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CHAPTER 1
INTRODUCTION

1.1 Overview

In their seminal work about why students leave their science, technology,
engineering, and math (STEM) majors, Seymour & Hewitt (1997) reported on the
impact that poor pedagogy had on student persistence in STEM disciplines. In
their own voices, STEM undergraduate students who departed their STEM
majors described the atmosphere of the “chilly” science classroom to be marked
by poor teaching and a “weed-out” agenda. More specifically, women reported
a gravitation toward the humanistic disciplines as a direct result of these deficits
(Seymour & Hewitt, 2004). The field of biology education organized a formal
response to these findings and formed a “call to action” to discuss and deploy a
plan to improve undergraduate biology education for the 21 century (AAAS

Vision and Change, 2011).

Vision and Change’s overarching statement was that undergraduate
biology classrooms should employ methods of active learning. Active learning, a
term often attributed to the undergraduate classroom, is used to described
approaches to teaching that place the student at the center of the learning by
using activities in which they participate in the learning process. Similar to
student-centered learning in the K-12 classroom, active learning stresses
engaging students actively with their learning processes. Problem solving and

discussion based activities are examples of active learning techniques that shift



that focus to student participation rather than teacher-centered instruction.
Specific action items from the AAAS report include: “ensure that undergraduate
biology courses are active, outcome-oriented, inquiry-driven and relevant; focus
on conceptual understanding, not just on covering voluminous content; take
biology out of the realm of the abstract and relate it to the real world” (AAAs
Vision and Change, 2011 page 7). Case study pedagogy is a pedagogy that has
been gaining interest in the undergraduate biology classroom and that aligns
with these action items. The purpose of this study is to investigate the role of
prior knowledge and situational interest during a case study on meiosis in the

undergraduate biology classroom.

1.2 Case study pedagogy

In the undergraduate science classroom, case study pedagogy is method
that uses stories with dilemmas and/or questions to convey scientific content.
This pedagogy is novel to the science classroom and has been adapted from
what is called case-based instruction in other fields such as law and business
where it is the norm (Herreid, C. F., Schiller, N. A., Herreid, K. F., & Wright, C., 2011).
The design and intent of case study pedagogy in the science classroom is to
create learner-centered classrooms where the instructor role looks very different
than in traditional lecture approaches. In case study pedagogy, the instructor
facilitates learning through the use of discussion and storytelling. Case studies

are designed not only to teach scientific concepts and content, but also to teach



process skills and critical thinking (Herried, 2007). Case study narratives can be
all encompassing in order to contextualize scientific concepts, create emotional
connections for students through characters and scenarios, and even
demonstrate the nature of scientific problem solving which makes it a robust

pedagogical approach rather than a teaching method.

Case study pedagogy in the undergraduate science classroom has
garnered support not only via the faculty that utilize case studies, but also
through National Science Foundation (NSF) funding. There is a National Center
for Case Study Teaching (NCCSTS) that provides training for faculty on the
pedagogy and also houses a repository of 572+ case studies in an array of life
science disciplines. These case studies have been peer reviewed and include
teaching notes for their deployment and adaption to particular classroom
settings. However, there is little empirical evidence published on the process of
learning with case study pedagogy in the undergraduate biology classroom. This
is not lost on life science educators as a call for sound case study research has
appeared in the literature that underscores a need for inquiry into the learning
processes at work in case study pedagogy. The call also specified that mixed
methodological approaches are needed to address research questions that
would reveal the process of learning with case study pedagogy (Lundeberg &

Yadav, 2006).

Empirical studies exploring the effects of case study teaching in the

undergraduate biology classroom have begun to appear in the literature and



positive effects have been shown on student engagement (Smith et al., 2005)
and achievement (Rabrcyck et al., 2006, Pai et al., 2010, Kang et al., 2011).
Additionally, these studies have provided some description of the student
populations that succeed with case study pedagogy such as biology majors and
non-majors as well as documented gender differences (Kang et al., 2011,
Lundeberg et al., 2011, Smith et al., 2005) and also demonstrated positive
impacts for persons of color (Pai et al., 2010). Further, the role of the narrative
has been examined to provide information on what types of stories make good
case studies and may appeal to certain groups of students (for instance, male vs.

female) (Lundeberg et al., 2011).

Although these findings make a compelling case for case studies in the
undergraduate biology classroom, there is little research connecting a particular
theoretical or conceptual framework of case pedagogy directly to a measurable
outcome based in that theory. In order to advance the field of case study
pedagogy in the science classroom, it is important to first examine the theory
that case study pedagogy is based in, then align the empirical data that is
available to provide a framework for further investigation. This process could
help inform a conceptual framework specific to case study pedagogy in the
undergraduate science classroom and help identify gaps in the knowledge about

how students learn with case studies in this venue.



1.2.1 Theoretical underpinnings of case study pedagogy

Case study pedagogy in the science classroom does not have a singular
theoretical approach. It was adapted from case-based instruction methods from
business school and law school models, and is often cited alongside Problem
Based Learning (PBL) that is widely used in health and engineering fields. By
proxy, then, case study pedagogy in the science classroom has theoretical roots
in cognitive psychology memory models such as Case Based Reasoning (CBR) and
also Narrative Intelligence theory (Jonassen & Hernandez-Serrano, 2002). It has
also been aligned with the tenants of social constructivism whereas case studies
and PBL are widely used in constructivist learning environments (Jonassen,

1999).

CBR was first developed by Schank and Abelson (1975) from their work on
how people, and machines, reason. CBR provides a memory model (Figure 1) for
how information is stored and retrieved and then revised and re-used (Schank
1982, Kolodner, 1992). In the field of artificial intelligence, this model led to the
development of case-based reasoning systems for storing and indexing cases or
‘stories’ to be applied to new situations. This model was also developed toward
an application to learning by Kolodner (1992). “Learning by Design” is the direct

outcome of the application of CBR in PBL classroom settings (Kolodner, 2003).
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Figure 1. The CBR Cycle

An initial description of a problem (top of figure) defines a new case. This new case is used to
RETRIEVE a case from the collection of previous cases. The retrieved case is combined with the new
case - through REUSE - into a solved case, i.e. a proposed solution to the initial problem. Through
the REVISE process this solution is tested for success, e.g. by being applied to the real world
environment or evaluated by a teacher, and repaired if failed. During RETAIN, useful experience is
retained for future reuse, and the case base is updated by a new learned case, or by modification of
some existing cases.

Figure 1.1: The model and description of case- based reasoning (directly
from Aamodt & Plaza, 1994, page 8).

Turning to the the ‘story’ portion of case studies, we can draw on Narrative
Intelligence theory from cognitive psychology whereas the story itself has an
impact on learning (Jonnasen, 1999). This aspect connects to work by Bruner
(1990) who focused on the meaning making rather than the information
processing aspect of cognitive function. Narrative Intelligence posits that stories
provide a context in which we store information and then plays a role in how we
retrieve information (Bruner, 1990). Information tethered to an emotional or
memorable story is more readily encoded into long term memory and then more

readily retrieved.



Finally, a third theoretical lineage for case study pedagogy comes from social
constructivism. Vgotysky’s sociocultural theory of cognitive development (1978)
describes learning as a social process where the learner brings own ideas,
knowledge, and attitudes to the learning situation and connects new to old
(Jonassen, 1999). Driver et al. (1994) further develops constructivist learning
theory specific to the science classroom. Social constructivism in the science
classroom presupposes that students possess some amount of scientific
knowledge, whether it be “commonsense” or informal knowledge or prior
experiences. Students do not learn science by abandoning this knowledge and
simply acquiring new facts about phenomena. Instead, they enter into a new
way of thinking about and providing explanations for the natural world. And, in
order to do this they must engage in “discourse in the context of relevant tasks”
(Driver et al., 1994, page 8). Case study pedagogy is delivered in alignment with
this learning process as it is discussion based, draws on prior knowledge and
beliefs, and seeks to help students connect what they know to new information
through a narrative. The case study can provide discursive practice where
students work through relevant problems and dilemmas using scientific
knowledge. What’s more, the instructor, who is more knowledgeable, can
structure the case study in such a way to enculturate students into the ideas and
concepts of the biology community. It is with this constructivist perspective in

mind, that the current research questions are framed.



1.2.2 Prior Knowledge in case study pedagogy

The concept of prior knowledge has been investigated in the PBL
classroom to some extent but not in the case study classroom. In PBL, prior
knowledge is often discussed as problem familiarity, which is defined broadly by
PBL practitioners as the extent to which a problem matches a student’s content
knowledge, contextual knowledge, and experiential knowledge (Sockalingham &
Schmidt, 2013) and more narrowly by others as “the extent to which the student
has had any previous experience with the events or phenomena described in the
problem (Soppe et al., 2005)”. Problem familiarity has been shown to have
positive impacts on student learning and this has implications for the design of
good problems (Sockalingham, 2010, Sockalingham & Schmidt, 2013, Soppe et
al., 2005). In my unpublished work on case studies in the undergraduate biology
classroom, a particular manifestation of prior knowledge, content knowledge,
was investigated and found to be implicated in how students viewed learning
with case studies. Students were asked to rate six different types of case studies
in a non-major biology course according to how much biology they learned, how
interested in learning biology they were during the case study, how much the
case study helped them to connect the science to the real world, and how
engaged they felt during the case study. Students with higher prior content
knowledge rated a case study on meiosis significantly higher than students with
lower prior knowledge. Conversely, students with lower prior knowledge rated a

case study on evolution significantly higher than students with higher prior



knowledge (Hunter, A. unpublished data). These results suggest at the
importance of prior knowledge for learning, though more research is necessary
to determine sound relationships. A close look at all the case studies used in this
study hint at other compensatory factors for prior knowledge such as more
interest in a particular case study than at others. For example, one case study
that was rated very high by students with low prior knowledge contained
accessible contextual knowledge (the evolution of human kissing) and had very
strong mechanisms for triggering the affective domain (i.e., situational interest)

because it was about a lively, relevant topic (again, human kissing).

1.3 Situational interest in the undergraduate biology classroom

Hidi and Renninger define interest as a motivational variable that refers
to one’s likelihood to engage with particular content. Interest has both affective
and cognitive components that are separate but that interact and the role of the
affective and cognitive components vary throughout interest development
(2006). The development of interest flows from two phases of situational
interest (triggered then maintained) to two phases of Individual interest
(emerging then well-developed). Individual interest is described as a
predisposition to react to a particular stimulus or content. Situational interest
can be triggered by context-specific events and can be temporary. For example,
a student may possess individual interest in biology and enter a biology course

with a high level of interest in engaging with and learning biological concepts.



On the other hand, any student with or without strong individual interest for
biology, may encounter a laboratory experiment in a biology course that has to
do with how mice learn in amaze and their situational interest is by the object
(mouse) perhaps due to the novelty of handling the mouse. For example, in a
study that took place in an undergraduate zoology laboratory course, sources for
the triggers of situational interest were investigated. Live animals, an “ah-a”
moment of discovery, a meaningfulness (relatable, i.e. about the human body),
social involvement (lab group work), and humor were found to be triggers of
interest (Dohn, Madsen, & Malte, 2009). Although this study did not connect
these triggers of interest to learning outcomes, situational interest has been
shown to influence paying attention, goals, and levels of learning repeatedly in
the literature (Hidi & Renninger, 2006). Because case study pedagogy relies on
using rich narratives that contain a novelty of characters and situations, hands-
on working with real data, and the stimulation of emotions to draw students in
to the learning process, situational interest should be investigated in relation to

learning outcomes in the case study classroom.

1.4 Difficulties Learning Meiosis

Meiosis, the type of cell division that leads to the production of gametes
(egg and sperm), is a fundamental biology concept that is taught in both non-
major and major undergraduate biology courses typically in conjunction with

mitosis, the cell division mechanism of somatic (body) cells. Meiotic concepts
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are difficult to learn and many students possess misconceptions and alternative
conceptions at the freshman level that persist throughout their upper level
courses (Lewis 2000; Ozcan, Yildirim, & Ozgur, 2012; Kalas et al., 2013). For
example, students have difficulty with the hierarchy of structure for DNA, genes,
and chromosomes (common misconception: DNA is composed of chromosomes)
(Yildirim, & Ozgur, 2012) and also with the differences between mitosis and

meiosis surrounding chromosome number (Lewis, 2000).

In my recent unpublished work about case studies, a case study about
mules and meiosis was used in an undergraduate, non-majors course and was
rated more favorably by students who possessed higher levels of biology content
knowledge (Hunter, A, data not published). The interpretation of this prior
content knowledge finding is limited by the fact that it was measured using a
concept inventory that included many biological concepts, not just meiotic
concepts. A role for prior content knowledge in the case study classroom could
be furthered by using a more reliable measure for prior content knowledge with

a case study about a mule and meiosis.

1.5 Conceptual framework

The empirical evidence thus far has provided some insight as to the types of
student variables (gender, ethnicity) and the types of outcome variables
(achievement, attitudes) that are part of the framework for being successful with

case studies and these will be reviewed in the next chapter. The theoretical
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framework on which case study pedagogy builds upon (constructivism) suggests
that building on prior knowledge is also a key factor in case study learning. In my
previous work | found students’ perceptions of the case studies to be associated
to their level of prior knowledge; particularly, a case study about meiosis was
rated disparately by students with varying levels of prior biology content
knowledge (Hunter, A. data not published). From the literature, we know that
situational interest plays a key role in whether or not students engage in the
cognitive processes and behaviors that lead to learning and so should be

considered in the framework for learning with case study pedagogy.

Figure 1.2 shows the conceptual framework that guides this study. Students
come into the learning situation with an entire set of prior knowledge that can
include both content and contextual knowledge. At the beginning of the case
study, students encounter a story or problem that serves as a trigger of
situational interest (i.e. the story of a mule miraculously giving birth). As the
case study proceeds, difficult biological concepts (cell division, homology,
chromosome structure) are called into play in order to work with the case study.
Some students may have prior knowledge of these concepts which plays a role in
maintaining situational interest and therefore staying engaged with learning with
the case study. Others may not, yet there could be other factors that enable
them to stay interested in the case study. One factor could be that they possess
contextual knowledge as related to the case study narrative (i.e. mules, animals,

veterinarians, farms). Another factor could be that the pedagogical moves built

12



into case studies (i.e. group work, discussions, learner-centered approaches)
enable them to maintain interest in the case study work. In addition, all of these
factors (prior content knowledge, prior contextual knowledge, and pedagogical
features) may play a role in concert for maintaining situational interest and allow

for learning of the concept.

Prior Content

Knowledge
Case =

el

Lack Prior Content
Knowledge

Figure 1.2: A conceptual framework for the role of prior content knowledge and
situational interest in the case study classroom that informs this study.

1.6 Problem Statement

Case study pedagogy shows a lot of promise as an active learning
pedagogy to meet the demands of 21st century biology education initiatives;
however, there is a dearth of information on how students learn with case
studies in the undergraduate biology classroom. Understanding the variables

that impact learning with case studies (e.g., prior content knowledge, interest in

13



biology, pedagogical strategies) and any relationships between those variables is

necessary to understand how students learn with case studies in the

undergraduate biology classroom. Such findings could inform the improvement

of case study pedagogy with regard to appropriate student populations, the

development of case study teaching materials, the training of faculty in case

study pedagogy, and ultimately the widespread adoption of the practice.

1.7 Research Questions and Study Purpose

The purpose of this study is to investigate the role of prior knowledge

and situational interest in the case study classroom. Specifically, the following

research questions will guide this study:

1)

2)

3)

4)

5)

How does prior content knowledge impact student learning with case
studies?

How does prior contextual knowledge impact student learning with
case studies?

What kind(s) of prior knowledge helps students maintain interest in
the case study classroom?

How do case studies (pedagogical moves) help students maintain
interest in the absence of prior content knowledge?

On a conceptual level, to what extent do all three of these variables
(contextual PK, content PK, and pedagogical moves) impact learning

with case studies? (note: not on a multivariable statistical level)
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CHAPTER 2
REVIEW OF THE LITERATURE

2.1 Case study pedagogy in the undergraduate biology classroom

One of the first empirical studies to appear in the literature regarding the use
of case studies in the undergraduate biology classroom was a study that sought
to completely re-design a traditional microbiology lecture into an active learning
environment (Smith et. al., 2005). The entire course was changed to include a
large online resource component and to devote a majority of class time to active
learning rather than lecture. One of the active learning pedagogies chosen was
case studies. Three case studies were introduced into the course from the
NCCSTS repository and class time was devoted to discussions and problem-
solving group work related to the case studies. Although many broad changes to
the course were deployed and assessed, there were a few findings specific to the

case study portion of the course.

Among other questions on a survey about the different course components,
students were asked to rate “How useful did you find case studies in helping you
see the relevance of course material?”. Of the 340 students that answered 17%
chose “One of the most useful parts of the course,” and 52% students chose the
next level of “Very helpful”. In the same survey, students were asked an open-
ended question about what they liked about the use of case studies in the

course. Of the 339 students responding, 123 students indicated that they liked

15



how cases helped them to learn/think about/apply course concepts, 128
students described how cases allowed them to see the real-world relevance of
course concepts, and 79 students reported that the case studies made the
course concepts more interesting or more engaging. Nine students indicated
that the case studies had no value and that the case-study work was either
busywork or too much work in general (Smith et. al., 2005). While this study has
limitations in that it was looking at multiple course changes and innovations at
once and only two survey items were devoted to case study assessment, it did
set the stage for investigating case studies in large biology classrooms since
students reported favorably on their use in the context of many active learning

techniques being deployed at once.

In 2006, Rybarcyk and colleagues demonstrated an increase in learning gains
for students who learned about cellular respiration in a case-based approach in
comparison to those who learned the same concepts in standard lecture. (Here it
is important to understand that what the authors chose to call case-based
approach is what is being discussed as case study pedagogy in this paper. The
investigators used published case studies from the NCCSTS repository.) The
study took place in an undergraduate biology lecture courses where the case-
based approach or the standard lecture approach were assigned to each course.
The analysis was based on a sample size of 75 students for the case-based
approach and 45 students for the standard lecture approach. A statistical

difference was found between the learning gains of the case-based approach
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group. The authors conclude that based on their findings, the use of case
teaching in science is an effective approach for students to learn biological
processes in relevant, real-world contexts that results in significant learning
outcomes. They suggest further research on whether case-based leads to long-

term content retention (Rybarcyk et al., 2006).

In a study by Knight et al. (2008) four cases were integrated into the
curriculum of an upper level molecular biology laboratory course at a minority-
serving university. Prior to the intervention, laboratories were taught with
standard “cook book” protocols. Four cases were developed that contained
roles portrayed by individuals that reflected the student population. For
example, the medical investigators in one case are Hispanic, and in another case
a young Chinese man is seeking DNA evidence of his ancestry. Interview data
was collected and analyzed for eight students in the course and students
reported positively that the case studies helped them make a connection to the
science. Survey data (n=18) demonstrated that students maintained their
positive attitudes toward a career in biology; an effect not seen in prior use of

‘cook book’ laboratories.

All of the above described studies looked at the student aspect of case study
pedagogy. There is very little information focusing on the instructor aspect of
case study pedagogy. To date, there has been one study to capture faculty’s
experiences with case study pedagogy in the science classroom (Yadav et al.,

2007). One hundred and thirty nine faculty were identified via a roster from the

17



NCCSTS conference and invited to participate in the survey by email. A response
rate of 73% was obtained and the responders were mostly teaching at the
university level with 4% of respondents teaching at the high school level.
Twenty-three states were represented in the responses and 62% of respondents
were women (Yadav et al., 2007). The results of the survey showed that faculty
perceived case study pedagogy as a pedagogy that can address some of the
common problems associated with teaching science such as engagement with
and retention of content. A majority of faculty (93.8%) agreed that students
were more engaged in class when using cases and that students were better able
to apply course content to practical applications (91.3%). Faculty also mostly
disagreed (87.5%) with the notion that students retained less course content
where cases were used (Yadav et al., 1997). This study provides an instructor
perspective about their students that aligns with what has been discussed in the
literature with regard to student engagement and learning. However, it does not
provide any instructor information in the form of reflection on their case study
pedagogy, nor any potential instructor variables that may interact with the case
study environment. One notable item is that of the faculty that responded, 62%
were women. It would be important to know if this reflects the gender
population of instructors attending the training, and if so, gender may be a

variable at the instructor level in similar ways that it is at the student level.

Finally, there is the aspect of the case study itself and the variables that it

may bring to the broader picture of learning with case studies. There was some
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evidence presented in the above studies that indicate that the type of story or
narrative has an impact on student’s experiences with case study pedagogy
(Kang et al., 2011, Knight et al., 2010). Further, a comprehensive analysis of case
study development papers yielded a conceptual framework for developing case
studies. Kim et al. (2006) looked at 100 studies that dealt solely with the
development aspect of case studies across multiple disciplines. The majority of
papers came from the medical (40%), education (28%) and business (13%) fields
and not specifically the sciences; however the key concepts they synthesized by
reviewing the structure and development of case studies are applicable and
relevant to case study pedagogy in any discipline. Figure 2 shows the conceptual
framework put forward by Kim and colleagues (2006). They used the categories
of content, structure, attribute, and process to organize the themes they
synthesized from the strategies of case study development as reported in the
100 studies/papers (Figure 2.1). They also summarized and mapped the 17
strategies they found to five core attributes of case studies: relevant, realistic,
engaging, challenging, and instructional (Kim et al., 2006). It is notable that so
many of the content strategies (first row in Figure 2.1) map directly to the
development of the narrative or story. Additionally, a key developmental
feature of process (last row in Figure 2.1) is the concept of building on prior
knowledge. The importance of the narrative and the incorporation of prior

knowledge both map directly back to the theoretical underpinnings of case study

pedagogy.
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Figure 2.1: A conceptual framework for developing teaching cases (taken

directly from Kim et al., 2006).
2.2 Prior Knowledge
In their review of the prior knowledge literature, Dochy, Segers, & Buehl
concluded that theorists held both very vague and broad definitions of prior
knowledge and that prior knowledge was often an umbrella term under which
many more precise terms for prior knowledge were specified (1999). For
example, in the literature appears terminology such as experiential knowledge,
background knowledge, and personal knowledge which are used to refer to
portions of one’s prior knowledge. Prior knowledge itself has alternative
monikers in the literature such as pre-knowledge, current knowledge, and expert
knowledge which makes this a difficult concept to both research and
communicate about (Dochy, Segers, & Buehl, 1999). As stated earlier, case study

pedagogy draws on constructivist principles in that it inherently activates and
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utilizes prior knowledge. From a constructivist viewpoint, prior knowledge is
broadly defined as “the knowledge, skills, or ability that students bring to the
learning process” (Jonnasen & Grabowski, 2012, page 417). In addition, one
cannot overlook that prior knowledge does not necessarily mean accurate
knowledge. Misconceptions, alternative conceptions, and naive knowledge are
also a part of the prior knowledge domain (Dochy, Segers, & Buehl, 1999).
Students with common scientific misconceptions have been well documented in
many fields including physics, chemistry, and biology education (Clement, 1982,
Nekhlah, 1992,Chi, 2005, Ozcan, Yildirim, & Ozcur, 2012) and the relationship
between prior knowledge (misconceptions) and conceptual change has been at

the center of prior knowledge research for decades (Gilbert & Watts, 1983).

In the case study environment, we can begin to imagine that multiple,
specific types of prior knowledge (knowledge about the content, knowledge
about the storyline) could be activated. Although not investigated in the case
study classroom, the concept of prior knowledge has been investigated in the
PBL classroom. PBL researchers have delineated which sort of prior knowledge
they are measuring and also coined a new term for discourse in PBL research
called “problem familiarity”. In PBL, problem familiarity is defined as the extent
to which a problem matches a student’s content knowledge, contextual
knowledge, and experiential knowledge (Sockalingham & Schmidt, 2013) and
more narrowly by others as “the extent to which the student has had any

previous experience with the events or phenomena described in the problem
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Slide 12

Question 17

SELECT ALL THE ANSWERS THAT APPLY

Several cells like the one represented on the right
undergo a normal meiosis | and meiosis II, so that each
cell produces four daughter cells. One or more of these
daughter cells are shown below. Which one(s) could
they/could it be?
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Think-a-Loud Procedure

Individual students were asked to participate in a think out loud review of the case
study 2 weeks after the case study was used as a normal part of the course.

The case study was loaded onto a tablet (iPad) using an app (Explain Everything) that
can record audio and drawing while students revisit the case study.

The researcher will prompt students such as:

At this point in the case study, were you interested in solving the problem?
Why?

Did you already know the answer to this part? How were you able to progress
at this point in the case study?

What did you already know about (insert topic/concept) at this point in the case
study?

o Follow-up Question: Since you did not know about (insert
topic/concept) how did you stay motivated to keep working with the
case study? Were you motivated? What actions did you take to
continue working?

Do you think you learned biology (ie meiosis, cell division, karyotypes) during
the case study? How do you know?

Example prompts for conceptual understanding:

If you were at a party and someone said “mules are sterile” what would you
say?

-or-

How would you explain Molly’s miraculous birth to friends? How did it happen?
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Beliefs About Case Studies Scale-Mule Case Study

The purpose of this survey is to measure how you feel about learning with the "Who's
Your Daddy?" mule case study. The data collected from this survey will help researchers
understand how students learn from case studies in biology courses. Therefore, it is
important for you to answer honestly and that you complete the entire survey.

This is not a test! Your answers will not be used as part of your grade for the course.
We ask you to identify yourself only to match you with your other survey data from the
study, but your name and identifying information will be removed once the data is
collected. Please enter your last name, first intital:
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For each item indicate how strongly agree or disagree with the statement:

The story helped me remember the scientific content.

The story kept me interested in the scientific topics.

The story was not necessary for my learning the scientific topic.

The story was only for entertainment purposes.

During the case study, | liked that the professor had us do a lot of the talking.

| liked the story.

The story made me want to learn more about biology.

During the case study, | liked working in groups.

The story helped me connect the science topics to the real world.

During the case study, | liked having class discussions with my peers.

The story was boring.

| would rather have worked alone on the case study problem.

| liked having questions to answer during the case study.

| liked having a problem to solve during the case study (i.e. Who was the daddy?).
The class discussions distracted me from learning the scientific concepts.

| would prefer that the professor did all of the talking during class.

| didn't trust what my peers discussed in class (the answers they came up with).
| knew about meiosis before the case study.

| knew about mules or horses or donkeys prior to the case study.

| am interested in veterinary medicine.

| was able to relate to the story.

The types of characters in the story were familiar (animals, farmers, veterinarians) to me.

The types of concepts in the case study were familiar to me (cell division, karyotypes,
homology).

| learned a lot of biology through the case study.

Having a story to follow helped me learn about meiosis.

| think case studies are a good way to learn.

The case study helped me connect biology to the real world.

Having a story to follow helped me stay interested during class.
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What was your favorite part of the case study?

What was your least favorite part of the case study?
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C. BACS CONSTRUCT VALIDITY AND RELIABILITY

Role of the Narrative

Pedagogical Moves

Prior Knowledge

Perception of Learning

Definition

Construct

Higher

Beliefs

v

Lower
Beliefs

The narrative plays a
role in the learning
process.

Believes the story
helps to make
connections between
the content and the
real world.

Believes the narrative
gives context to the
content.

Likes the stories, but
does not believe they
are part of the learning
process.

Believes the narrative
is distracting. Does
not connect the stories
to their learning. Does
not like story.

The structure of the
pedagogy helps
students stay
interested in
learning.

Believes aspects of
the pedagogy (group
work, discussion)
helped stay
interested in
learning the
scientific concepts.

Believes the group
work, discussions,
and the instructor
role helped to stay
interested in
learning.

Values the group
work, discussions,
and the instructor
role, but prefers a
clear answer from
teacher.

Does not like the
group work. Prefers
teacher does all the
talking.

Students bring
some knowledge or
experience to the
case study setting
and then situate
new knowledge.

Uses previous
knowledge about
the topic (content)
and the story
(contextual) during
the case study.

Uses some prior
knowledge: may
use contextual but
not content, etc.

Does not possess
prior knowledge(s)
relevant to the case
study.

Students believe that
learning is facilitated by
the case study.

Believe that they learn
science concepts
through the case
studies.

Believes the cases
study helps them
connect science
concepts to real world
applications.

Believe they learn
some scientific content
through the case
studies. Believe some
content is sacrificed
during the case studies.

Believes little or no
scientific content is
learned with case
studies.
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Items removed from BACS scale to improve reliability.

Item Cronbach’s Alpha if removed
The story was not necessary for my .75
learning the scientific topic.
The story was only for entertainment 77
purposes.
| liked having questions to answer during 73
the case study.
| would prefer that the professor did all 74
of the talking during class.
| am interested in veterinary medicine. 73
The types of characters in the story were 74
familiar (animals, farmers, veterinarians)
to me.
Total # Items Cronbach’s Alpha
28 (original) .72
22( after removal) .85
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D. CODES AND DEFINITIONS

THEME

CODE

DEFINITION

SITUATIONAL INTEREST

ROLE OF THE
NARRATIVE

PEDAGOGICAL
FEATURES

Triggers Situational
Interest

Maintains Situational
Interest

Real World Connection

Understanding Biology

Professor as Facilitator

Group Work

Participatory
Environment
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The story, characters,
and dilemma stimulate
learning processes such
as paying attention or
wanting to know more.
Students describe
staying engaged (paying
attention, participating,
persisting) with the
learning due to the case
study.

Student connects
biology to the real world
via narrative.

Student attributes
understanding biology
concepts to the
elements from the
narrative.

Students recognize that
the instructor role is
different from other
experiences they have
had. Students describe
generating knowledge
themselves or within
groups rather than it
coming solely from the
instructor.

Students attribute group
work as part of the
learning process during
the case study.
Students recognize the
case study environment
created a space for
discourse and
participation.
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