecture: in addition to short lectures 

provided by the instructor, class time is dedicated to group problem solving, discussions, 

and other student-centered activities.  

BCH 2112 is taught by Dr. S., who has a joint appointment in the Department of 

Biochemistry and the Department of Learning, Teaching and Curriculum. She assumes 

all teaching responsibilities for the course. There are two peer learning assistants who 

help with some grading and classroom activity set up. Students who take BCH 2112 

come from diverse backgrounds, majors, and years (Figure 2).  
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Figure 2. Students in Biotechnology in Society BCH 2112, Spring 2017.  

Top: Percentages of students by years. Bottom: Numbers of students in each major.  
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Both instructors of BIO 3050 and BCH 2112 agreed to participate in the research. 

All students were informed of the research. Since the research involved observing class 

activities, focusing on the instructor, students were not identified for what they said or 

did in class, and their grades were not affected. The recruitment and consent processes 

were approved by the Institution Review Board at the University of Missouri, Columbia.  

Data collection and analysis 

Primary data was collected during classroom observations and semistructured 

interviews with the instructors of BIO 3050 and BCH 2112. Other data sources are 

course artifacts, such as syllabi, handouts, writing assignments, group discussion 

questions, and other course materials available on course websites (Canvas).  

Since the focus of this study is patient narratives, only classes that involved such 

stories were observed for data collection. Observations were conducted in 11 class 

sessions in BIO 3050, and in 10 sessions in BCH 2112. Fieldnotes were recorded 

throughout each session. The topics covered in the observed units of instruction are 

listed in Table 2.  

Semistructured interviews with instructors were conducted to learn about their 

practices and perceptions regarding the use of narratives in their classrooms. The 

questions focused on: i) The process of incorporating narratives in teaching, ii) How 

instructors assess learning that involves narratives, iii) Factors influencing choices of 

stories, and iv) Personal beliefs and theories regarding the use of stories for teaching. A 
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complete list of questions, excluding clarification and rephrasing, is provided in 

Appendix 1. Interviews were audiotaped and fieldnotes were recorded.  

Topics in BIO 3050 # of 

observations 

Topics in BCH 2112 # of 

observations 

Genome and  

gene editing 

2 Genetic diseases 4 

Genetic diseases 4 Genetic testing 4 

Genes and 

development 

2 Reproductive 

technologies 

2 

Sex and gender 3   

Table 2. Topics and numbers of classes observed in Genetics and Society (left) and 

Biotechnology in Society (right). 

Data analysis 

Fieldnotes were examined to identify teaching and learning activities involving 

patient narratives and the contexts in which they occurred. An inductive approach was 

used to determine instructional patterns, such as when and how a certain category of 

narrative was used. When one or more patient narratives played a central role in a 

major class activity, such as group discussion or assignment, the instructional design and 

practice were documented and analyzed in entirety. The interview data was analyzed to 

confirm our interpretation of the instructors’ practices using narratives. In order to 

answer our research questions regarding personal practice theories and contextual 

elements that affect teaching with narratives, we examined the interview data in 
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combination with classroom observation data. A comparative analysis was performed to 

investigate the similar and different instructional patterns in the two courses.  
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PART 3 – FINDINGS  

3.1. Narratives as prompts for real-life connections and decision making 

From classroom observations, course artifacts, and instructors’ interview 

responses, two dominant purposes of patient narratives in classroom were identified: i) 

to place science in real, relevant, and relatable contexts, and ii) to teach evidence-based 

decision making skills.  

3.1.1. Stories make science real, relevant, and relatable 

a) Biotechnology in Society (BCH 2112)  

Both instructors use patient stories with a clear intention: to make the topics 

real, relevant, and relatable. For BCH 2112, this is a major factor that Dr. S. considered 

when choosing a patient story to teach her class.  

“... if I’m choosing a story, that’s more like I’m thinking about does it help 

them relate the science that they’re learning to something in the real world? 

Does it make things more concrete or more real to them? Does that make 

them consider the issues from a different perspective that they didn’t have 

before? Does this make them see it through somebody’s eyes? Does that just 

give them a human aspect to the story? Like if we’re learning about a genetic 

disease then what are the symptoms of that disease? Well let’s hear from a 

person who actually has the disease.” 

She introduces stories in her class in several formats, one of which is video clips 

about patients who share their experiences of living with a condition. She wants 
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students to “relate to it in a personal way” and believes that the video clips “gives them 

some of the feelings of what it’s like to have the disease, which they wouldn’t get if 

they’re just reading about it.” For example, Dr. S. explains why she showed a video clip 

of a young girl who has sickle cell anemia in class, instead of only teaching the genetics 

(science) of the disease: 

“So I added the video with the young girl who has SCA. [Interviewer: Why did 

you do that?] I think to make the symptoms real, as another way to present 

what the symptoms are. [...] And I just think it’s more relatable if you can see 

someone who’s young, someone who’s talking in a real way about what she 

experiences with the disease.” 

Why does Dr. S. consider empathy -- the ability to understand and share the 

feelings of another -- an important teaching goal? She considers empathy a lens that 

allows students to “see that these situations come up for a lot of different families, for a 

lot of different people, a lot of different groups… in society.” Patient stories, therefore, 

serve as a tool to teach how biotechnology and science impacts society, which is one of 

the major learning goals for students in BCH 2112.  

Once students gain awareness of the issues, Dr. S. introduces them to different 

perspectives and opinions, which she considers necessary to develop decision making 

skills. She uses patient stories to provide contexts and asks students to examine them 

from different perspectives. 
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“I want them to...either take on to it like ‘If I’m in the situation what would I 

do?’ or take the perspective of some stakeholder and say ‘If I’m this 

stakeholder what would I do in this type of situation?’” 

b) Genetics and Society (BIO 3050) 

Real-life connections are an element of emphasis in Genetics and Society (BIO 

3050). This was made explicit in the syllabus. 

“In this course, we will explore international debates over the responsibility 

of scientists, genetics and privacy, cancer detection and treatment, genes 

and human origins, diversity, and history; and the global impact of infectious 

disease. We will do this with faith that science can help us understand the 

problems and frame solutions, but it can never provide all the answers. 

Whenever humans are the subject, science can inform but cannot override 

political, ethical, and social meaning; this course will emphasize those 

interconnections.” 

Dr. G. used patient stories extensively to illustrate these connections. She 

described the purposes of true stories as “to bring the humanity back to the practice in 

genetics and science, and remind them [students] that these things are happening to 

real people.” Via stories, she wanted to demonstrate that a genetic condition is not a 

“list of symptoms,” and to remind students that “each person is going to be different.” 

In other words, she used true stories to i) remove concepts (genetic conditions) from 

abstraction and bring them to life, and ii) to help students understand the complexity of 

the concepts. For example, in the module on sex and gender, Dr. G. showed the 
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documentary film “Orchids -- My Intersex Adventure” and required students to read the 

article “EITHER/OR: Sports, sex, and the case of Caster Semenya.” Appendix 2 lists the 

URLs to a synopsis of the film and to the article. From the film Orchids, she wanted 

students to appreciate the fact that genetic conditions are real. 

“[The messages are] that genetic conditions are not things that are 

abstractions, and they’re not things like cancers that you can cut out of the 

body. They are experienced by real people. And that it’s important to listen 

to the voices of those people, because they’re the only ones who can 

actually teach you about it.” 

Besides, the purposes of the film were “to have students question their 

preconceptions about gender, and [...] to humanize the concept of genetic disease.” The 

film was made by two sisters who have the same intersex condition and who were both 

raised in the same family, yet have very different personalities and experiences. It also 

depicts the relationships between the affected persons and their family, their partners, 

and their community. It presents the changing landscape of genetic disease and gender: 

one can see clear changes in both treatment and social attitude that happen in one 

generation. Dr. G. believed these were “wonderful messages for students.” This film is 

an example of how she used patient stories to effectively convey the complex human 

dimension of genetics and genetic conditions.  

In addition to teaching accurate views of concepts and introducing first-person’s 

perspectives, Dr. G. also used stories to make the topics relatable. For example, in the 

module on cancer, she chose breast cancer because “it connects to the real world in so 
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many ways” and “it affects almost every family in one way or another.” This allowed her 

to engage students in a discussion that they can “connect [...] somehow either to their 

own lives or to their own future practice.” She believed that encountering true stories in 

this course would “build their confidence in being able to confront real-life situations.” 

From her experience, Dr. G. noticed that stories about sports attracted 

substantial interest from students. Two notable examples are the article ““EITHER/OR: 

Sports, sex, and the case of Caster Semenya” in the module on sex and gender, and the 

discussion on exercise collapse associated with sickle trait, which involved the story 

about Mizzou’s football player Aaron O’Neal (see Appendix 2 for URLs). Dr. G. found 

these stories very effective in stimulating discussions about sports and genetics.  

“Students really get engrossed in it too because they care a whole lot more 

about athletics [...] They are really drawn to stories of athletes. [...] Students 

have very interesting narratives themselves when they start to talk about 

sports.” 

3.1.2. Using stories to teach decision-making skills 

a) Biotechnology in Society (BCH 2112) 

In BCH 2112, each topic was designed to address three aspects: science, society, 

and decision making. Dr. S. frequently teaches decision making through cases that 

involve patient stories. She normally plans to “spend a class on a case” for the decision 

making part.  She uses cases to help students view the situations with a first-person 

perspective. Students are then encouraged to use their own feelings and values when 
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they are considering options. An example observed in BCH 2112 is a case about a family 

who has a son affected by cystic fibrosis (CF).  

“The CF case is a decision making case for genetic disease unit, so that case 

has a goal of wrapping up what they learned about the science and societal 

issues and apply their own ideas to it. I want them to be able to use their 

own feelings and values in making these decisions and also trying to expand 

those, to be able to see things from different perspective.[...] They also learn 

about the disease of CF, what it is like to have the disease, but we don’t go 

into a lot of details about the CF disease. We kind of just know about it 

enough to know, okay, what kind of treatments should I think about? Should 

I get this treatment or that treatment? Should I enroll in this clinical trial or 

not?” 

In another decision making exercise, Dr. S. uses a case about a woman whose 

mother had Huntington’s disease (HTT). In the case, students are asked to assume a role 

(the woman, her father, her boyfriend, her sister, and her brother) and decide whether 

they want the woman and/or their role to be tested for HTT. This case also pushes 

students to view the situation from first person perspectives, and allows them to use 

their own ideas in making decisions. Moreover, it is intended to demonstrate the broad 

impact that decisions could have not only on the individual(s), but also on their family 

and community. Students are exposed to the complexity of the issue. The exercise 

places them in a situation where they must consider multiple aspects of the issue while 

weighing options. 
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“With HTT, it’s more of a decision about should they get tested or not. And 

so they’re weighing ideas of things like, ‘what does it mean to get genetically 

tested? How would that impact me, how would that impact my family? Do I 

want to know the results?’ And they have to think about, well for this 

particular disease, a really serious fatal disease, does that change their 

decision versus other diseases that they learned about?” 

b) Genetics and Society (BIO 3050) 

Decision making is a major learning goal in BIO 3050. Dr. G. considered an 

accurate and in-depth understanding of the connections between genetics and the 

human world a prerequisite that students need to make informed decisions and to 

respect decisions of other people. This is stated in the course syllabus:  

“This course is about perspective and choices. [...] We'll also emphasize the 

links between analysis and action; in the real world you will be making 

choices based on scientific knowledge and acting on those choices.” (BIO 

3050 syllabus, Spring 2017) 

According, Dr. G constructed the course to explore these links, and in doing so, 

used stories extensively. Among the stories she used to teach BIO 3050, many presented 

the ideas that “there is no unique right or wrong answer.” For example, in the module 

on cancer, Dr. G. started by bringing up Angelina Jolie’s essays on her journey with this 

cancer and her choices (see Appendix 2 for URLs). She explained why she chose this 

story.  
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“She [Jolie] makes it clear that her choices are not for everyone, and that 

people are constrained by where they are in their reproductive lives, they’re 

constrained about how much money they have, and in what they value in 

life, and that she had certain privileges that other people don’t have when 

making those decisions.” 

In addition to Jolie’s story, Dr. G. provided students with readings and lectures 

on the genetics of breast cancer and breast cancer genetic testing. In the microtheme 

assignment for the module, she asked students to make a decision on whether genetic 

screening for mutations in BRCA genes should be offered to all women at age 30 or 

older. Students were expected to put together what they read in Jolie’s story and what 

they learned in class to come up with a decision and to support it with facts and 

reasons. Dr. G. designed this assignment in combination with concepts and issues 

related to genetic testing to help students “see how it [genetic testing] is done and how 

it still comes down to individual decisions, and that you cannot prescribe those 

decisions.” Her goal was to teach decision-making with respect for individual’s agency 

(the capacity of individuals to act independently) and autonomy (the ability of the 

person to make their own decisions).  

In other units of instruction, she frequently used patient stories to guide 

students toward this thoughtful decision-making approach. She believed stories were 

effective for this purpose because they were about “what a human being goes through,” 

and students could “inhabit somebody else for a while and see it from their point of 
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view.” Stories introduced students to first-person perspectives and helped them see the 

complex nature of decision-making in the real world.  

“They can see that as with any life, there are no answers about the proper 

way to live it. There’s no one way to even choose the options for oneself. So 

that’s more like the three dimensional view of the human and illness and so 

forth.“ 

In decision-making assignments, Dr. G. expected students to demonstrate that, 

in addition to understanding the science, they also “understand different and opposing 

points of view” and “be able to argue against the strongest oppositional points of view.” 

She used cases that involve patient stories and true stories to expose students to the 

different perspectives and arguments in each topic. They also presented realistic and 

complex decision making situations. She used this as a framework to purposefully 

pushed students to come up with creative solutions. By observing students, she 

confirmed that this approach worked as intended.  

“And after they have, for instance, seen the movie Orchids, there’s a great 

deal more depth to the discussion. ‘What you would do if you were a parent 

and faced with these choices for your child, what would you do if you were a 

teenager faced with this condition.’ You can see them becoming far more 

open and imaginative than if they had not experienced this.” 
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3.2. Adapting narrative approach for effective teaching  

3.2.1. Stories in discussion-based classroom for nonmajors -- Biotechnology in 

Society 

The syllabus of BCH 2112  states 3 learning goals: i) learning the science of 

biotechnology, ii) exploring societal issues related to biotechnology, and iii) making 

evidence-based decision regarding those issues.  

“The goals are to teach them some science, make them better understand 

what biotechnology is, how it works, make them comfortable with it, help 

them able to analyze the media critically -- media literacy. Another goal is to 

help them become aware of societal issues, make them see other 

perspectives, pros and cons even if they feel one way or the other. And then 

we put it together by having them do decision making activities. For each 

unit there’s a science aspect, there’s society aspect, then the final part is you 

need to make a decision which usually involves a case. I want them to see 

science as relevant to them. “ (Dr. S. interview) 

Patient narratives were observed in all three parts of the sequence, especially 

the latter two. Dr. S. used stories to achieve the learning goals she has for BCH 2112, 

which have changed over time.  
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“The goals [in the earlier version of BCH 2112] were to teach them some 

science and the societal issues related to those science topics. But the goal to 

engage them in a real life situation and getting them to take different 

perspectives and things like that weren’t part of the goals in the early version 

of the course.”   

Stories were integrated more frequently in BCH 2112 as the result. Note that this 

increase in story use is an effect, not a cause, of the changes in teaching objectives. In 

other words, using stories itself is not the driving force for the revisions that Dr. S. made 

in her course. It is rather a tool that she employed to facilitate the changes. She 

explicitly stated that stories are not the goal of her class, and she would still have the 

same teaching goals regardless of using stories or not.   

To achieve these goals, Dr. S. designed each unit of instruction in a consistent 

sequence: science - societal issues - decision making. This structure is a novel element 

that she introduced into BCH 2112 after she started teaching the course. This change in 

structure also facilitated an increase use of stories. 

“Yes. I’ve tried less of a story approach. When I first started teaching this 

class, it was more like an interactive lecture class, so there are a few 

activities, like a few case studies, a few lab activities and things like that, but 

it didn’t have the organization of science - society - decision making for each 

unit. I put that into the class to reorganize it. And the cases, there were some 

cases in the class, but they didn’t have that structure.” 
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As seen above, Dr. S. has changed the instructional model of BCH 2112 from 

interactive lecture to a more student-centered discussion approach. She lectured less 

and devoted more time to active learning. She frequently spent an entire class on a 

decision-making exercise, which usually involved a case, including patient story cases. 

For these exercises, students discussed the cases in their groups, and Dr. S. facilitated 

the discussion. She noticed that she enjoyed teaching with cases and that they were a 

practical approach to promote active learning in lieu of long lectures.  

“When I started teaching the class, I definitely enjoyed teaching those cases 

more so than the long lectures. The lectures, there were interactive 

elements in the lectures when I was giving it, but they were really long 

lectures, which I changed. The story element, I don’t know, I just really enjoy 

that part of the class. I think it gives them this way to connect to the real 

world...” 

With the cases that had been previously used in BCH 2112, Dr. S. modified them 

to ensure scientific correctness. She then adapted them to class activities. In addition to 

adapting previously used cases, Dr. S. introduced several video clips to her lessons. 

While most of the cases seen in BCH 2112 were hypothetical scenarios purposefully 

created as decision-making exercises, the video clips were usually about patients and 

their experience living with genetic conditions.  
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“This [sickle cell anemia] case, one of the thing I’ve done to this case is 

adding the video. So it didn’t come with the videos. It came with the gel, 

information about the gel, information about the family. So I added the 

video with the young girl who has sickle cell anemia. “ 

“And I’ve used that [Huntington’s disease case] for a few years and I added 

something to it, like I added the Nancy Wexler’s story and a couple of 

different videos for being this gene hunter. And you can see the video of 

more Huntington’s patients.” 

Compared to the amount of time spent on case-based discussion, video clips 

were much shorter, averaging 2 - 4 minutes each. Dr. S. purposefully chose short video 

clips or selected an excerpt from longer ones, and she “rarely shows things longer than 

5 or 6 minutes.” This practice was to avoid long stretches of time in which little 

interaction between instructor and students occurred.  

“I need to make them active during my class, and I need to know what they 

think, and those kinds of things. So I wouldn’t show a video the entire class.” 

This practice fits with Dr. S.’s instructional model: a discussion-based class with 

strong emphasis on interactivity between the instructor and the students. Though she 

placed a time limit on the length of each video, she did not consider the practice 

constraining. In fact, video clips were a novel element that she added to BCH 2112 as 

complementary material to case-based exercises. She viewed patient story videos as 

“another way to present the symptoms [of genetic diseases]” and a way to “make the 

symptoms real.” In the science - society - decision making sequence in which each unit 
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was presented, videos were often placed in the society part. They helped students see 

science as real, relevant, and relatable, and they provided more insights and 

perspectives that students should integrate in their decision-making exercises.  

3.2.2. Stories in writing intensive for majors 

Genetics and Society is a writing intensive course for life science majors. As 

illustrated above, the course content focuses on the connections between science, 

particularly genetics, and society. It is designed to teach problem solving, decision 

making, and critical and creative thinking skills. Dr. G. adopted this instructional model 

because she wanted to “use writing intensive as a tool to make students be thinking-

intensive.” She used stories extensively to facilitate learning through writing.  

 “...Stories present them with a problem to solve, in a sense. They are the 

springboard to the microthemes. I believe that, my philosophy of teaching 

writing intensive is that when they have to write to express their ideas, then 

they have to be able to sort out what they know from what they don’t know, 

and they have to make decisions. So the stories are meant to lead them to 

that, they’re meant to engage them. They’re meant to remind them that 

there’s more than one side to a question.” 

The module on cancer, as previously described in 3.1.2, is an example that 

illustrates how Dr. G. incorporated stories in her teaching. She started with Jolie’s story 

to engage students and to provide the necessary background knowledge for 

microtheme. Students were inquired to express their thoughts and opinions on the 
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prompt (“Should genetic testing for BRCA mutations be offered to all women?” In order 

to do so, they needed to assimilate information that they had learned from readings and 

lectures, which were selected and structured to expose them to multiple aspects of the 

topic at hand. They needed to consider these aspects thoughtfully when making their 

own decisions and explain the reasoning behind such decisions. They also needed to 

support their decisions with facts and evidence, which they usually drew from readings 

or stories they had seen in lectures.  

This inquiry-based approach in which stories play a central role is consistent with 

Dr. G.’s teaching philosophy. She believes “students learn by exploring ideas, and they 

learn through problem solving.” Accordingly, she structures her teaching to expose 

students to real-world situations. She encourages students to educate themselves about 

the problems, pushes them to make decisions, and provides them with opportunities to 

explain their ideas to others. Rather than assuming an authority role in the classroom, 

she chooses to “give students a rich set of data to explore and to make sense of.” 

Stories, particularly ones that involve patient experience, are frequently included in this 

set of data. They naturally present real-world situations, and as Dr. G. regards, “those 

actually happened, so in a sense they’re facts.” They prompt problem-solving, as they 

“present some of the problems that don’t have a cut-and-dried solution.” They promote 

creative and critical decision making by presenting “more than one side, usually multiple 

sides” of the topics.  

In practice, Dr. G. used stories extensively as reading materials for students. BIO 

3050 is as reading extensive as it is writing extensive: students are assigned required 
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readings for every class, every seminar, and every microthemes, and quizzes always 

include questions about readings. Patient stories were frequently included in these 

readings. For example, the article “EITHER/OR: Sports, sex, and the case of Caster 

Semenya” by Ariel Levy (see Appendix 2 for URL) was a required reading in the module 

on sex and gender. One of the learning goals in this module is to tap into the complex 

nature of sex development, and to challenge students’ preconception that sex is a 

simple binary system. To achieve these goals, Dr. G. found the narrative approach 

constructive in multiple ways. Being a story about athletes and sports, the Caster 

Semenya captured students’ interest effectively. In combination with lectures and other 

readings and multimedia content, the article was used to introduce students to the 

genetics of intersex conditions and sex development. It placed these scientific concepts 

in connection with the human dimension.  

“So as I began to talk about the issues of intersex, I realized that it was 

producing some of those discussions about the sex binary. [...] So sometimes 

the only way you can get a productive debate is just by taking people out of 

their accustomed positions to consider something which they never have 

before. So for instance, we had this debate about transgender bathrooms as 

of this past year [...] If they try to think about what an intersex person would 

do encountering a bathroom where you would have to go into one whatever 

your birth label was. The idea is that, what would an intersex person do 

when faced with that binary choice? I want them to see that gender is not a 

binary thing.” 
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In one part of a microtheme, students were prompted to write their thoughts on 

the story. Dr. G. found that this story “really induces empathy in students” -- this was 

one of the main goals for using the narrative approach. In the second part of this 

microtheme, students were presented with a hypothetical scenario: “If you are a 

medical professional present at the birth of an intersex baby, what would you say to the 

new parents?” Dr. G. explained that the purposes of this assignment were to have 

students “extrapolate from what they’ve seen” and “use their creativity to come up with 

solutions.” In other words, she designed this microtheme to assess students’ 

understanding of the science, their ability to apply that knowledge in a realistic 

situation, and their original thinking.  

Dr. G observed that stories were effective to help students overcome their 

misconceptions. As described above, she used a narrative approach to help students 

overcome their preconceptions about sex and gender. When discussing genetic testing -

- another major theme of the course -- she recognized a prevalent misconception.  

“I really don’t want them to think of genetics as a crystal ball, so that makes 

them interrogate the idea that you can learn everything there is to know 

about yourself by getting genetic tested, which is another preconception 

that a lot of students have.” 

Narratives were incorporated to facilitate conceptual changes in several way. 

The essays by Angelina Jolie (see Appendix 2 for URLs) was used to start a discussion on 

the complexity of genetic testing and how it impacts decision making. Jolie’s essays 
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were the ideal material to approach the public reaction to BRCA testing, often called 

“The Angelina Effect.” She pointed out a misconception associated with this effect. 

“[Breast cancer] has a very much publicized genetic component, over-

publicized to the point when many people think that all breast cancer is 

hereditary, and that all you need to do is to be tested for BRCA genes, and 

you don’t have one you’re fine.” 

From this starting point, she proceeded to discuss the complex genetics of breast 

cancer and the uncertainty of genetic testing. In the microtheme for this module, 

students were prompted to explain whether or not they support universal screening for 

BRCA mutations. This prompt was intended to help students overcome their 

preconception that genetic testing is absolute, and thus develop a more critical view of 

the topic. 

“One of the things they can use later on is [...] both seeing the value of 

genetic testing and a certain amount of skepticism about [genetic testing]. 

Just because you have a genetic test, that doesn’t mean it’s gonna make a 

decision for you, or even that you’re going to be able to interpret it.” 
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PART 4 – DISCUSSION AND IMPLICATIONS  

4.1. Stories are effective teaching tools 

The findings presented above demonstrate how patient stories are used as an 

effective teaching tool in two different life science and society courses. Notably, both 

instructors incorporated stories in their classroom to teach decision-making and to 

illuminate real-world connections. As a teaching tool, stories make science real, 

relevant, and relatable to students. Teaching students to make connections between 

what they learn and their own experiences is crucial to improve science literacy and 

social responsibility (Chamany, 2008). It is predictable that these connections are a 

central element in the two surveyed courses, since they are at the intersection between 

science and society. The fact that both instructors purposefully use stories to achieve 

this goal demonstrates that it is an effective tool in different various classroom settings 

and student populations.  

Patient stories have the unique power to promote empathy in learners, a feature 

that motivate both instructors to incorporate them in their curricula. Being able to 

understand the circumstances, feelings, and motivations of others is essential to gain 

new insights and perspectives, which in turn inform the decision making process. Using 

stories, the instructors were able to introduce new perspectives that are different from 

those of students, yet allow them to use their own values to make decisions. Stories, 

when used in combination with thinking prompts, provide a frame to teach decision 
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making without requiring the instructors to assume an authoritative role, that is, telling 

students what to think. Both instructors find this nondirective approach to be impactful.  

Though the two courses are markedly different in student backgrounds and 

instructional models, there are strong parallels in their objectives. Both courses aim at 

helping students be able to make informed decisions based on knowledge and evidence. 

Stories are used to achieve this goal in several way. They provide background 

knowledge that are necessary to explore the topics. They supply facts and evidence that 

are used to support decisions. They provide realistic contexts when there is no absolute 

answer, and thus push students to come up with creative solutions. They help students 

realize and overcome their misconceptions that could lead to ill-informed decisions. 

These characteristics of stories, as observed in the practice of the two instructors, 

demonstrate that they are an effective teaching tool.  

4.2. Stories are versatile and flexible teaching tool 

The versatility of this approach -- using stories to teach -- is evident. It was 

adapted in two very different instructional models: discussion-based and writing-

intensive. In BCH 2112, stories were used to facilitate student discussion and to promote 

active learning. In BIO 3050, stories were an element of inquiry-based teaching and 

learning through writing. They were incorporated in case-based teaching, socratic 

seminars, and a variety of classroom activities. They were used as course materials and 

resources. Stories were seen to serve many pedagogical purposes, from engaging 

students to teaching higher-order skills.  
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One of the main concerns when considering an unconventional teaching 

approach, such as using stories, is the time limitation with regard to lesson planning. 

Both instructors recognized this factor, yet chose to adapt this approach in their 

courses. Dr. S. incorporated more stories and cases into the curriculum of BCH 2112 

upon observing that she “enjoyed teaching those cases more so than the long lectures.” 

The change of instructional model from interactive lecture to a more student-centered, 

discussion-based classroom facilitated the use of stories to teach. She devoted a 

significant amount of class time to interactive activities, such as case discussion, and 

limited the more passive activities, such as watching videos, to short periods. This lesson 

planning approach was observed regardless of the degree to which stories were 

incorporated in her practice. In contrast, Dr. G. structured the curriculum around the 

stories that she found as most effective teaching materials, even though lecturing was 

more familiar and less demanding to her. 

“It’s constraining. I’m a professor, which means I’m used to lecturing. When I 

can’t have a full length lecture to bore people I get uncomfortable. So I have 

to give up a lot of lecture time and therefore some content maybe, to fit 

these in. But I think they are more effective teaching. I think it’s the right 

thing to do.” (Dr. G., Interview) 
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APPENDICES 

Appendix 1 – Instructor interview questions 

 
Process of choosing stories for teaching 

1. What factors do you consider when you choose a story to use in your class?  

2. Could you walk us through your thought process in developing these story-based 

exercises? 

3.  (If not mentioned in answers to prev. questions) Where do you get those stories 

from?  

4. How do you choose a particular story for a particular activity or learning goal? Did 

you try other stories? Did you try non-story approaches? 

Assessment 

1. When teaching with stories, how do you evaluate whether learning goals are 

achieved or not? In other word, how do you know the stories work as you 

intended? 

2. How do you grade or assess students’ works on handouts and exercises based 

on stories? 

Taxonomy 

1. Do you have a taxonomy of stories based on purposes? What are the purposes 

of these stories? (go through list of stories) 

2. Do you consider formats of stories, i.e. video, photos, slides with info in text, 

handouts with exercises? Why sometimes this and sometimes that? 

3. When and why do you use hypothetical scenarios vs. real stories? 
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Teaching philosophy 

1. How do you define stories? In other words, what do you consider “stories”? 

2. Do you use stories to teach because there is evidence (literature) that they are 

effective teaching strategies, or because of your teaching experience? 

3. How does using stories to teach fit in your teaching philosophy? 

4. Do you find using stories to teach rewarding? Why or why not? 

5. What factors encourage you to use stories? What constrains you?  
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Appendix 2 – URLs to selected readings and film in Genetics and Society BIO 

3050, Spring 2017 

 

1. “EITHER/OR: Sports, sex, and the case of Caster Semenya.” By Ariel Levy, The New 

Yorker, November 30, 2009 Issue. URL: 

http://www.newyorker.com/magazine/2009/11/30/eitheror  

 

2. “Exercising Caution: Intensive Athletic Activity Could Be Fatal to Those with Sickle-Cell 

Trait.” By Rose Eveleth, Scientific American, August 13, 2013. URL: 

https://www.scientificamerican.com/article/athletic-activity-could-be-fatal-to-those-

with-sickle-cell-trait/  

 

3. “My Medical Choice.” By Angelina Jolie, The New York Times, May 14, 2013. URL: 

http://www.nytimes.com/2013/05/14/opinion/my-medical-choice.html  

 

4. “Angelina Jolie Pitt: Diary of a Surgery.” By Angelina Jolie Pitt, The New York Times, 

March 24, 2015. URL: https://www.nytimes.com/2015/03/24/opinion/angelina-jolie-

pitt-diary-of-a-surgery.html?  

 

5. “Orchids: My Intersex Adventure.” By Phoebe Hart. Released November 6, 2010. 

Synopsis: http://www.orchids-themovie.com/synopsis.html  
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