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ABSTRACT
The Complex Nature of Learning Failure: A Student Perspective

Keith Proctor
Department of Instructional Psychology and Technology, BYU
Master of Science

The purpose of this study was to explore how college students reflectively describe their
learning failure experiences, along with the major themes of those experiences. Through a series
of in-depth interviews, four narrative cases written from the perspective of two college students
were developed. These four cases were then carefully analyzed and cross-examined to generate a
deeper understanding of college student learning failures. This study explored approximately 78
themes related to these four cases, which led to the development of six key components of
college student learning failure experiences: Recognizing Learning Failures, Evaluating Learning
Failures, Attributions for Learning Failures, Self-Discovery Through Learning Failure, Past
Experience and Future Expectations, and Social Influence. These components helped to define
an initial framework for guiding future research into college student learning failure experiences.

Keywords: Learning Failure, Attribution, Fear of Failure, College Student, Academic Failure
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DESCRIPTION OF THESIS STRUCTURE
This thesis, The Complex Nature of Learning Failure: A Student Perspective, is a

qualitative research study report written in a traditional thesis format. The preliminary pages of
the thesis reflect requirements for submission to the university. The introduction contains a brief
overview of the academic literature associated with the problem to be addressed by the thesis
study. It also describes the purpose and research questions of the study. Following the
introduction is a section on the methods used in this thesis study regarding participant sampling,
data collection, data analysis, and rigor and trustworthiness measures. Following the methods
section is a findings section reporting the results of the study. Following the findings section is a
discussion section in which the findings of the study are reviewed in light of existing research,
including implications for research and practice. The literature review is included in Appendix
A. Appendix B contains the study participation invitation email. Appendix C contains the initial
participant consent form. Appendix D contains the final participant consent form. Appendix E
contains components of the audit trail of the study. Appendix F contains the interview and
transcription protocols used in the study. This thesis format contains two reference lists. The first
reference list contains references that would be included in a journal-ready article. The second
list includes all citations that would be used in both a journal-ready article and the section

entitled “Review of the Literature.”



Introduction

Learning can be described as an intentional activity in which students set learning goals
and work to accomplish them (Bereiter & Scardamalia, 1989). Given this definition, learning
failure was defined in this study as an experience in which a student intentionally set a learning
goal but failed to achieve it. As learning failure is a ubiquitous part of learning, it ought to be a
critical part of educational research. However, what was found in the learning failure literature
was an impoverished cannon of studies that focused on a few critical factors — most often for
the purpose of categorizing and controlling learning failure. Of all the populations studied,
college student populations were the least explored — both in terms of volume and quality.
These studies were primarily reductionist in their approaches and had generated a limited
understanding of the themes inherent to learning failures. Consequently, the research was
fragmentary, lacking a general synthesis of ideas that would make future learning research more
productive. This study was designed to explore learning failure from the point of view of a single
student using a qualitative case study approach. The cases generated in this study were used to
document and analyze themes from learning failure experiences that expanded on those currently
found in the learning failure literature.

Studies relating to learning failure have been present in education literature for several
years. Quantitative studies have dominated the learning failure literature over the past four
decades, with most findings being characterized in terms of interaction effects and correlations
(Bailey, Helm, & Gladstone, 1975; Bayton & Whyte, 1950; Buck & Scammon, 1966; Chen,
Chen, Lin, Kee, &Shui, 2009; Chen, Wu, Kee, Lin, &Shui, 2009; De Soto, Coleman, & Putnam,
1960; Peetsma, 2000; Schlenker, 1975; Seli, Dembo, & Crocker, 2009; Smith, Ryan, &Diggins,

1972; Struthers, Menec, Schonwetter, & Perry, 1996; Wei & Ku, 2007). In qualitative research,



case studies were the predominant approach for exploring learning failure. These case studies
typically came from interviews with students and from the self-reflections of the researcher
(Cox, 2009; Matson, 1991; Taylor, 2008). While this body of research has generated many
contextualized insights into learning failure, there were no studies that explored how students
experience and work through their failures from their own point of view. Additionally, the
learning failures were too often reduced to the point of oversimplification by operationalization
— without the attempt to understand their complexity and dynamic nature. Through a series of
interviews in the present study, multiple cases of learning failure were developed and analyzed in
a way that can improve our understanding of the complexities of learning failures. An
understanding of learning failure experiences — from the student perspective, can lead to
improved instructional design and pedagogical practice.
Statement of the Problem

The scholarly literature related to learning failure can be summarized by the following six
insights: (a) students are prone to avoid failure depending on how they perceive the task and its
social implications (b) failure, when followed by success can engender intrinsic motivation (c)
fear of failure can motivate students to achieve (d) self-esteem is a construct that mediates
reactions to failure (e) “facilitative anxiety” (Feij, 1975) can have a beneficial effect on some
types of performance and (f) how students perceive past failures can affect achievement and
motivation in the future. The theoretical paradigms of attribution theory and fear of failure in this
research have produced a large number of studies, providing significant insight into learning
failures. But there is more to understand about learning failure beyond these themes.

Directly exploring learning failures can be challenging because of the difficulty observers

and participants, themselves, have in identifying when they occur. Additionally, there are a



myriad of themes associated with learning failure that make the experience highly contextual and
difficult to evaluate using objective sets of criteria. The causal attributions that learners make for
their failures can be especially difficult to identify and classify (Diener & Dweck, 1978).
Students also may not be honest about their learning failures. Some students, not wanting to
admit their shortcomings, may make excuses for why they failed. Clifford (1984) described this
idea when she said "individuals who attribute failure to lack of effort as opposed to lack of
ability often do so to protect self-esteem and thus they may, in fact, intentionally reduce effort to
validate their attributions for failure" (p. 112). Thus, students may have personal reasons for not
being honest about their learning experiences. This self-deception makes it difficult for external
researchers to directly observe learning failures.

From the literature review it can be seen that one critical area of learning failure has been
overlooked — the way in which students experience and work through their learning failures. All
of the studies reviewed in this literature focused on observations made by researchers that either
validated or challenged preconceived hypotheses. By contrast, there was no attempt made to
document learning failure experiences from the student perspective, which suggests that we
know little or nothing about how students experience their learning failures. Case study was the
predominant research approach used to study learning failure in this review, although its
methodological application was focused more on answering quantitative research questions than
qualitative. Therefore, it is imperative that future research into learning failure that utilizes case
study needs to do so with more descriptive and analytical methods than have hitherto been
employed. This new research may provide a depth of insight into learning failure that can

illustrate its complexities, multiple dimensions, and integral relationship to successful learning



4

experiences. This improved insight can help us improve our instruction in ways that will improve
student learning.
Statement of Purpose
The purpose of this study was to document additional themes associated with college

student learning failure beyond those characterized in the academic literature — specifically fear
of failure and causal attributions for failure. Along with these additional themes, this study was
also designed to document college students’ perspectives of their own learning failures.
Research Questions
This study addressed the following research questions:

1. How does a college student reflectively describe and explain his/her learning failures?

2. What are the important themes of learning failure experiences from a college student’s

perspective?

Due to the nature of this study, these questions evolved in conjunction with the improved
understanding of learning failure that came from the research experience. The contributions of
this study included: (a) an improved understanding of what learning failure is from a student
perspective (b) improved instructional design principles due to a better understanding of student
learning experiences, and (c) improved research on learning failure due to better methodologies
refined through this study. It is also possible that the findings from this study may inform
perspectives on learning failure among populations other than just college students. As such, this
study had the potential to make significant contributions to a variety of disciplines not fully

realized at the time the study was conducted.



Method

This study followed a multiple-case study approach as outlined by Stake (2006). This
approach was selected because of the nature of the research questions in this study. The purpose
of the study was to generate a clear portrayal of how college students reflectively describe their
learning failures. Additionally, the major themes associated with these learning failures were to
be documented, thus augmenting the existing themes from the literature — attributions for
failure and fear of failure. The narrative cases developed from the selected multiple-case study
approach would provide appropriate material for addressing the research questions and purposes
of this study. This section will first address the participant selection process. Secondly, it will
address the data collection and interview processes. Third, it will address the data management
and transcription process. Fourth, it will address the building of the case narratives. Fifth, it will
address the case analysis process. Finally, it will address the rigor and trustworthiness strategies.

This study sought to explore college students’ learning failure experiences from their own
perspective and to expand the range of themes currently presented in the literature. Especially
important was the emphasis on the highly complex and complicated nature of learning failures.
This study used four in-depth cases of learning failure experiences from two college students to
illustrate their various themes and complexities. The complexities of each learning failure
experience were explored in terms of how they differ from one experience to another. Analyzing
these complexities and themes has contributed greater understanding of how students experience
their learning failures. Therefore, it was important that participants be identified who could
articulate their learning failure experiences and who had the capacity to critically reflect on those

experiences.



Each learning failure experience served as a case that could then be analyzed. Multiple
instances of learning failure were studied as cases as well as those of multiple participants in
order to focus the study on uncovering the themes and complexities of the experiences. By
focusing on learning failure experiences as cases, a richer analysis was developed and multiple
themes across the experiences were explored. This was a unique method, as every other study
reviewed in the literature defined cases in terms of participants, not experiences.

Participant Sampling

Given the timeframe for this study, it was realistic to work with five students initially to
find those who were capable of articulating their learning failure experiences with the necessary
detail. Having the final participants articulate two learning failure experiences in detail was
sufficient to illustrate the complexities of the experiences. The initial participants for this study
were students who had intentionally tried to succeed in learning course concepts, but failed to do
so based on their poor grades in their courses. Identifying the participants by their grade failure
was done based on the assumption that their grade failures were due largely to their learning
failure experiences. Additionally, the participants in the study had to be able to critically reflect
on their learning failure experiences to sufficiently develop the cases for this study. The initial
five participants were each interviewed once to determine their fit for this study. There were
three criteria for selecting final participants for this study: (a) the student intended to succeed at
learning but failed (b) the student was able to critically reflect on and articulate his/her learning
experiences and (c) the student was available for multiple interviews that were necessary to
compile the cases for the study. Eventually, two final participants were selected to share their
learning failure experiences. This sampling technique, according to Patton (1990) is called

“critical case sampling” (p. 174).



The Brigham Young University (BYU) Office of Freshman Mentoring was originally
assisting with the identification of initial participants for this study because they had already
identified a population of failing students based on grade reports. After a short time, they
suggested that the BYU Academic Support Office might have a larger population of struggling
students. However, it was deemed that the Academic Support Office population was a vulnerable
population, so the Academic Support Office suggested that an invitation for participation be sent
through individual college advisement centers. Eventually, the BYU College of Life Sciences
sent out an Institutional Review Board (IRB)-approved participant invitation for the study to
which several students responded. From those students who responded, five were selected for the
initial phase of the study as mentioned above.

Data Collection

The data for this study were collected through several semi-structured interviews. One
initial interview with each of the five original participants was necessary to determine which
participants would be the best to work with. In total, four in-depth interviews were conducted
with each of the final participants to document their learning failure experiences sufficiently for
analysis. The primary researcher also kept a reflective journal that included thoughts and insights
into the cases that were considered during the analysis of the cases. This reflective journal was
kept through an online blog and served as part of the audit trail for this study.

Two in-depth learning failure cases for each participant were sufficient to explore the
major themes of the participants’ learning failures. At the beginning of the first interview, each
participant was given a copy of the IRB consent form to read over, initial, and sign. A copy of
the signed form was provided to the participant after the interview. The initial interview began

with an explanation of the general purposes of the study. Each interview was recorded with the



participant’s permission. A sample interview protocol form is included in the appendices of this
report. The wording of the questions in the interview protocol was generic because participants’
own words and concepts were used when appropriate. The questions in the interview protocol
were specifically designed to address the gaps in the literature and to build upon findings from
previous pilot studies.

Each interview lasted between thirty to sixty minutes. The interviews were recorded
using both a Live Scribe Pen audio recording device as well as a MacBook Pro audio recording
device. The dual recording devices were necessary to ensure adequate recordings of the
interviews and to prevent against the case in which one of the audio devices failed. All of the
audio recordings for this study were transferred to a password-protected folder on the MacBook
Pro laptop computer after which the audio files were erased from all other locations. Maintaining
the documents and files associated with this study in a secure location ensured access to the
information as needed for a thorough analysis.

Care was taken in the interviews to avoid leading questions so that the emic perspective
of the student could be easily distinguished from that of the researcher. The reflective interview
methods of this study involved a certain level of co-interpretation of the learning failure
experiences being documented. The reflective journal of the researcher was included in the audit
trail to help reviewers distinguish between the student perspectives and those of the researcher.
While complete disassociation of perspectives was impossible due to the necessity of interaction
and interviewing, the researcher influence was documented, fully disclosed, and critically

reviewed (Lincoln, Lynham, & Guba, 2011).



Data Analysis

Over the course of this study, the audio recordings of the interviews were transcribed
using a combination of speech to text software, transcription software, and Microsoft Office
applications. No one was hired to assist with the transcriptions. Working through the
transcriptions helped the researcher become familiar with the data in ways that promoted deeper
analysis. To guide and standardize the transcription process, a basic transcription protocol was
developed andis included in Appendix F. These transcriptions ultimately served as part of the
audit trail and helped with member checks and peer reviews.

Once interviews were transcribed, the researcher carefully reviewed each transcript at
least three times to develop the patches (Stake, 2010) that would become the basis for building
the cases. During this review of the transcripts, the researcher identified and coded meaningful
quotes and passages that reflected the students’ perspectives on their learning failure
experiences. Special attention was given to documenting the context of each experience and the
student’s perception so as to generate thick descriptions of each learning failure and to make the
critical themes more obvious. These quotes and passages were then sorted into groups by student
and by the course in which the experiences occurred. Cases were composed from the patches or
meaningful episodes from the student’s learning failure experiences according to the courses in
which they occurred as well as their emergent themes (2010). The course in which the learning
failures occurred emerged from the data analysis as a natural bounding principle for the cases.
These cases were intentionally developed as narratives of the participants’ perspectives, using
their own words, to make the cases thick and to improve transferability of the themes. Once the
cases were developed, the research questions of this study framed the analysis of the cases.

Through the case building process of the study, three cases were developed for one participant
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and six cases were developed for the other. In order to focus the study, the two cases from each
participant that most contributed to the aims of the study were selected for analysis. The selected
cases were chosen through the process of negative case analysis as a means to further document
the range of themes related to learning failure experiences. This sampling technique is called
extreme case sampling according to Patton (1990).

Several readings of the cases and progressive coding were used to analyze the data and
identify the critical themes of the student’s learning failures (Stake, 2010). These themes were
associated with codes that were used for marking the cases. The codes and themes evolved over
the period of several months as cases were reviewed and negative case analysis was performed.
This was the main process for developing the codes and themes for this study, which served as
another component of the audit trail. The codes and themes were tracked using Stake’s multi-
case worksheets which have been included in Appendix E. Due to the program evaluation
emphasis of Stake’s approach, some of the worksheets were not used or were modified to better
suit the purposes of this study. Specifically, worksheets 1, 5, and 7 were not used and worksheet
5 was modified.

The quintain (Stake, 2006) of this research study was learning failure and the bounding
principle for each case was the course in which the experiences took place. The major approach
to case analysis was the identification of unique characteristics and themes across the learning
failure cases developed in the study. The themes of the cases were catalogued and then compared
across the cases using Stake’s worksheets (p. 49). These worksheets were modified to fit the
experience-based nature of this study instead of Stake’s own program evaluation perspective.
The list of themes was then compared to those existing in the academic literature on college

student learning failure. From this comparison, assertions related to the research questions of the
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study were developed. The additional themes and assertions generated by this analysis
constituted the major contribution of this study.
Rigor and Trustworthiness

Specific strategies were used as suggested by Lincoln and Guba (1986) to ensure that the
findings of this study were both rigorous and trustworthy. The criteria for judging rigor and
trustworthiness suggested by these authors were credibility, transferability, dependability,
triangulation and confirmability.

Credibility. To establish the credibility of the assertions that resulted from this study,
five key strategies were used: prolonged engagement, persistent observation, progressive
subjectivity checks via the practice of reflexive journal entries, triangulation by peer debriefing
and member checks, and negative case analysis (Lincoln & Guba, 1986). Triangulation between
participants and across cases also served to strengthen the credibility of the cases, the methods,
and the findings of the study. Prolonged engagement occurred through multiple interviews with
the final participants over a period of approximately six months. This engagement ensured both
that the cases generated were sufficiently thick in their description and that themes were clearly
understood from the emic perspective of the student. Persistent observation was achieved
through in-depth interviews and analyses of the cases, with member checking ensuring the
accuracy of the themes generated by the study. Peer debriefing was conducted throughout the
study by having members of the committee review the developing findings. Member checks
were conducted with participants beginning after the second interview and continuing after each
successive interview throughout the study by soliciting feedback from participants about
developing findings. Both the study participants and the committee were given ample time to

review and reflect on the drafts as Stake (2010) suggests. Data triangulation was used to refine
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and substantiate the assertions of this study by comparing and contrasting the multiple cases that
were generated (Patton, 2001; Stake, 2006). Negative case analysis was conducted in
conjunction with the previous two approaches to refine the assertions of the study by identifying
competing themes in the cases. Throughout the study, the researcher maintained a reflective
journal in which conclusions, insights, and themes from the study were recorded. As unique
insights came forth through interviews with participants and analysis of the cases, they were
entered into the reflective journal for further analysis and for reworking the recorded insights of
the researcher (Denzin, 1970; Patton, 2002). These reflexive journal entries were also used for
progressive subjectivity checks and to document the researchers developing understanding of
study themes. Alternative understandings and themes were developed and shared regularly with
participants and the researcher’s committee to develop an accurate representation of the
participant’s emic perspective. This negative case analysis occurred throughout the study until
the researcher determined that additional competing evidence was negligible or non-existent
given the participant and his or her experiences with learning failure.

Transferability. To promote the transferability of the findings generated from this study,
care was taken to develop thick, narrative cases in the participants’ own words. This strategy
enables other researchers to make “judgments about the degree of fit or similarity” to other
contexts (Lincoln and Guba 1986, p.19).

Dependability and confirmability. To establish the dependability and confirmability of
the findings of this study, an audit trail was maintained for the purpose of review at the
conclusion of the study (p.19). Included in the audit trail were the reflexive journal entries,
interview transcripts, Stake’s cross-case analysis worksheets, and the results of peer reviews and

member checks.
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Positionality. The researcher is a PhD student studying Instructional Psychology and
Technology at Brigham Young University. He has taught university courses in statistics,
strategic planning, and technology integration for pre-service teachers. His research interests
include generative approaches to instructional design and informal and self-evaluation. He has
conducted a pilot study on learning failure experiences resulting from an undergraduate honors
course that he co-designed with other BYU faculty. The pilot study revealed themes that
contradicted findings in the literature about student fear of failure and typical attributions.
Additionally, the pilot study served to refine questions in the interview protocol. From this
experience, the researcher determined that quantitative research methods fail to identify the
range of themes and complexities inherent in learning failure, thus oversimplifying the
phenomenon. From a human agency standpoint, the quantitative methods used in previous
studies on learning failure fail to account for the indeterminate nature of human decision-making,
relying instead on probabilistic models of prediction and control of the failures. While there is
value in these models, they also fail to account for the full complexity and themes of learning
failure experiences. The researcher believed that only with a thorough documentation of this
range of complexities and themes of learning failures could effective instructional interventions
be developed to help students successfully resolve their failures.

Findings

The purpose of this study was to address the following two research questions:

1. How does a college student reflectively describe and explain his/her learning failures?

2. What are the important themes of learning failure experiences from a college

student’s perspective?
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In order to address these questions, this section of the report first includes the narrative cases of
two college students, Amy and Jason. The first two cases explore Amy’s experience in a
chemistry course and a statistics course. The last two cases explore Jason’s experience in a
chemistry course and an American Sign Language (ASL) course. The four narrative cases are
presented separately, followed by their respective themes. Following the cases and their themes,
the findings from three cross-case analyses are included: Amy’s learning failures, Jason’s
learning failures, and Amy-Jason learning failure comparisons. The implications of these
findings are explored in detail in the “Discussion” section of this report. Each case is shared in
the participant’s own words with minor formatting and punctuation added to improve readability.
Amy — Chemistry Learning Failures

Chemistry, I learned, was something that didn't come easily to me. So I tried it a few
different times. I would start the course and then realized it was going to be too hard for my
schedule and then drop it just before the add/drop deadline or the withdrawal deadline. So that
was the first couple times I tried to start Chem 105. But then the third time I took it and kept
through it and I didn’t fail it. So that was good, but I didn’t do amazing. I think that’s part of me
being a perfectionist and then using perfectionism as a way of procrastination and then just not
doing something. With chemistry early on I remember the feeling that I had coming out of the
testing center late at night, doing as much as I could, being kicked out of the testing center
because it was closing, trying to fill in random bubbles and just the feeling of walking through
campus thinking, “I shouldn’t be here. I cannot do this. I’'m not as good of a student as BYU
deserves or as BYU requires.” And so chemistry was one of the difficult classes for me. It was
the basic one, I think. Not the most basic, but it should be the beginning one. That was a hard

one. That’s the one that I think I’m a little ashamed about it. Just because I started it maybe even
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a couple of times and the third time I kept through it and still did not do very well. And I think in
the beginning, the first time I started it [ already started out being nervous about it because
people told me it was a hard class. And for me, I already had this perspective of myself that “I’'m
not a very good student. I don’t do well in hard classes” and that’s what was going on. A part of
it I think was that when something looked hard, I didn’t feel like working on it because I knew I
would fail in a sense. Or I knew I wouldn’t be able to do as well as I wanted to and so it would
be hard to get the motivation to actually do the homework.

Chem 105 is a huge class! And so there were multiple days when it’s in one of those
rooms that have the big stadium seating and it’s got, probably 100 or at least 80 students in our
class. And so all the seats would kind of fill up on the outsides and you wouldn’t want to climb
over a ton of people. And I would always be late. That was another bad thing on my part. I was
always late, so I would always be sitting on the stairs along the sides. And I wasn’t the only one.
There was always a ton of students. So, being a little person over on the side of the stairs that
walked in late, I would feel even worse about asking the teacher a question and making him go
back. I was sitting in class listening intently and I still didn’t understand it. I needed the teacher
to go back to the very beginning and re-explain it in a different way. But all the students around
me looked like they understood it. They were all asking these questions that apply to it and I felt
like I wouldn’t even know how to ask a question because I just didn’t understand it. I would be
in class and the teacher would just lose me in the beginning but then he would just keep going
and I wouldn’t want to make him go back. So many students looked like they were perfectly
smart and I always had this bad perspective of myself where I felt like I was the only one who
didn’t understand and everyone’s going to think I’m stupid if I make the teacher go all the way

back. I don’t know. And I think because of that perspective I had in the beginning it already
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made me not want to really study which would have been the thing that would’ve helped me. If I
had felt comfortable enough to go to the teacher and say, “I don’t understand this. Can I meet
with you?” Then, I would’ve been so much better! But, I just wasn’t confident like that at all.
Eventually I realized that “I’ll just going to keep going and it doesn’t matter what people
do or think or what they understand. I’'m just going to make sure I can keep understanding this.”
So I think that I barely got by with the homework assignments because it was still just harder for
me to understand. I think conceptually, trying to understand some of the things the teacher taught
and trying to figure out in my mind was difficult. And sometimes books have different kinds of
diagrams in them to try to explain one principle. For me when I have a lot of different diagrams
it confuses me as opposed to if it just had one diagram that it would keep teaching from. I think
they’re all about something different and I can’t picture it in my mind. Then trying to memorize
all of the little molecules and then how you put them all together was hard for me. I think things
got hard when he started to get into the basics of organic chemistry. Just trying to understand
what the basic molecules were and how they would fit together, how that would change the
polarity of the molecule and trying to understand what direction it would go in, etc. was hard.
Because somehow when they combined, the shape of the molecule changed. Sometimes that was
confusing to me, unless I had the little things that people put together. I never really played with
those. I didn't go to lab very often. I went to the scheduled lab and talked to the TA and that
helped. But the other stuff, like converting things and putting it together into a little math
equation and trying to change things — that was easier for me to understand. I’ve talked to other
people about this. I would tell them "This is my first chemistry class in college" and they would

say, "Wait. You didn't take it in high school?" And I would say, "Well, I did physics in high
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school." At my high school you could take one or the other for that requirement. Chemistry was
just a little more conceptually harder to understand for me.

I think trying to understand how the molecules would react when you put them next to
each other was hard. I know it kind of seems like it was a math problem. “When you put them
together it should react this way, unless it's got a little tiny minus sign or unless it's shaped in a
different way or if the polarity is different.” It just seemed like there were so many little details
that would cause it to act in a certain way that it wasn't as easy in my mind as a 1 + 1 = 2 sort of
thing. And it's interesting to me when I look at it. But I don't know. It just didn't come very easily
to me. It could also be that I just didn't put in the time that it needed. I remember moles at first
were a really hard concept for me to wrap my mind around, just because I didn't really
understand that it was a form of measurement. It bothered me that it didn't fit with any other
form of measurement that I had known before and that it was its own thing. You had to learn that
from scratch again. You couldn't relate it to things as much. But once you got it down,
everything else built on it. So you had to get that down. And I remember the first time I took
chemistry, trying to understand moles didn't quite click, but I thought I would just keep going.
And I couldn't really understand it — the whole concept of moles in the beginning. The second
time I got it a little bit better. I think it took the TA helping me. I would go to lab even if I felt
ridiculous asking again and making the TA explain it in a different way and actually reading
every word in the book and not just skimming. So that's when I finally tried to get over my pride
issues — having to ask yet again because I still didn't get it {...} But I think it was really just
applying myself and having it explained to me in different ways and then reading it again from
the book. I remember I had to have it explained and then I would say it back. If I said it wrong

they would say "no, no, no" then they would explain it again in the same way. As long as I said it
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back in the right way, that's when I thought, "Okay, I think I understand." The interaction helped
a lot. And even if someone explained it again the third time, finally the first one clicked. For me
it's just going through the grueling process of talking about it again and again and again and then
finally I can understand it.

Isotopes, I think I started to get a little lost on and I don't remember exactly why because
I don't remember what they are. Maybe isotopes were okay. I think once I got the idea of the
initial atom down I thought "okay, so it's got a certain weight figure. Adding electrons here and
here and changes the formation of it” and stuff like that. That's when I think I got it. It was
confusing and it took a lot of work for me to realize what the polarity would be, “would it be a
positive for a little negative sign?” With dimensional analysis I’'m trying to remember what it is.
If I just had a chemistry book I could kind of look at things. If it’s anything like I remember, the
teacher had this really good visual aid for understanding dimensions of different things. He had
balloons that he would use to show that when you tighten the strings on any of these balloons
they’ll automatically go into a certain formation and that’s how this kind of molecule would be.
When you take off one part of the molecule then the balloons automatically shift and go into
another type of dimension. It’s like you pop a balloon and the balloons, you shake them and they
automatically shifted to a new position and you would see the little formation they made. He
said, “This is how it would be like this” and then he would continuously pop a balloon. I
remember that was a really good way to finally figure it out. I had to really see it. So, I think
dimensional analysis was a good one.

The wave and particle nature of light was hard the first time I remember, but the second
time just hearing it again, it clicked a little bit more. The relationship of photon energy was the

one I think was super hard. Just trying to figure out how the electrons jump from one level to the



19

next. Sometimes it was hard to figure out which level it was going to jump to. With frequency
and wavelength for some reason I think I could understand the physics side of things a lot easier
than the chemistry side. So wavelengths were fine because we were just measuring the actual
wave instead of the photon and the nature of the photon. It depended on what it collided with,
what molecules it collided with in order to figure out how it would act. But this was like it was
already acting that way — with waves and frequencies you were just measuring how it was
already acting. Forget about why it was acting that way or what’s making it that way. I guess
maybe I kept feeling like it was unpredictable. That’s how it seemed. But I think what the
teacher was probably trying to explain was that it is predictable and that there is a certain pattern
— you just have to get it down. That was probably it. I couldn’t really figure it out.

With hydrogen atom electron energies, energy states, and stuff it might have been ok. I
think I remember the initial struggle of learning it and then it did eventually come but I don’t
think I ever felt like I had mastered it. So, there were some stages in between where I thought, “I
can kind of understand this” because of my base with other things. With emission and absorption
spectra I think some it was just trying to understand the little details and it’s just hard to
remember. But I remember that those details sometimes intimidated me too. Because for me, 1
see something and I think “that’s too hard for me” — that’s that initial thought. And then
sometimes I don’t want to learn the details — I don’t bother to learn the details because I think,
“that’s beyond me.” But I definitely could have if I had put in the time and the hard work and
everything for it. Whenever I did finally understand it, it felt really good. So that might have
been one of those things. The spectrum is where there’s a whole range of all these different types
of rays and stuff and I remember learning about them. Physics also helped solidify them in my

mind. But, I don’t remember.
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I recognize all these names. I’m trying to remember the homework assignments. If
could just look through the book and flip through the pages I would be able to remember, “That
was good” because I had been through that book — not completely because the chemistry book
is like one hundred pounds. The funny thing is, I wanted to sell my book back and get a lot of my
money back but I left it in the classroom one day and then it was gone. It was never turned into
lost and found. So someone else sold it back and got my money. It was horrible. But it's okay. It
all works out.

Amy — Chemistry Learning Failure Themes

The chemistry course that Amy took was Chem 105: General College Chemistry. The
course introduces students to atomic and molecular structure including bonding and periodic
properties of the elements; reaction energetics, electrochemistry, acids and bases, inorganic and
organic chemistry (retrieved January 24, 2014 fromhttp://saas.byu.edu/catalog/2013-
2014ucat/departments/Chemistry/ChemEducMinor.php). Amy took chemistry three times and
never earned a passing grade. According to her interview, her two goals were to earn a passing
grade and to master the course concepts. She struggled to understand course concepts, even after
repeated course attempts. She also struggled to form strong social ties with the professor or her
fellow students. The following major themes stood out in this case: Learning Failure, Self-doubt,
Learning Strategies, Instructional Strategy, Social Anxiety, Effort Attribution, and Conceptual
Framework.

Learning failure. Amy’s original goal was to earn a high grade in the course. She stated
that, “Chemistry I learned was something that didn't come easily to me. So I tried it a few
different times... I would start the course and then realized it was going to be too hard for my

schedule and then drop it just before the add/drop deadline or the withdrawal deadline. So that
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was the first couple times I tried to start Chem 105. But then the third time I took it and kept
through it and I didn’t fail it.” After her initial learning failure, her new goal was to avoid failing
the course. Even though she stated that she passed the course the third time she took it, during
member checks Amy disclosed that she never did pass the course.

Amy also wanted to understand the explanations of the instructor. She struggled to work
through the “confusion” associated with the course concepts until they were no longer confusing.
She wanted to master the course concepts, but failed to invest the time necessary to master them.
In the interviews she stated, “I think conceptually, trying to understand some of the things the
teacher taught and trying to figure it out in my mind was difficult. But I definitely could have if I
had put in the time and the hard work and everything for it.” These learning failures took place
during the entire chemistry course.

Self-doubt. Amy remembered the feelings of self-doubt created by her poor testing
experiences in the chemistry course. “With chemistry early on I remember the feeling that I had
coming out of the testing center late at night, doing as much as I could, being kicked out of the
testing center because it was closing, trying to fill in random bubbles and just the feeling of
walking through campus thinking, ‘I shouldn’t be here. I cannot do this. I'm not as good of a
student as BYU deserves or as BYU requires.”” This self-doubt then negatively impacted her
engagement in the course. Amy stated that, “I think in the beginning, the first time I started it I
already started out being nervous about it because people told me it was a hard class. And for
me, I already had this perspective of myself that ‘I’'m not a very good student. I don’t do well in
hard classes’ and that’s what was going on. A part of it I think was that when something looked
hard, I didn’t feel like working on it because I knew I would fail in a sense. Or I knew I wouldn’t

be able to do as well as I wanted to and so it would be hard to get the motivation to actually do
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the homework. So, Amy determined from her learning failures in her chemistry course that she
wasn’t as strong a learner as she thought she was. However, once she understood a concept, she
had really positive feelings about the learning success, which counteracted some of the self-
doubt. “Whenever I did finally understand it, it felt really good.” So the self-doubt Amy
experienced was mediated by her perceptions of success and failure in the course.

Learning strategies. Amy consistently showed up late for class, which contributed to her
learning failure. She stated that, “I would always be late. That was another bad thing on my part.
I was always late, so I would always be sitting on the stairs along the sides. And I wasn’t the
only one. There was always a ton of students. So, being a little person over on the side of the
stairs that walked in late, I would feel even worse about asking the teacher a question and
making him go back.” Being late to class led to poor help-seeking strategies, which hampered
Amy’s ability to adequately learn the course concepts. She also struggled to spend the time
necessary to learn the course concepts. She was not able to use her textbook effectively to study
or to take effective notes in the course. These poor learning strategies significantly contributed to
her learning failures in the course.

Instructional strategy. Amy remembered the good instructional strategies related to
learning about dimensional analysis. When asked about her experience learning about
dimensional analysis, she stated, “If it’s anything like I remember, the teacher had this really
good visual aid for understanding dimensions of different things. He had balloons that he would
use to show that when you tighten the strings on any of these balloons they’ll automatically go
into a certain formation and that’s how this kind of molecule would be. When you take off one
part of the molecule then the balloons automatically shift and go into another type of dimension.

It’s like you pop a balloon and the balloons, you shake them and they automatically shifted to a
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new position and you would see the little formation they made. He said, ‘this is how it would be
like this’ and then he would continuously pop a balloon. I remember that was a really good way
to finally figure it out. I had to really see it.” This experience really stood out to her. From the
lack of detail about other learning experiences and her reportedly poor performance in the
course, it was apparent that the instructional strategies for other topics were not as helpful to
Amy.

Social anxiety. Amy’s learning failures in her chemistry course happened because she
did not ask for the help she needed. She didn’t want to inconvenience the professor or the other
students because she perceived that she was the only one struggling with the concepts. She
stated, “I would feel even worse about asking the teacher a question and making him go back. I
was sitting in class listening intently and I still didn’t understand it. I needed the teacher to go
back to the very beginning and re-explain it in a different way. But all the students around me
looked like they understood it. They were all asking these questions that apply to it and I felt like
I wouldn’t even know how to ask a question because I just didn’t understand it. I would be in
class and the teacher would just lose me in the beginning but then he would just keep going and I
wouldn’t want to make him go back. So many students looked like they were perfectly smart and
I always had this bad perspective of myself where I felt like I was the only one who didn’t
understand and everyone’s going to think I’'m stupid if I make the teacher go all the way back.”
Amy felt inferior to the others in the course because of her learning failures and because of her
perceptions of the relative successes of other students. She was unwilling to ask for the help she
needed because she felt embarrassed by her lack of understanding. She also felt less prepared for
the course because she did not take a chemistry class in high school like many of the other

students. She explained how, “I’ve talked to other people about this. I would tell them ‘This is
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my first chemistry class in college’ and they would say, ‘Wait. You didn't take it in high school?’
And I would say, ‘Well, I did physics in high school.” At my high school you could take one or
the other for that requirement. Chemistry was just a little more conceptually harder to understand
for me.” Amy’s social anxieties that arose from her comparisons between her preparation and
that of the other students contributed to her learning failures in the course.

Effort attribution. Amy tried to learn the course concepts on her own, but what she
needed was help from someone else. She shared how, “Eventually I realized that ‘I’m just going
to keep going and it doesn’t matter what people do or think or what they understand. I’'m just
going to make sure I can keep understanding this.” So I think that I barely got by with the
homework assignments because it was still just harder for me to understand.” She expected to
understand the course concepts easily and when she didn’t, she attributed the learning failure to a
lack of effort. She felt like she wasn’t putting enough time into the course. She concluded that,
“It just didn't come very easily to me. It could also be that I just didn't put in the time that it
needed.” Even with the time she did put in, Amy was not able to master the course concepts like
she wanted to. She thought that she could just “keep going,” putting more effort into the course
even though she was not learning the concepts.

Conceptual framework. Amy expected the course concepts to follow predictable laws
that would make sense within a framework. The apparent lack of “predictability” of the course
concepts made her learning failure worse. She believed that there was a “right” way to
understand the course concepts that continuously eluded her. She explained that, “I think things
got hard when he started to get into the basics of organic chemistry. Just trying to understand
what the basic molecules were and how they would fit together, how that would change the

polarity of the molecule and trying to understand what direction it would go in, etc. was hard.
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Because somehow when they combined, the shape of the molecule changed. Sometimes that was
confusing to me, unless I had the little things that people put together. I never really played with
those... It just seemed like there were so many little details that would cause it to act in a certain
way that it wasn't as easy in my mind as a 1 + 1 =2 sort of thing.” She felt that the course
concepts did not relate to anything that she was familiar with and so she struggled to reform her
ways of thinking to accommodate the new ideas. She stated that, “It bothered me that it didn't fit
with any other form of measurement that I had known before and that it was its own thing. You
had to learn that from scratch again. You couldn't relate it to things as much... I guess maybe I
kept feeling like it was unpredictable. That’s how it seemed. But I think what the teacher was
probably trying to explain was that it is predictable and that there is a certain pattern — you just
have to get it down. That was probably it. I couldn’t really figure it out.” Amy had the
beginnings of a conceptual framework for the course concepts because of previous experiences,
but her framework was not sufficient to tie together all the concepts in a coherent way. She
explained how, “I think I remember the initial struggle of learning it and then it did eventually
come but I don’t think I ever felt like I had mastered it. So, there were some stages in between
where I thought, ‘I can kind of understand this’ because of my base with other things.” She never
did come away with an understanding of the course concepts and how they related to one
another.
Amy — Statistics Learning Failures

I took Stat 121 after my mission, but every once in a while after my mission there was
that one class that was difficult. And because I was focusing on the rest of my classes so much I
kind of neglected the hard one. So, Stat 121 was the hard class. I think I hesitated and probably

waited to do the homework for it until last. And then I ended up not always being able to always
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do it because it was harder homework. So, I got done what I could. And I’ve seen this with
myself whenever I do something that proves to be difficult for me, I hit this wall and I say, “Oh!
I don’t want to try this anymore!” And that’s when I drop the class the first time. Or that’s when
I get really frustrated and kind of angry. Then there are other people there that say, “Come on!
You’ve got to keep doing it!” or I have to take the class and so I have to learn it at some point
and I keep forcing myself. And then I finally get past that and say, “Oh ok! This makes complete
sense.” You try other ways. You know? I remember I was always kind of behind. I didn't go to
the lab very often and I just couldn't quite understand the concepts. So I if I did do the homework
I did poorly on the homework. And then, I guess the second time I took it I really understood.
Some of the concepts really clicked in my mind because I heard it a second time. So with that
base of hearing it the first time and kind of starting and then hearing it again from someone else's
mouth a different way, I thought "oh, that totally makes sense." And so, some of it was the
concepts and other parts of it was just making sure I had time in my schedule and forcing myself
to go to the lab. And not just the scheduled lab that you sign up for that you have to go to get the
grade you for, but also the open lab. And I had to make sure that I went even if I didn't want to
and that I needed to even if I didn't want to. That's when I forced myself and it became so easy. It
was like stats was just wonderful. I actually went through a couple of semesters of training to be
a TA for stats. And then I realized I couldn’t fit it into my schedule, which is sad because I did
training to become a stats TA. But [ wasn’t actually a stats TA. So, now I like stats because |
understand it. I think part of it was just trying to organize it all in my mind. Because there's a
bunch of different formulas for different situations and so it was trying to read the situation and
understand which formula applied. That was something that I just could not figure out how to

organize in my mind. And now I can read a problem and think, "Oh yeah! I need this formula or
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this formula." And so I learned more how to write all over my formula sheet and my book and
my notes and just be willing to make a mess out of it. But the more I write, the easier it comes to
me. Or if I draw things — I have to be actively doing something with my hand. So rather than
just typing out notes, I have a notebook. And actually, when I was a training to be a TA, I would
go back and review my notes from when I was a student, and that would help me figure out how
to teach it better. I think I combined in the same notebook my notes from the first time I took
stats and the second time. So the first time, I would be falling asleep and it was so sad and then
the second time I would have really good notes. So, when it clicked I could stay awake. The
second time I took Stat 121 it just clicked and I got an A. It's just the basic stuff. It definitely
wasn’t a big confidence feeling going into that class. But, I did think, “Well, I do have to take
this class for this or that, so we’ll just see how it goes.” I had an older sister that took statistics
and she liked it. But, that was in high school, so it was probably really simplified. And I thought,
“Well, I’ve got family who understands statistics. And I have an older brother who did a lot too.
So, maybe it will work out.” The first time it was like I just didn’t get it and it all went over my
head. There were proportions and trying to understand definitions. Because in stats it's not as
much math as it is understanding definitions. And so, I think the hard thing the first time I went
through the stats class is that the BYU stats particularly has its own kind of language for stats as
opposed to the rest of the world. So they have their own terms I think that they use for certain
things. And sometimes I would just randomly search for things on Wikipedia and it would be
slightly different. I realized that I had to forget Wikipedia and studying things on my own and
just focus on the BYU stats. I noticed that BYU has its own stats terms and that’s one thing —
learning the terms for certain things. I think part of it’s hard because the concepts are hard.

Statistical things aren’t always easy for people to understand. I think there’s a lot of trying to
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understand these statistical procedures and how they apply to a real life setting. I think that’s part
of it. The second time I went through stats, I had a different teacher and different TA's. And
that's another thing. I loved the TA that I had the second time. The first time he was a little
confusing. The second time I think she was a lot more experienced. So she would watch our
faces and when she could tell that we were still confused she would explain it in a different way,
"What about this? Okay, what about this?”” And so that was another nice thing — that she was
willing to review it again and again until she could tell that we were understanding it. Like when
the light came to our eyes. That was really helpful — TA's that I could talk to. Plus, I was in a
tiny class that only consisted of three or four students. It was a special situation where we were
on a stats portal for homework assignments as opposed to this "my-stats-lab-homework-thing"
program that they were testing out with everyone else.
Amy — Statistics Learning Failure Themes

The statistics course that Amy took was STAT121: Principles of Statistics. The course
introduces students to stem plots, boxplots, histograms, scatterplots; central tendency, variability;
confidence intervals and hypothesis testing involving one and two means and proportions;
contingency tables, and simple linear regression (retrieved January 24, 2014 from
http://saas.byu.edu/catalog/2013-2014ucat/departments/Statistics/BiostatEmphasis.php). Amy
failed to understand the course concepts the first time she took the statistics course. But the
second time she took the course she began to understand the concepts. This case demonstrates
Amy’s experience with initial learning failures that she later resolved. The major themes that
stood out in this case are: Learning Failure, Hard Concepts, Analyzing Problems, Study

Strategies, Time Management, Confidence Issues, Social Dynamics, and Remediation
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Learning Failure. Amy wanted to get an A grade in the course the first time that she
took it but she quit because she couldn’t understand the concepts and she did poorly on the
homework. She explained that, “I’ve seen this with myself whenever I do something that proves
to be difficult for me, I hit this wall and I say, “Oh! I don’t want to try this anymore!” And that’s
when I drop the class the first time... I just couldn't quite understand the concepts. So ['if I did
do the homework I did poorly on the homework.” Amy struggled to earn the grade she wanted
primarily because she could not understand the course concepts and definitions. She stated how,
“The first time it was like I just didn’t get it and it all went over my head. There were proportions
and trying to understand definitions. Because in stats it's not as much math as it is understanding
definitions.” By taking the course a second time, Amy was able to understand the course
concepts, which led to the resolution of her previous learning failures in the course. This led her
to become more engaged in the course. She shared that, “When it clicked I could stay awake.
The second time I took Stats 121 it just clicked and I got an A.”

Hard concepts. Amy failed to understand the definitions of the course concepts because
they did not relate to her past experience with math and other concepts that she thought should
be related. She also struggled to understand how the course concepts applied to real life. She
stated how, “I think part of it’s hard because the concepts are hard. Statistical things aren’t
always easy for people to understand. I think there’s a lot of trying to understand these statistical
procedures and how they apply to a real life setting. I think that’s part of it.” Additionally, Amy
said she was confused by the difference between BYU definitions and definitions that she came
across on the Internet. She shared that, “I think the hard thing the first time I went through the
stats class is that the BYU stats particularly has its own kind of language for stats as opposed to

the rest of the world. So they have their own terms I think that they use for certain things. And
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sometimes I would just randomly search for things on Wikipedia and it would be slightly
different. I realized that I had to forget Wikipedia and studying things on my own and just focus
on the BYU stats. I noticed that BYU has its own stats terms and that’s one thing — learning the
terms for certain things.” The concepts were difficult for Amy to understand because of multiple
sources of information with apparently contradictory definitions. Eventually she was able to
address the multiple information source problem by choosing to focus on mastering the BYU
terms and definitions for the course.

Analyzing problems. Amy’s lack of ability to analyze and understand the assignment
problems contributed to her learning failure. She struggled to know which formulas to apply and
when. She explained that, “I think part of it was just trying to organize it all in my mind. Because
there's a bunch of different formulas for different situations and so it was trying to read the
situation and understand which formula applied. That was something that I just could not figure
out how to organize in my mind. And now I can read a problem and think "oh yeah! I need this
formula or that formula.” As her ability to understand and analyze problems improved, she was
better able to apply the statistical formulas and correctly solve the problems.

Study strategies. Amy was able to resolve her learning failure by improving her study
strategies. She began taking better notes and including more detail in the notes. She also made
drawings for some of the assignment problems. She shared that, “I learned more how to write all
over my formula sheet and my book and my notes and just be willing to make a mess out of it.
But the more I write, the easier it comes to me. Or if [ draw things — I have to be actively doing
something with my hand. So rather than just typing out notes, I have a notebook.” Later on,
when she began training to be a TA for the course, these course notes were a large help to her

again. She shared how, “Actually, when I was a training to be a TA, I would go back and review
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my notes from when I was a student, and that would help me figure out how to teach it better. I
think I combined in the same notebook my notes from the first time I took stats and the second
time. So the first time, [ would be falling asleep and it was so sad and then the second time I
would have really good notes.” So even though her first experience in the course was a failure,
her notes continued to play a role in the improvement of her course study strategies.

Time management. Amy struggled to manage her time across her classes, which
contributed to her learning failure. Because she believed that the Stat 121 course was difficult,
she procrastinated and failed to put in the time necessary to understand the concepts. She shared
how, “I think I hesitated and probably waited to do the homework for it until last. And then I
ended up not always being able to always do it because it was harder homework. So, I got done
what I could.” However, when she put in the time to go to the labs, Amy was able to learn the
material. She explained that, “Other parts of it was just making sure I had time in my schedule
and forcing myself to go to the lab. And not just the scheduled lab that you sign up for that you
have to go to get a grade for, but also the open lab. And I had to make sure that I went to that
even if [ didn't want to and that [ needed to even if I didn't want to.” By improving her time
management across her course load, Amy was able to make the time necessary to learn the
course concepts.

Confidence issues. Amy was not confident in her ability to understand the course
content. She tried to build her confidence by relying on help from siblings who had already
successfully taken statistics. She explained how, “It definitely wasn’t a big confidence feeling
going into that class. But, I did think, ‘Well, I do have to take this class for this or that, so we’ll
just see how it goes.’ I had an older sister that took statistics and she liked it. But, that was in

high school, so it was probably really simplified. And I thought, ‘Well, I’ve got family who
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understands statistics. And I have an older brother who did a lot too. So, maybe it will work
out.”” This lack of confidence hurt Amy the first time she took statistics as she got discouraged
and failed the course. Fortunately, her successes the second time in the course led to an increase
in her confidence and the desire to serve as a TA for the course.

Social dynamics. Amy’s stronger relationships the second time she took the course
contributed to her success. The class size was much smaller and she had a better experience with
the TA. She shares that, “The second time I went through stats, I had a different teacher and
different TA's. And that's another thing. I loved the TA that I had the second time. The first time
he was a little confusing. The second time I think she was a lot more experienced. So she would
watch our faces and when she could tell that we were still confused she would explain it in a
different way, ‘what about this? Okay, what about this?’ And so that was another nice thing —
that she was willing to review it again and again until she could tell that we were understanding
it. Like when the light came to our eyes. That was really helpful — TA's that I could talk to.
Plus, I was in a tiny class (the second time) that only consisted of three or four students. It was a
special situation where we were on a stats portal for homework assignments as opposed to this
‘my-stats-lab-homework-thing’ program that they were testing out with everyone else. The key
to these stronger relationships the second time in the course was Amy’s comfort in asking for the
help she needed. This was easier to do in a smaller class setting and with the experiences with
already taking the course previously. Additionally, Amy persisted when she had others
encouraging her to work through her learning failures. She shared how, “Then there are other
people there that say, ‘come on! You’ve got to keep doing it!” or I have to take the class and so |
have to learn it at some point and I keep forcing myself.” The social support Amy felt enabled

her to push through the learning failures and eventually understand the difficult course concepts.
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Remediation. Amy was able to resolve her learning failure the second time she took
statistics because she was able to fill in the gaps in her understanding from the first time she took
the course. She explained that, “With that base of hearing it the first time and kind of starting and
then hearing it again from someone else's mouth a different way, I thought ‘Oh, that totally
makes sense.”” Although she categorized her first experience in the course as a learning failure,
Amy did retain some of the concepts, which she was then able to build upon the second time she
took the course. The key to the remediation was hearing different explanations of the same
concepts from someone with a different perspective on the course concepts. Also, resolving her
learning failures in the course the second time led Amy to pursue additional opportunities for
learning statistics. She shared how, “It was like Stats was just wonderful. I actually went through
a couple of semesters of training to be a TA for Stats. And then I realized I couldn’t fit it into my
schedule, which is sad because I did training to become a stats TA. But I wasn’t actually a Stats
TA. So, now I like stats because I understand it.” The resolution of her learning failures in the
course led to a change in attitude about the course. Amy’s engagement with the course concepts
increased so much that she desired to become a TA for the course.

Jason — Chemistry Learning Failures

For Chem 105, I took it from Macedony and he’s a great teacher. He really cared about
the education of students and he wasn’t just throwing stuff out there trying to sound intelligent or
anything. He is a great teacher and in the beginning he told us, “This is hard stuff. I’'m not going
to make it easy on you.” And what I’ve seen of the Chem 105 professors, that holds true to the
max. But he gave the resources to us and the TA’s (he had great TA’s) and I still just didn’t do
that well with it. I like dealing with science conceptually. I think I deal better with the bigger

picture than I do with technical specifics. But, I don’t really know what the teachers were
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supposed to do about that because they can’t just go through a lecture class that way. I don’t
know how they would do that. And I hadn’t done chemistry since high school — probably my
junior year, I’m guessing.

I’m horrible at math. Math is my worst subject ever and Chem 105 was one of my first
science classes where I had the science and the math kind of coming together. At the beginning I
did well then I kind of dropped off because I got focused on other classes and lost focus on
Chemistry. And I did really poorly on some of the tests and stuff. Then I thought, “Oh my
goodness. I need to bring this back up,” like the typical student, right? So I went back into it, but
for the final I was just trying to pull a C, like a high C or whatever. But instead, I had been
studying like I had these finals back to back, like I had that one week where you can choose
when you’re going to take it and stuff. And I thought, “Well, I can take it” — I don’t know why I
thought this; “I’ll take the hardest one last — Chem105.” And so I burned myself out studying
for those other classes. Some I did good on, some I didn’t. Most I didn’t do that hot on. It was
like B’s and high C’s. I don’t know. I don’t know where the grade averages ended up at. But for
Chem 105 I was totally burned out. And I just went into it in the testing center and just took it
without studying. Worst idea ever! When you get in there you just had your multiple-choice with
the bubbles and stuff, A through J. It was almost like every question was A through J, you know?
You had that many options. So I thought, “Well, hmmm. I haven’t put down Z in a while.” So I
just scribbled that one in, or whatever. So I felt like a D+ in it hit me pretty good.

I feel like it was because the beginning stuff was kind of foundational. There are actually
two things. The beginning stuff was kind of foundational and so when I got into a little more
advanced stuff it required that beginning stuff that I didn’t really understand. I wasn’t focusing

on it as much and it kind of killed the rest because I hadn’t taken the time to actually to relearn it.



35

I just kind of mashed into my brain to the point where I could say, “Okay, this is what I’'m
supposed to do here” and then build up to the next problem, the next kind of idea. There was
that. I also remember specifically in Chem 105 there was a lot of memorization, like elements
and formulas and all that stuff. And in memorizing that stuff, I didn’t really focus on that until
the very last moment and I didn’t really get it. I just got it in there to the point where I felt like I
was going to do well with it. If I had gotten it on like a small quiz I was going to study this one
and this one and this one because these were probably going to be the most prominent. These
were the most prominently used in class and stuff and so if I just learned those ones that I could
kind of get by. I was trying to study for the test but not really learning it. That’s how it was I
would say. I would say that’s accurate in most cases in most classes actually.

For me, going in to the labs wasn’t a really big help for me for me. I could go into the lab
and follow directions and I could see a reaction happen but because I didn’t really understand the
concepts of it, “how much of this stuff is part of this reaction,” I didn’t really know what I was
talking about. The crossover from the knowledge and the stuff we were learning in class and
getting my hands on it didn’t really happen. Because if I didn’t know the stuff from class I
couldn’t really answer the questions in the labs. And when I see any kind of chemical, like
vinegar and baking soda, when I see those two go together, like bases and acids, I don’t really
think of it as “Oh! This is this reaction happening to the molecules and stuff.” I just don’t think
that. “It’s getting foamy! It’s going to explode!” I just don’t think of it the other way. I see it just
as a physical manifestation of something cool. I don’t think of the theory behind it. I wasn’t
putting myself in the role. But I think it goes to an even deeper issue. With school in general
there are classes and things that you don’t really want to take. I never had a desire to take Chem

105, but in my major at the time, exercise science, I had to take Chem 105. So when I think of
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exercise science, I think of working on people. I think of working with joints and looking at an
injury and trying to treat it or trying to help someone. But I don’t see or I never had a desire to
get how the molecules work — like what happens to baking soda and vinegar when they come
together and explode. I didn’t see the relevance of that. When the teacher, Macedony, would
come out with a cool fact about the human body or whatever, “and this is why this happens,”
then I could see through the veil so to speak — between chemistry and exercise science. I could
see that there was an actual application there like why electrolytes are needed in the human body,
“because the salt does this.” There’s an application there, you know? And so I kind of perked up
a little bit. But then, for most of the class, I just thought, “Ok. This is what radiation does.”

The homework was good, the online stuff. It was a good program. Once I really started
putting my head to it, I picked up more out of the homework than anything else. Which is funny
because the teacher had a step process to it that he showed us in the beginning of class. You
come, you read, and you study. You read through it and it’s not just a quick scan. You really read
it. And then you have questions. Then you have two opportunities to really get out your
questions: a lecture and your section recitations. In lecture you go over general problems to
rehash what you’ve read in general terms. Then you go to recitations. I can’t remember if
homework was due before recitations or sometime afterwards. I think it was afterwards. I think
you had until the next lecture, but I’'m not sure. So in recitations the teacher went a little deeper
into what you needed to know. He talked to you in student-to-student terms. So you could get
your questions out and get it all pounded into you again. And then you were supposed to do the
homework and know what you were doing when you got to the homework. But I used the
homework like a lot of kids do. I went through the homework and just bounced off the walls

until I got in the right spot. And you had a certain number of tries for each problem. I don’t
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remember how it worked, but if you didn’t get it right the first time, you got a little point
deduction and you would just get points deducted until they were forced to give you the right
answer. And there were some frustrations with it. But in general, I really started paying attention
in class and reading when I could, and really trying to stay awake in recitations and learn how to
do it right and take notes on it. I think a big thing was really just taking my own notes personally
and looking back on those when I was doing my homework. Then I really started doing well on
the homework. So that helped me a lot. But in the big lecture class, I was going to make sure that
my questions had some punch — that they were good questions. I wasn’t going to be throwing
out any dumb ones and have everyone or the teacher make fun of me at my expense. The teacher
would joke around and stuff, but I didn’t even ask a question, I don’t think. I don’t know. I don’t
remember. So recitation was the time to do it because everything that I ever asked or had a
question about would be basic enough for him to answer. Plus, it was usually stuff that he had
just said or stuff that you were already supposed to know. So it was a lot easier to go student to
student without the TA saying, “why the heck haven’t you been doing your studying.” I mean,
they might say that, but it would be taken with a lot less of a punch to the gut than from another
student.

So I switched to another major so I wouldn’t have to take it again. It was horrible. But it
wasn’t just the Chem 105 itself, it was the fact that I didn’t feel like I could push myself through
the math. I didn’t feel like I could. The only help I gave myself in getting through math courses
at the college level is that if | found something that I loved enough — the idea of doing
something in the future that would push me through all the crud. You know? And so I didn’t feel
like becoming a PT or some kind of doctor or someone in the medical field. I didn’t feel excited

enough about that to say, “Yeah. I’'m going to go through this no matter what.” With science,
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especially in the general science, there are so many weird rules. Science is just weird. Weird
things happen - weird reactions, “When you add this element to this element you get this massive
reaction” or whatever. “But when you add ‘this’ element to ‘this’ element it doesn’t work the
same as these two down here. It comes out to something completely different” and you’re
supposed to apply the math in a completely different way. And just that constant flux of rules
and how you’re supposed to deal with all these different things just kind of got to me I guess.
That’s why it happened so much. It was just keeping it straight in my mind that didn’t work out
and I wasn’t patient enough to write it out, double-check it, or whatever. Chem 105 built on a
foundation, there was lots of memorization and if you didn’t give yourself enough time, then
‘never again’ - you never want to do Chem 105 again. But, I kind of wish I hadn’t just switched
out of the major just like that. But, at the same time I think it’s a difficult thing because you don’t
know if there is actual application. I believe they must be having you take it for a reason. That’s
kind of in the back of your mind. Or, “Is this what I’'m doing for exercise science?”” Honestly,
there might be some application and stuff, but I thought about it more and concluded that I
should have looked through the major more. It was a lot more involved in physics than I was
originally expecting. It’s just frustrating. I kind of don’t regret changing out of the major. I don’t
really know if that’s just because of the chemistry classes because it was also kind of PDBio at
the same time. But I’m sure that it’s difficult. Chemistry is definitely one of the harder ones for
me. Looking back, I think it was a good thing to go through and I’m still going around the track.
In my Chem105 class, the teacher created a system where you were doing your own work
and you had an opportunity to learn and get some things wrong sometimes. But, you weren’t
going to get the right answer, for the most part, if you didn’t know what was going on in the

problem. And usually you had lots of choices on Chem 105 tests, like A through J. So it was like
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this drawing of the potassium pump again. It was a drawing of these two lines going across and
you have this tube thing and this molecule thing going in and out of it. And I’m thinking,
“How?”

So, there were some concepts in Chem 105 that I struggled with more than others. Like
with isotopes, atomic numbers, and atomic weight, the basics of it were pretty easy to understand
but then it just got difficult. I remember isotopes being difficult. Dealing with isotopes and
equations was hard. With the idea of moles, it took some time to get used to doing the math with
going between moles and other units and conversion. But at the end I felt like I was getting
pretty adept at converting and understanding what a mole was and how a mole of one element
and a mole of another element didn't necessarily mean that they were equal. I mean, I understood
that they were the same. It was a mole, but it could be different in weight. It was just different
amounts of the substance. So I just feel like over the course of the term I got good at it. But the
thing is, since I didn't get it at the beginning when I needed to know it I didn't do so hot in the
middle parts — in the other subjects when I still needed it. But by the end, it was enough trial
and error and they explained it enough in class. The TA would put up a problem about moles and
I would be in the back just doing my thing saying, "Oh please, oh please, oh please" and I would
be writing it down. Then I would come up with some number and the TA would have a student
go up and they would work out the problem in front of you. So there were a lot of smart kids in
the class who were really on top of it and once they went through it, I could kind of see where I
went off from them or when I did the same thing as them and tried to get the right answer. And if
we both got it wrong then the TA would say, "Here’s what you did wrong with the moles here.
You didn't convert it right here.” That was in class. It wasn't the lecture. But it was the TA in the

small class setting, the recitations. It was just something that took time. Because with chemistry
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you work numbers in so many different ways. And throwing this element in or the type of
reaction that you have going on changes up everything you do about the problem. So for me it
was really hard to adapt. I mean it was coming at me so fast that I felt like I couldn't get how to
work the numbers because I was always changing the numbers and how I worked with them. So
there was a train wreck in the middle. I started working with moles and I thought, "I kind of get
this" but then I turned my attention away from it instead of really going through the work again
to try to really cement it in my mind. So then I started to study other stuff and other stuff got in
my mind. So it was like a train wreck. It did get cemented over time, eventually. And at the end I
felt like I could kind of work with the moles, but not if we were going to add other subjects into
working with the moles. But moles themselves, I feel I understood them at the time.

With units of measurement I felt like it was a simple enough topic. I felt like, "Yeah, I got
this —scientific notation and units of measurement, putting them after the numbers.” I'm really
trying to think about how I thought about it at the time. I just feel like it was something that was
really easy that somehow got way too complex. Converting moles was also part of the same
class. Scientific notation was something that seemed like it should be really simple but
everybody just didn't do well at it. I know I wasn't the only one in class that wasn't doing so hot
at it because we had several people that had to go up and do the scientific notation for these huge
numbers and we got them wrong fairly consistently. Then the TA would explain and we thought,
"Oh!” And then the next class period, I remember Macedony was saying, "This gets a lot of
people.” I remember him saying that and it really does. It got me plenty of times and it got
everybody else too —moving the decimal point.

With the wave and particle natures of light, that's actually something that I remember

from high school. So I understood that light could be seen as either a wave or a particle. But |
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don't really remember much about photons. I kind of remember types of light, like red light or
yellow light. With frequency and wavelength, I remember that stuff, calculating the top of the
graphs, the arches, and stuff like that — but vaguely. But, I feel like that wasn't as difficult as the
rest of it was. With electron energies I feel like it was just one of those things because I don't
really remember it that well. I think I struggled with something about electrons and photons and
neutrons. I don't remember.

Orbital shapes and energies was one of the topics that at first made a lot of sense to me,
but I didn’t know what they were for or what they were. So when I had to do something for a
problem and I knew they were asking for what shape would they make, in the beginning I could
get it but then in the long run I got confused again. I think it was in the more complex models or
the more complex shapes where I thought, “I don’t know what’s going on here.” When they were
asking about this compound, this molecule, what shape it would make. I felt like if it was simple
enough I could get it, but if wasn’t I couldn’t. I also tried to remember the D3, the F4, or
whatever trying to go down the chart and finding out which molecule it could be. Quantum
numbers were difficult for me. I can’t remember anything about this stuff. When you were
adding elements together, it would jump to a higher energy level and stuff, maybe. I don’t know.
If that’s what it was, then I remember that if you were trying to find an energy level of the
different elements and everything, the elements shoved together. Then you were trying to find
what the final energy state would be. I could never figure that out. I never understood that one. I
wasn’t sure if it was supposed to be the energy levels added on top of each other or if they were
subtracted from each other or if it was between the two energy levels or something. I just never
understood the electron and its states. I think I’m getting topics mixed up here too. I definitely

did not try to retain this stuff.
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With writing electron configurations of atoms and ions all I can remember is having an
element and saying plus two or minus one. I don’t know. I don’t really remember anything being
hard really. With paramagnetism I don’t remember anything. With periodic table and electron
trends, meaning like ionization energy, electron affinity, electronegativity, atomic size, ionic size
I feel like I did alright with that too. I feel like this is about the time where I was really getting
back into the swing of things, trying to study harder what I was doing. So these things are a lot
more familiar to me than the previous stuff that we talked about. So this might have been more
of when I started more on the up slope.

With valence electrons, Lewis symbols of atoms and shielding, I don’t remember
shielding that well. I think I felt good about valence. Lewis symbols — I don’t remember what
those are. I just don’t remember them. I think those are the dot diagrams. I did pretty good with
those generally. With atomic reactivity and families of elements I think it was when you were
supposed to put two elements together or this element was supposed to be more reactive than
another. Yeah. That was pretty simple, because it kind of went back to families, right? With ionic
compounds, how and why ionic compounds form, chemical reactivity, the octet rule, families of
elements, polyatomic ions, ionic compound names and formulas, naming ions, hydrated
compounds, and formula weights —this is where we get a bit nasty. | had both good and bad
with those. Measuring weights was on and off. It was just all over the place because I feel like
this was where we were really getting involved with a lot of different ideas being mashed
together. If I didn’t understand one then it would affect how I got the answer on another.

Naming ionic compounds. Honestly, ions usually gave me a lot of trouble in formulas
and especially in compounds, like compound mixtures and stuff. There were some problems that

asked how many ions do you have with the end result here and I would just spit something out. I
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would try to put some reasoning behind it but it was not anywhere close. I was really off. I went
back and forth because that was where I felt a lot of the knowledge was really being drawn
together. The octet rule was one I remember it being simple in the beginning but then it got more
complex. So when you are supposed to count how many electrons obviously you had more than
eight, but I don’t know. Maybe I would get so focused on a problem that I would forget there
was this octet rule and I would miscount or not put down what was supposed to be there. I think
because I didn’t do well with the studying of it generally, that one part was ok but for the other
parts, I just didn’t really bother to try for retention. My retention was just really bad because I
can’t really remember it now.

For covalent bonds I remember single, double, and triple and a single bond as two
electrons. When [ was trying to figure out how many atoms I tried to draw it out. Drawing it out
was kind of fun compared to the rest of the material depending on how hard it was. I felt pretty
good about bonds but I remember struggling with one thing about bonds. One thing I struggled
with bonds was when you have these different elements coming together, these different
compounds in a molecule and you’re supposed to draw out the molecule. Somehow I’d always
get a different drawn molecule than what they would put up, even though it had the same, what is
it? Formula? It was specifically with nitrogen, like N-O-3 or something, nitrate. I would
somehow write it out or I thought it had potassium in it or something. It was nitrogen, phosphate,
or man! It was N and P in an equation or formula and I was supposed to draw out the molecule
and what it would be. Somehow I would end up with the right amount of molecules and elements
in the molecule and everything, but somehow I was wrong. Does that make sense? Even though
it looked the same — it was the same — it was right by the numbers and letters. I never did

understand why that was wrong — why this was wrong and this was right. At the time I felt like
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there was an easy difference. I really don’t remember it though. I know that you write out like H-
2-0 and the other one. Actually, I don’t think it was the actual molecule. I don’t remember what
it was, but it was something, you know? There was a difference between the two that was easy to
tell.

I hated molar mass. That was one of the simple in the beginning, hard in the end. When
you had to find the molar mass of a reaction, finding it in the beginning — or before the reaction
and after the reaction it was just, “What?” you know? You had to know the number difference
how to tell what kind of reaction you had by the difference in molecular mass, or if you even had
a reaction. And for some reason I could just never come out right with it. I think I had problems
with the conversion. I was still developing and working with the moles. So I got the conversions
down and sometimes would get it right. Then other times I just thought, “No, no, no.”

With resonance and exceptional structures I don’t remember them at all. With bond
polarity and molecular polarity, what I remember is if you have a triple bond in the molecule the
other bonds are going to stand up straight away. It kind of goes back to the shape of the
molecule. I understood that. It got confusing some of the time just because we were supposed to
know the names of the shapes, like tetrahedral. I think that kind of got complex. You could come
out with the right answer but then you would name it wrong and then get it all wrong. So, you
would know the shape, but not the name and that was frustrating. And I remember there were
two separate ways to name. It was this kind of bond structure and this kind of molecular structure
and you had similar names within the bond and the molecular structures. You could get so
confused if it was tetrahedral over here but it wasn’t a tetrahedral in the molecular structure over
there. A linear and a linear — those are pretty easy molecules. And if you had two molecules and

they were kind of linear and then you add a third out here that was a 45-degree angle, you were
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supposed to name that like a saw-bond structure. And then its molecular structure, it was linear,
even though it wasn’t. I don’t know. It was stuff like that. That’s not a good example, but there
were similar names that got confusing like that. Just keeping the names straight was crazy. But
besides that, I felt like it was pretty basic stuff. What they would do is they would give you the
formula and you would have to draw the picture and then, “Hmm. I’ve got that bond here. This is
going to make this kind of structure.” So if you got that right, you would usually know the shape
and be able to get at least one of the names right, if you’d keep it straight. But, it was just getting
the names straight on that one I feel like was the harder part of that.

I remember I had a hard time with hybridization. I think that was kind of a harder topic.
That’s all I can say on that one. With double and triple bonding, I’ve heard the words, but I don’t
remember them. Conversion was one of the most difficult topics in the class, I would say. Like
dealing with the notation, the scientific notation, going between nanoseconds and microseconds.
I think the orbital shapes really stood out to me, you know? Orbital shapes are just kind of weird
to me. Doing the reactions was hard, like knowing the reactions with hydrations and finding out
the atomic masses — specifically the molar mass stuff and the reactions at the end. So,
conversion was pretty difficult. Orbital shapes was easy, but then it got harder because I think the
application of it later was just weird. I don’t know.

In chemistry I don’t know that there were clubs and groups to connect with. There might
have been one or two that were passing through but definitely nothing that caught my eye. So I
was PA or PT basically. I made connections and contacts with classmates in more of a social
way. And it’s funny because in my ward there was a girl that was actually in that class and I was
talking to her the other day and she was saying the exact same thing. She changed majors

because of the class too. She had the same exact experience that I did — same teacher. She was
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in the same section, the same group. She was in my section and when we started talking about it,
we were right on with each other. We knew exactly what each other were talking about. I think a
big part of it was that we both didn’t put in the time when it was really necessary to get the basic
fundamental things down the beginning. One thing that was different between us is that she said
she pretty much didn’t understand what was going on the whole time. I think that’s pretty
common. There are males and females — this may or may not be true, but I feel like guys think,
“I understand this, but I don’t understand this.” It’s pretty cut and dry. But in conversation, a lot
of girls say, “I had no clue about a single thing that was going on.” They kind of look at the big
picture and say, “None of that made sense.” And so that was one thing that was different. But,
she kind of evened out and did better than I did in the class because she studied for the final and
she did the small things and did the homework and double-checked. We had the same level of
patience and we always ended up with similar answers, but we didn’t understand why they were
right or wrong. Does that make sense? And we were so confused or we were just so frustrated or
just the combination of all of the feelings that we were feeling that we made changes to our life’s
direction because of the feelings that came up — that frustration and lack of knowing what was
up, that lack of knowledge. Macedony himself, tried to really put out opportunities for us. He
didn’t try to turn us down from seeing the professor and stuff and they need to be like that. But
then there’s the fact that students aren’t really comfortable doing that or they don’t feel like it’s a
high enough priority to go talk to them. I’ve just never really been one of those kids myself. But,
I do remember him talking about going to a freshman ‘Intro-to-College’ class, “This is what you
need to do.” Well, it was kind of like a single lecture, a lecture series or something. Day after
day, you could show up and he would tell you exactly how you needed to study as a freshman.

These are the habits that you need to develop as you’re here. And he would say, “This is what
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you need to do. This will help you study for this class. It’s very difficult. This is a difficult
class.” And so, he actually put up those opportunities. But I thought, “I’m not a freshman, I’'m
post-mission and I know what’s up.” I just got wrapped up in my own head about that.

I don’t have a chemistry book anymore because I had the online version. I don't know
why I did that. It was handy I thought. There's really trade-offs between electronic and the
physical copy. I probably should have done a physical copy because I think it would have been
easier to look at something on the computer than look at the book. I think it could have been
better sell back wise. That's usually what I think of now is sell back price. Sometimes I would
read the book and sometimes I wouldn’t. It was weird.

Jason — Chemistry Learning Failure Themes

The chemistry course that Jason took was Chem 105: General College Chemistry. The
course introduces students to atomic and molecular structure including bonding and periodic
properties of the elements; reaction energetics, electrochemistry, acids and bases, inorganic and
organic chemistry (retrieved January 24, 2014 from http://saas.byu.edu/catalog/2013-
2014ucat/departments/Chemistry/ChemEducMinor.php). Jason took Chem 105 as part of the
Exercise Science major to become a PA. He quickly realized that the course topics did not align
with what he thought a PA did professionally. There were several learning failures within the
course that were never resolved and led to him changing his major later on to Communications.
The following major themes stood out in this case: Learning Failure, Career Application,
Conceptual Difficulty, Poor Analysis, Self-awareness, Effort Attribution, Learning Strategies,
Social Anxiety, and Homework.

Learning failure. Jason’s goal was to earn passing grades on the tests and in the course

as well as understand the course concepts. He failed to accomplish these goals and so he shifted
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them because his learning failures went unresolved. He explained that, “I did really poorly on
some of the tests and stuff. Then I thought, ‘Oh my goodness. I need to bring this back up,” like
the typical student, right? So I went back into it, but for the final I was just trying to pull a C, like
a high C or whatever. But instead, I had been studying like I had these finals back to back, like I
had that one week where you can choose when you’re going to take it and stuff. And I thought,
‘Well, I can take it’ — I don’t know why I thought this, ‘I’ll take the hardest one last. Chem
105.” And so I burned myself out studying for those other classes. Some I did good on, some I
didn’t. Most I didn’t do that hot on. It was like B’s and high C’s. I don’t know. I don’t know
where the grade averages ended up at... So I felt like a D+ in it hit me pretty good.” Even though
his study habits were poor, Jason was still surprised and disappointed with the grades on his
exams and for the course.

Career application. Jason struggled to apply the course concepts to real life, specifically
to future career activities. He didn’t have an accurate concept of what his professional activities
would be like as a PA/PT. Jason had expectations of what a PA/PT does and the course concepts
didn’t relate well to those expected activities. This drove Jason to change his expectations of
what a PA/PT does, which led him to conclude that he didn't want to do be one anymore. He
explained how, “I never had a desire to take Chem 105, but in my major at the time, Exercise
Science, I had to take Chem 105. So when I think of exercise science, I think of working on
people. I think of working with joints and looking at an injury and trying to treat it or trying to
help someone. But I don’t see or I never had a desire to get how the molecules work — like what
happens to baking soda and vinegar when they come together and explode. I didn’t see the
relevance of that. When the teacher, Macedony, would come out with a cool fact about the

human body or whatever, ‘and this is why this happens’, then I could see through the veil so to
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speak — between chemistry and exercise science. I could see that there was an actual application
there like why electrolytes are needed in the human body, ‘because the salt does this.” There’s an
application there, you know? And so I kind of perked up a little bit.” The times when Jason could
make connections between his perception of future career activities and course concepts were the
times that he was engaged and motivated to learn, despite the difficulty. Additionally he shared
that, “The only help I gave myself in getting through math courses at the college level is that if
found something that I loved enough — the idea of doing something in the future that would
push me through all the crud. You know? And so I didn’t feel like becoming a PT or some kind
of doctor or someone in the medical field. I didn’t feel excited enough about that to say, ‘Yeah.

299

I’'m going to go through this no matter what.”” Part of Jason’s learning failure in the chemistry
course was the refinement of his expectations for future career activities as a PA/PT. As he
continued to learn more about what it takes to be a PA/PT, he realized that he was not interested
anymore and chose to shift his learning goals accordingly.

Another complexity related to future career activities was that Jason had no role model or
mentor helping him to make sense of the chemistry experience in relation to his goal to become a
PA/PT. Looking back, he explained, “I kind of wish I hadn’t just switched out of the major just
like that. But, at the same time I think it’s a difficult thing because you don’t know if there is
actual application. I believe they must be having you take it for a reason. That’s kind of in the
back of your mind. Or, ‘is this what I’'m doing for exercise science?’. Honestly, there might be
some application and stuff but I thought about it more and concluded that I should have looked
through the major more. It was a lot more involved in physics than I was originally expecting.

It’s just frustrating. I kind of don’t regret changing out of the major.” Had Jason been able to

work with a mentor to give him perspective on what his major requirements would be and how
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they related to his expectations of future career activities, he may have chosen to resolve the
learning failures in the chemistry course instead of switching out of the major and avoiding them.
Conceptual difficulty. Jason’s failure to learn concepts early in the course led to greater
difficulty with later concepts. He shared how, “I feel like it was because the beginning stuff was
kind of foundational. There are actually two things. The beginning stuff was kind of foundational
and so when I got into a little more advanced stuff it required that beginning stuff that I didn’t
really understand. I wasn’t focusing on it as much and it kind of killed the rest because I hadn’t
taken the time to actually to relearn it.” In general, Jason struggled conceptually with scientific
ideas. He lacked an overall framework for understanding the ideas as they related to one another
and as they related to the physical world. His understanding of scientific principles came from
trial and error and inconsistent feedback from peers and instructors. Jason shared that, “With
science, especially in the general science, there are so many weird rules. Science is just weird.
Weird things happen - weird reactions, ‘When you add this element to this element you get this
massive reaction’ or whatever. ‘But when you add #his element to this element it doesn’t work
the same as these two down here. It comes out to something completely different’ and you’re
supposed to apply the math in a completely different way. And just that constant flux of rules
and how you’re supposed to deal with all these different things just kind of got to me I guess.
That’s why it happened so much.” His difficulty keeping the concepts and their relationships
straight made it difficult for Jason to succeed in the course. Additionally, he would begin to
understand a concept, but then a nuance or complexity was introduced and his entire
understanding was destroyed. Reflecting on the concept of moles in the course, Jason explained
that, “At the end I felt like I could kind of work with the moles, but not if we were going to add

other subjects into working with the moles. But moles themselves, I feel I understood them at the
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time.” The progressive complexity of the course concepts constantly hindered Jason’s ability to
learn them. He did not make the time he needed to understand the basic concepts and so he
struggled through the course. He also struggled to see the relationships between the concepts
covered in the lectures and the experiments done in the lab section. He shared, “Because I didn’t
really understand the concepts of it, how much of this stuff is part of this reaction,’ I didn’t
really know what I was talking about. The crossover from the knowledge and the stuff we were
learning in class and getting my hands on it didn’t really happen. Because if I didn’t know the
stuff from class I couldn’t really answer the questions in the labs. And when I see any kind of
chemical, like vinegar and baking soda, when I see those two go together, like bases and acids, I
don’t really think of it as ‘oh! This is this reaction happening to the molecules and stuff.’ I just
don’t think that. ‘It’s getting foamy! It’s going to explode!’ I just don’t think of it the other way.
I see it just as a physical manifestation of something cool. I don’t think of the theory behind it.”
This lack of conceptual understanding and uncritical approach to the lab experiments were major
contributors to Jason’s learning failures in the course.

Poor analysis. Jason was not able to properly analyze his learning failures; they
remained a mystery to him. He could not understand why he failed to understand the course
concepts. He remembered parts of the concepts but was unable to identify the ideas that didn’t
make sense to him. In reflecting on electron energy states he explained that, “If that’s what it
was, then I remember that if you were trying to find an energy level of the different elements and
everything, the elements shoved together. Then you were trying to find what the final energy
state would be. I could never figure that out. I never understood that one. I wasn’t sure if it was
supposed to be the energy levels added on top of each other or if they were subtracted from each

other or if it was between the two energy levels or something. I just never understood the
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electron and its states.” Sometimes Jason would think an idea was correct only to find out his
understanding was flawed. This unresolvable learning failure frustrated Jason. With his
experience trying to understand molecular bonds, Jason shared how, “One thing I struggled with
bonds was when you have these different elements coming together, these different compounds
in a molecule and you’re supposed to draw out the molecule. Somehow I’d always get a different
drawn molecule than what they would put up, even though it had the same, what is it? Formula?
It was specifically with nitrogen, like N-O-3 or something, nitrate. I would somehow write it out
or I thought it had potassium in it or something. It was nitrogen, phosphate, or man! It was N and
P in an equation or formula and I was supposed to draw out the molecule and what it would be.
Somehow I would end up with the right amount of molecules and elements in the molecule and
everything, but somehow I was wrong. Does that make sense? Even though it looked the same
— it was the same — it was right by the numbers and letters. I never did understand why that
was wrong — why this was wrong and this was right. At the time I felt like there was an easy
difference. I really don’t remember it though. I know that you write out like H-2-O and the other
one. Actually, I don’t think it was the actual molecule. I don’t remember what it was, but it was
something.” He struggled to understand the course concepts, but he also struggled to identify
what it was that he didn’t understand about the concepts. Jason struggled to metacognitively
evaluate his experiences and identify his errors. When Jason did attempt to analyze his failures
his reasoning was vague and inconclusive. He explained that when working to learn about ionic
compounds, “I would try to put some reasoning behind it but it was not anywhere close. I was
really off.” This lack of evaluation significantly contributed to Jason’s learning failures in the

course.
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Self-awareness. Through his learning failures in the chemistry course, Jason learned
about his strengths and weaknesses, as well as his academic preferences. He realized that he did
not enjoy chemistry or math. Looking back on the experience he explained that, “I like dealing
with science conceptually. I think I deal better with the bigger picture than I do with technical
specifics... I’'m horrible at math. Math is my worst subject ever and Chem 105 was one of my
first science classes where I had the science and the math kind of coming together.” Although
aware of the math anxiety at the outset of the course, it appears that Jason was not aware of his
aversion to formal science courses until after his learning failures in the chemistry course.

Effort attribution. Jason cited lack of effort, rather than lack of ability for his learning
failures. He believed he could have succeed in the course had he made the effort (i.e. put in the
time). In reflecting on the opportunities for extra help in the course Jason explained that,
“Macedony himself, tried to really put out opportunities for us. He didn’t try to turn us down
from seeing the professor and stuff and they need to be like that. But then there’s the fact that
students aren’t really comfortable doing that or they don’t feel like it’s a high enough priority to
go talk to them. I’ve just never really been one of those kids myself.” Jason did not make the
effort to take advantage of the learning opportunities offered by the instructor. Furthermore,
Jason did not hold the teacher responsible for his learning failures. He explained that his learning
failures were due to his own shortcomings. In speaking of his course instructor, Jason shared
how, “He really cared about the education of students and he wasn’t just throwing stuff out there
trying to sound intelligent or anything. He is a great teacher and in the beginning he told us, ‘this
is hard stuff. I’'m not going to make it easy on you.”” By attributing his failure to a lack of effort,

Jason avoided the social shame that may come from admitting a lack of ability.
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Learning strategies. Jason struggled to learn the course concepts because he struggled to
know how to learn them. He attended lectures, labs, and recitations, and still he continued to
experience learning failures. He guessed at the answers on the homework because he didn’t
understand the concepts. In reflecting on his experiences doing the homework for the course,
Jason shared that, “I used the homework like a lot of kids do. I went through the homework and
just bounced off the walls until I got in the right spot. And you had a certain number of tries for
each problem. I don’t remember how it worked, but if you didn’t get it right the first time, you
got a little point deduction and you would just get points deducted until they were forced to give
you the right answer.” Without understanding the course concepts, Jason would just guess at the
answers on the homework until he got the right one. He did not go back to the homework
problems to understand why he got them wrong or to work at learning the course concepts more
completely. Jason also admitted that his goal was not retention of the course concepts. He
explained how, “I was trying to study for the test but not really learning it. That’s how it was |
would say. I would say that’s accurate in most cases in most classes actually... I think I'm
getting topics mixed up here too. I definitely did not try to retain this stuff.” When studying for
exams in the course, Jason shared how, “I just kind of mashed into my brain to the point where I
could say, ‘Okay, this is what I’'m supposed to do here’ and then build up to the next problem,
the next kind of idea. There was that. I also remember specifically in Chem 105 there was a lot
of memorization, like elements and formulas and all that stuff. And in memorizing that stuff, I
didn’t really focus on that until the very last moment and I didn’t really get it.” Jason was not
learning or memorizing the course concepts and definitions effectively. These poor learning

strategies contributed to his learning failure in the course.
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Social anxiety. Jason’s fear of social embarrassment kept him from asking questions and
getting help in class. He was hesitant to ask questions in front of classmates that might be
considered too basic or irrelevant. He shared how, “But in the big lecture class, I was going to
make sure that my questions had some punch — that they were good questions. I wasn’t going to
be throwing out any dumb ones and have everyone or the teacher make fun of me at my expense.
The teacher would joke around and stuff, but I didn’t even ask a question, I don’t think. I don’t
know.” So instead of asking questions to clarify and refine his understanding, Jason tried to
resolve his learning failures by watching what other students did. In speaking of his experience
with a board problem in the recitations portion of the class, Jason explained how, “the TA would
have a student go up and they would work out the problem in front of you. So there were a lot of
smart kids in the class who were really on top of it and once they went through it, I could kind of
see where I went off from them or when I did the same thing as them and tried to get the right
answer.” This reliance on watching others resolve their learning failures was socially
advantageous in that it allowed Jason to avoid embarrassment. However, it also prevented him
from being able to get specific help with concepts he personally did not understand.

Additionally, Jason justified his learning failures because of other students’ failures in the
course. In an experience with scientific notation, Jason explained how, “Everybody just didn't do
well at it. I know I wasn't the only one in class that wasn't doing so hot at it because we had
several people that had to go up and do the scientific notation for these huge numbers and we got
them wrong fairly consistently. Then the TA would explain and we thought ‘oh!” And then the
next class period, I remember Macedony was saying, ‘This gets a lot of people.” I remember him
saying that and it really does. It got me plenty of times and it got everybody else too.” Due to the

fact that the concept of scientific notation was difficult for a lot of students, Jason felt justified
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that he was failing to understand it also. In reflecting on his learning failures in the course, Jason
was also able to justify his outcomes based on the learning failures of another student in the
course. He explained how this other student, “Changed majors because of the class too. She had
the same exact experience that I did — same teacher. She was in the same section, the same
group. She was in my section and when we started talking about it, we were right on with each
other. We knew exactly what each other were talking about. I think a big part of it was that we
both didn’t put in the time when it was really necessary to get the basic fundamental things down
the beginning... And we were so confused or we were just so frustrated or just the combination
of all of the feelings that we were feeling that we made changes to our life’s direction because of
the feelings that came up — that frustration and lack of knowing what was up, that lack of
knowledge.” Finding others who experienced similar learning failures in the course helped Jason
to justify his own learning failures, as well as his decision not to resolve them.

Homework. Jason had difficulty with the course structure because it did not allow for
“learning by guessing.” He explained how, “In my Chem 105 class, the teacher created a system
where you were doing your own work and you had an opportunity to learn and get some things
wrong sometimes. But, you weren’t going to get the right answer, for the most part, if you didn’t
know what was going on in the problem. And usually you had lots of choices on Chem 105 tests,
like A through J.” He struggled with the course concepts and the course assignments reinforced
those difficulties because there was no opportunity for remediation. Although he could use
guessing to complete the assignments, Jason wasn’t able to understand why the answers were

wrong.
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Jason — ASL Learning Failures

ASL just came to my mind right now. I actually really enjoy sign language. I really
wanted to learn ASL before because I thought that it was really neat that a deaf person could talk
to another person about complex ideas just like another person can. But they don’t even have to
say a single word. It’s just all about facial expression and hands. You could be talking to
someone and if they can see your facial expressions just slightly and your hands from however
far away, you can talk like another person would, you know?

We met this guy who was deaf at the end of my mission right before I went home and so
I was all gung ho about finishing off strong. I was in Micronesia. It was funny because with his
family, we talked to the mom first and then the oldest daughter and then the youngest daughter
and then we started on him. And I was so frustrated that I couldn’t talk to him. It was kind of
funny because we always thought, “oh, we don’t know sign language” and he didn’t really know
sign language. He knew basic stuff. He even knew some gospel terminology to a point. He
actually wasn’t 100% deaf. He was 10% or something. A lot of deaf people can actually hear
somewhat. And he was actually really good at lip reading and his mom kind of knew how to
enunciate certain things in the language, in kind of a different way. It didn’t sound like regular
Pompeian, but it came across to him very well. Sometimes she would have to repeat herself and
she would yell a lot because he would catch it and he would hear a little bit. So, sometimes she
would sign if she knew the sign for it. So he kind of used a combination of words and signs to
gain an understanding. The first concept we taught him in the lessons was God is our loving
Heavenly Father. That was one lesson for him! We were just trying to explain the first sentence
and the second sentence. “God is our loving Heavenly Father. He knows you Kenny!” and it

frustrated the heck out of me because I was used to thinking, “okay! We’re going to do the first
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lesson here and the second lesson” and of course you’re supposed to try and apply it to the
person and stuff. I understand that to a degree, but I’d never seen anybody where they wanted to
learn it, but had to go through the lessons so slowly. So, I came back here and I thought, “I want
to learn ASL” so that one day I'll be able to go back and say, “Hi. My name is Jason™ and just do
all that stuff. So, I might go back. It’s hard to say. I’d like to. I’m not going to do it while I'm
single. I’ve heard that when you get married things get rough. So, my ideal situation is to go
back with the wife, but it sounds like the ideal situation is very rare indeed and expensive,
especially when you’re young and mobile as a couple. So, I'll just go on the honeymoon or
something.

So, I really liked ASL, I felt like there was a good reason for me to be in it. I learned it. |
don’t regret taking that class at all. It was kind of different from my Chem 105 experience, but I
would still say that I failed to learn the grammar there. Even though there probably wasn’t as
much emphasis on it for that meatier class. So, it was still there. I still like ASL, but I’'m not
feeling pushed towards it. I don’t know. Honestly, I haven’t really run into very many deaf
people either and I feel that with Kenny back in Pompeii, I could see that I at least wanted to be
able to learn it so I could talk to him. I don’t know, I think that’s part of it, that now I can
actually say, “Hi. How are you? Good,” you know? Even though I won’t be able to talk to him
about these complex ideas, we’ll still be able to communicate at least. At least now I understand
that I have to do facial expressions with a sign and I can still talk to him by mouthing it, shouting
it, I don’t know. And I think he’s a lot smarter than I gave him credit for at the time. He sees
what I’'m doing and you can make up stuff when you sign, you can improvise a little bit. So, I

don’t think the grammar is really going to matter there. That’s not what I was thinking when I
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decided I wasn’t going to do ASL anymore. [ was just thinking, “Well, ASL is still cool, but I'm
not as excited about it as [ was.”

I actually retained a lot of vocabulary. I’ve talked to a lot of girls in the class and they
kind of did the same thing as me. We were all excited to get into it and then we all got kind of
tired of it and we just kind of left off. We don’t really hate it or dislike it, but we were thinking,
“I’m not sure I want to go through three more classes of this.” And the grammar of sign language
didn’t really click with me, even though the teacher explained it. I still treat the grammar like it’s
English grammar, which is not right. So, I never really knew if I was doing it wrong or not. From
what I understand, a deaf person will usually be able to tell or you’ll tell them that you’re just
learning, you’re very beginner status. I mean, they’re not stupid. They’ll see the context of what
you’re trying to say with your signs and try to put it together. Sometimes it doesn’t work, but
sometimes it does. So, the teacher knew sign language and I think she knew what I was trying to
say most of the time. She did correct me and stuff but I feel like it wasn’t consistent. I don’t
know. But the ASL grammar thing, when we had to get up in front of the class and sign
something — we had to do a children’s book. It’s pretty standard for the ASL 101 classes. And
I’ll tell you what — I sure felt the not-knowing-the-grammar on that. Even though the teacher
passed me with an A-, I thought, “What am I doing?” I was just throwing out signs that I knew
because I was scared and I was freaking out. And so, I think it just stands out because it was a
more socially embarrassing situation for me.

Jason — ASL Learning Failure Themes

The ASL course that Jason took was ASL 101: Intro to American Sign Language. The

course introduces students to basic ASL skills, both receptive and expressive, and an

introduction to the Deaf community and culture (retrieved January 24, 2014 from
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http://saas.byu.edu/catalog/2013-2014ucat/departments/LangStudies/ASLCourses.php). Jason
was trying to learn ASL so that he could communicate with the deaf, particularly a boy named
Kenny that he met in Micronesia. Even though he earned a good grade in the class, Jason failed
to achieve his goal to learn the grammar of ASL, which left him feeling insecure about his ability
to communicate in sign language. The following major themes stood out in this case: Learning
Failure, Social Anxiety, Social Justification, Conceptual Difficulty, Instructor Conflict, Past
Experience, and Minimizing Failure.

Learning Failure. Jason wanted to learn ASL grammar in this course, but he failed to do
so. Even though he earned a high grade in the course, this still stood out to him as a learning
failure. He explained that, “I really liked ASL, I felt like there was a good reason for me to be in
it. I learned it. I don’t regret taking that class at all. It was kind of different from my Chem 105
experience, but I would still say that I failed to learn the grammar there.” In reflecting further on
his failure to learn ASL grammar, Jason explained, “But the ASL grammar thing, when we had
to get up in front of the class and sign something — we had to do a children’s book. It’s pretty
standard for the ASL 101 classes. And I'll tell you what — I sure felt the not-knowing-the-
grammar on that. Even though the teacher passed me with an A-, I thought, ‘what am I doing?’”
There was a disconnect between Jason’s personal learning goals for the course and the actual
course outcomes as evidenced by the grade he received despite his learning failures.

Social anxiety. Jason recalled feeling embarrassed by his lack of ASL skill when he was
asked to sign in front of his peers. Reflecting on a technical demonstration in the class he shared
how, “I was just throwing out signs that I knew because I was scared and I was freaking out. And
so, I think it just stands out because it was a more socially embarrassing situation for me.” Jason

did not want his peers and his instructor to lose confidence in his ability to learn the course
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concepts by failing to use appropriate signs. He wanted to be perceived as competent through a
proficient technical demonstration of what he had learned. He failed to perform well and was
embarrassed.

Social justification. Jason justified his learning failures in the course by citing the
learning failures of his peers. He explained that, “I’ve talked to a lot of girls in the class and they
kind of did the same thing as me. We were all excited to get into it and then we all got kind of
tired of it and we just kind of left off.” Due to the fact that others had taken the course and given
up on it, Jason felt justified in his decision to not resolve his learning failures from the course. He
believed that he had accomplished as much or more than his peers in the course and that any
extra effort to resolve his learning failures would be unnecessary.

Conceptual difficulty. Jason struggled to understand the concepts of ASL grammar. He
expected it to be like English grammar, but when it was not, he struggled to accommodate the
new ideas in his way of thinking. He shared how, “We don’t really hate it or dislike it, but we
were thinking, ‘I’m not sure I want to go through three more classes of this.” And the grammar of
sign language didn’t really click with me, even though the teacher explained it. I still treat the
grammar like it’s English grammar, which is not right. So, I never really knew if I was doing it
wrong or not.” Due to the perceived difficult in learning ASL grammar, Jason decided that it
would not be worth the investment in future courses to resolve his learning failures.

Instructor conflict. Jason lost confidence in the instructor when the feedback he
received about his performance was inconsistent. In reflecting on the importance of feedback in
the course, Jason explained that, “They’ll see the context of what you’re trying to say with your
signs and try to put it together. Sometimes it doesn’t work, but sometimes it does. So, the teacher

knew sign language and I think she knew what I was trying to say most of the time. She did
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correct me and stuff but I feel like it wasn’t consistent.” This lack of consistent feedback added
to Jason’s confusion about ASL grammar and contributed to his learning failure.

Past experience. Jason drew on past experiences to describe his motives for taking the
ASL course and as a basis for understanding the course concepts. Jason shared that when he was
trying to talk to his friend Kenny, “I was so frustrated that I couldn’t talk to him. It was kind of
funny because we always thought, ‘oh, we don’t know sign language’ and he didn’t really know
sign language. He knew basic stuff.” Jason’s past experiences helped form his expectations for
the ASL class and the learning experiences he would have. He expected to learn ASL grammar
and when he failed to learn it, he felt disappointed, especially in light of his past experiences that
motivated him to take the course in the first place.

Minimizing failure. Jason explained that his learning failures in the ASL course would
not likely affect his future. Additionally, he shared how his limited ASL skills would be
sufficient for him to communicate basic ideas. He stated that, “I haven’t really run into very
many deaf people either and I feel that with Kenny back in Pompeii, I could see that I at least
wanted to be able to learn it so I could talk to him. I don’t know, I think that’s part of it, that now
I can actually say, “Hi. How are you? Good,” you know? Even though I won’t be able to talk to
him about these complex ideas, we’ll still be able to communicate at least. At least now I
understand that I have to do facial expressions with a sign and I can still talk to him by mouthing
it, shouting it, I don’t know.” Jason minimized the potential impact of his learning failures in the
course for two reasons. First, he did not perceive that his lack of skill would hinder any
important future opportunities. Second, he believed that his limited ASL skills would be

sufficient for him to communicate whatever he wanted to communicate with his friend, Kenny,
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and others in the future. This minimization of the learning failures made it possible for Jason to
justify his decision not to resolve them.
Amy — Cross-case Analysis

Amy’s learning failure experiences differed significantly between her chemistry course
and her statistics course. In the cross-analysis of these two cases, differences in how Amy
reflectively described her learning failures were documented. The themes and insights related to
the two cases were also further examined and documented.

Differences in learning failure reflections. Three key differences stood out between
Amy’s learning failures in the chemistry and statistics courses. The first difference was the initial
reaction to the learning failures. Amy ended up taking the same chemistry course three times
without earning a passing grade. Eventually she changed her major so that she could avoid the
need to take and pass the class again in the future. In the statistics course, she failed and dropped
the course the first time, but then she passed the course the second time she took it. The decision
Amy made to avoid her learning failures in the chemistry course, but to resolve her learning
failures in the statistics course was significant.

The second difference between Amy’s descriptions of her learning failures in the two
courses was the level of detail. The chemistry course learning failures were described in
significantly greater detail than the learning failures in the statistics course. This was significant
because Amy experienced greater success in the statistics course than in the chemistry course. In
other words, Amy provided more detail about her learning failures when they went unresolved
than she did about those she had resolved. This difference in the level of detail was due to extra

reflection on those learning failures that went unresolved.
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The third difference was in how Amy felt about the learning failure at the time of the
interviews. Amy felt a sense of shame and embarrassment about her unresolved learning failures
in the chemistry course at the time of the interviews. She continued to struggle to understand
why the course had been so difficult for her. In contrast, she felt a sense of accomplishment at
having successfully resolved her learning failures in the statistics course. This difference in
feeling was significant because of the lasting impact the learning failure experiences from both
courses had on Amy. The emotional impact of resolving or not resolving the learning failure was
an unexpected finding in this study.

Cross-case learning failure themes. The themes from Amy’s learning failure
experiences in chemistry and statistics were compared and contrasted to further document their
similarities and unique complexities. Through this analysis, additional themes were identified
and included. This section reports on the following cross-case themes: Learning Failure, Social
Dynamics, Self-doubt and Confidence Issues, Instructional Strategy, Conceptual Frameworks
and Hard Concepts, Learning and Study Strategies, Social Anxiety, Effort Attribution, Analyzing
Problems, Time Management, Remediation, Social Dependence, and Vague Goals.

Learning failure. Amy’s goal in both the chemistry and the statistics course was to earn
a high grade and to understand the course concepts. However, after learning failures in both
courses she chose only to resolve her learning failures in the statistics course. Her learning
failures in the chemistry course led her to change her major so that she could avoid the work
required to resolve them. This was a significant finding of the study because it demonstrated how
learning failure experiences affect future educational choices and outcomes. Also, the learning
goals for both courses relied on feedback from instructors and peers. Earning a high grade in the

course depended on the instructor assessing Amy’s competence, primarily by written exams.
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Mastering the course concepts also depended on Amy receiving formative feedback about her
understanding from her instructor and peers. This reliance on feedback from others to achieve
her learning goals further supported some of the other social themes associated with Amy’s
learning failures in the chemistry and the statistics courses.

Social dynamics. Amy mentioned the strength of her relationships with her instructor,
the TA’s, and her peers in the statistics course as part of the reason she succeed the second time
through. By contrast, Amy’s social experiences in the chemistry course were limited. She did not
have the support of peers or the small group interaction opportunities like she had in the statistics
course. As a result, Amy was more willing to ask questions and get the feedback she needed to
accomplish her learning goals in the statistics course, but not in the chemistry course.
Additionally, the social network in the statistics course provided support and encouragement for
Amy to work through her learning failures while such a network did not exist in the chemistry
course.

Self-doubt and confidence issues. Amy mentioned significant feelings of self-doubt
related to her learning failures in both the chemistry and the statistics courses. In the chemistry
course, these feelings were primarily the result of poor testing experiences. By contrast, Amy’s
confidence issues in the statistics course were the result of her perceptions about the course
concepts being inherently difficult to learn. This demonstrated how Amy’s expectations and
perceptions of course difficulty affected her degree of confidence. Additionally, in both the
chemistry and statistics courses, Amy’s self-confidence was affected by the outcomes of her
testing experiences as well as the feedback she received from her instructor, the TA’s, and her

peers.
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Instructional strategy. Amy specifically mentioned helpful instructional strategies from
her chemistry course, but not from her statistics course. Furthermore, the positive instructional
strategy in the chemistry course was an isolated experience with no other reports from Amy
about other instructional strategies, good or bad. The positive experience with the instructional
strategy in the chemistry course stands out as something that led Amy to accomplish her learning
goal for the course, in part — to understand the course concepts. The instructional strategy
related to something that was familiar to Amy, something that she had seen before — balloons.
No other novel or helpful instructional strategies were reported for either the chemistry or the
statistics course.

Conceptual frameworks and hard concepts. In both the chemistry and the statistics
courses, Amy struggled with hard concepts. She tried to conceptualize a framework within which
she could understand the concepts. In the chemistry course, this conceptual framework was
based on previous experiences with physics and math. In the statistics course, Amy tried to
construct a conceptual framework by using additional sources of information like Wikipedia. In
both courses initially, Amy failed to develop a way to understand course concepts within a
conceptual framework that made sense. However, in the statistics course, Amy decided to ignore
her additional information sources and to focus instead on the course concepts and framework
that were provided to her. By doing this, Amy was able to learn the course concepts and how
they related to one another when she took the course the second time.

Learning and study strategies. Amy stated that she would consistently show up late for
her chemistry course, which led to her missing out on key explanations and opportunities to ask
questions. She did not state that she had these same problems with her statistics course. On the

contrary, Amy explained how easy it was for her to ask questions and be present for key
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explanations of concepts in the statistics course. Also, in her reflections on her statistics course,
Amy focused on the effect her note taking strategies had on her learning failures. However, note
taking did not come up at all in her description of her chemistry course learning failures.
Resolving her poor note-taking strategies in her statistics course led her to overcome her learning
failures in that course. These findings demonstrated how inconsistent Amy’s learning strategies
were from course to course.

Social anxiety. In the chemistry course, Amy had difficulties asking for help when she
did not understand a concept. She felt inferior to the other students who seemed to understand
the course concepts. By contrast, Amy never mentioned feeling inferior to her classmates in the
statistics course or that she ever had difficulty asking for help. The comparisons that Amy made
between herself and the other students in both courses influenced the levels of anxiety she felt
about getting the help she needed and about her relative performance to other students. These
comparisons did not necessarily reflect reality, but they did influence Amy’s levels of anxiety.

Effort attribution. In her chemistry course, Amy struggled to learn the course concepts
on her own. She consistently stated how she did not put in the time necessary to learn the
concepts. By contrast, Amy realized the importance of the TA’s in the statistics course in helping
her to learn the course concepts. In the chemistry course, Amy attributed her learning failures to
a lack of time or effort. In the statistics course, she cited the help she received from the TA’s as
the reason for her success. This difference in attributions for her learning failures between
courses emphasizes that Amy’s attributions for her learning failures were highly contextual and
inconsistent. The highly contextual and inconsistent nature of learning failure attributions was a

significant finding in this study.
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Analyzing problems. In her statistics course, Amy said that she struggled to analyze
problems, to know which formulas to apply, and when to apply them. This difficulty with
problem analysis was not mentioned in relation to the chemistry course. Additionally, as Amy
was able to improve her ability to analyze assignment problems in the statistics course, she was
able to resolve her learning failures. Amy was able to improve her ability to analyze assignment
problems in the statistics course, but not in the chemistry course. Amy’s ability to analyze
assignment problems and to apply course concepts to solve them was a major influence in the
learning failures of both the chemistry and the statistics courses.

Time management. In the statistics course, Amy’s initial learning failures were
influenced by poor time management practices. In the second attempt of the course, Amy was
able to make more time to go to labs, both required and optional. She also made more time to
work on the homework assignments. These improved time management skills led Amy to
resolve her learning failures in the statistics course. By contrast, Amy did not use her time wisely
in any of her three attempts of the chemistry course. She failed to put in the time needed to
complete the homework assignments and she showed up late to class. Amy managed her time
differently in the statistics course than in the chemistry course. This inconsistency in time
management practices between courses demonstrated how Amy’s motivation and engagement
with the courses varied. The same variability of time management practices not only existed
between the chemistry and statistics courses, but also between attempts of the same course.

Remediation. Amy was able to resolve her learning failures in the statistics course the
second time she took it because she was able to fill in the gaps in her understanding from the first
time she took the course. By contrast, Amy was unable to resolve her learning failures in the

chemistry course, even after three attempts. Amy was able to retain more of the concepts from
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the statistics course than from the chemistry course. Additionally, the remediation or resolution
of her learning failures in the statistics course led Amy to pursue training to be a TA for the
course. By contrast, the unresolved learning failures in the chemistry course led Amy to change
her major and avoid them in the future.

Social dependence. In both the chemistry and the statistics courses, Amy relied heavily
on her relationships with the instructor, the TA’s, and other students to learn course concepts, to
accomplish assignments, and to morally support her during her experiences. When these social
relationships were strong and supportive, Amy thrived. When they were absent, she struggled.
The strong social ties, coupled with the small and intimate class size the second time through
statistics enabled Amy to successfully resolve her learning failures in the course. The absence of
strong social ties in the chemistry course inhibited Amy from resolving her learning failures in
the course.

Vague goals. Amy’s lack of clear goals for her life greatly contributed to her learning
failures. When course concepts did not relate to her career goals or her previous experiences, she
struggled to understand them. Additionally, she struggled to relate well to instructors and
students in courses that she was not interested in, which made it difficult for her to learn the
concepts. Her poor performance led to her lack of confidence in her career goals, her learning
strategies, and in her own capacity to succeed as a student. However, once Amy clarified her
larger life goals she began to experience success by overcoming her learning failures and
revising her learning goals.

Jason — Cross-case Analysis
Jason’s learning failure experiences differed significantly between the chemistry course

and the ASL course. In the cross-analysis of these two cases, differences in how Jason
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reflectively described his learning failures were documented. The themes and insights related to
the two cases were also further examined and documented.

Differences in learning failure reflections. Three key differences stood out between
Jason’s learning failures in the chemistry and ASL courses. The first difference was in the
amount of detail provided for the learning failure experiences in each course. Jason provided a
significantly greater amount of detail about his learning failures in the chemistry course than in
the ASL course. The details of the ASL course focused primarily on the embarrassment Jason
felt at not learning ASL grammar and on the way his learning failures related to those of other
students in the course. By contrast, Jason’s reflection on the learning failures in his chemistry
course provided significant detail about course assignments, instructional strategies, exam
structures, etc.

The second difference was in the level of social detail included about the experience. In
his reflections on his learning failures in the ASL course, Jason shared significant details about
his social embarrassments, his socially oriented motives for taking the course, and the social
justifications he made regarding his learning failures in the course. By contrast, the details he
shared about his learning failures in the chemistry course were more conceptually oriented, with
the social factors playing a minor role.

The third difference was in the role that the final course grades related to the learning
failure experiences. Jason’s final grade in the chemistry course was a D+ while his final grade in
the ASL course was an A-. Jason was disappointed, but not surprised, by his low course grade
for chemistry. By contrast, Jason was disappointed that his high course grade in ASL did not
reflect his ability to communicate using ASL grammar rules. This demonstrated that final course

grades were not a consistent indicator for identifying Jason’s learning failures.
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Cross-case learning failure themes. The themes from Jason’s learning failure
experiences in chemistry and ASL were compared and contrasted to further document their
similarities and unique complexities. Through this analysis, additional themes were identified
and included. This section reports on the following cross-case themes: Learning Failure,
Conceptual Difficulty, Career Application, Effort Attribution, Social Anxiety, Homework, Poor
analysis, Self-awareness, Learning Strategies, Social Justification, Instructor Conflict, Past
Experience, Minimizing Failure, Failure Reactions, and Social Difficulties.

Learning failure. Jason’s learning goals for the chemistry course included earning a
passing grade in the course and understanding the course concepts. Jason took the chemistry
course because at the time it was part of his Exercise Science major. His career goal was to
become a PA/PT. The learning failures in the chemistry course led Jason to change his major to
Communications and to abandon his career goal of becoming a PA/PT. By contrast, his goals for
the ASL course were to learn ASL signs and grammar rules that would enable him to
communicate with a friend he made while serving a mission in Micronesia. The ASL course was
more for Jason’s personal enrichment than for his professional preparation. Jason’s learning
failures in the ASL course had little to no impact on his future learning goals. By failing to learn
ASL grammar, Jason rationalized that what he had learned in the course would be sufficient to
communicate what he wanted, albeit in a limited way. His failure to learn ASL grammar in the
course led Jason to re-define his initial learning goals so that he could justify his learning failures
in the course.

Conceptual difficulty. Jason struggled with course concepts in both the chemistry and
the ASL courses. However, the concepts in the chemistry course progressively built upon one

another. As Jason failed to learn the course concepts in the beginning of the course, his difficulty
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learning later course concepts was compounded. By contrast, the ASL concepts did not
progressively build on one another. Jason’s struggle in the ASL course was to understand how
the course concepts related to other concepts he was familiar with in English. In the chemistry
course, the concepts were foreign enough to his past experiences that he failed to develop a
framework for understanding the new concepts and definitions. With the ASL course, Jason’s
difficulty was due to his failure to fit ASL grammar and rules within his existing conceptual
framework for English. Additionally, in both the ASL and the chemistry courses, Jason
developed his understanding of course concepts by trial and error. In the chemistry course he
would guess at answers to homework assignments and exam questions. In ASL course he would
guess at signs and their orders when asked to do presentations in front of his classmates. The
limited or inconsistent nature of the feedback that Jason received in both the ASL and the
chemistry courses impaired his ability to learn the course concepts by trial and error.

Career application. While Jason’s learning failures in the chemistry course had a
significant impact on his career goals, his learning failures in the ASL course did not. This was
largely due to Jason’s respective motives for taking each course. In the chemistry course, Jason’s
expectations of what his future career activities would be significantly influenced his levels of
engagement, his ability to understand course concepts, and his future learning goals. By contrast,
Jason did not mention any career related interests related to ASL. The ASL course was taken
exclusively for personal enrichment, not for professional development. This major difference in
Jason’s motives for taking each course demonstrated that career preparation was not a primary
motive for his learning goals. Additionally, this difference in Jason’s motives demonstrated how

his motives significantly influenced how he failed in each course.
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Effort attribution. In the chemistry course, Jason attributed his learning failures to his
lack of effort to learn the course concepts and to put in the time necessary to prepare for exams.
By contrast, Jason did not mention a lack of effort in the ASL course. His explanation of his
learning failures in the ASL course was that they were due to poor or inconsistent feedback from
the instructor. While he made the effort to learn ASL course concepts and grammar rules, he did
not indicate that his effort in the class was anything but his best. This difference between the
attributions for his learning failures in the ASL and the chemistry courses demonstrated that
Jason perceived his failures to be due to inherently different reasons. Therefore, he believed that
the learning failures in each course were different enough that they would require different
strategies to resolve. In the chemistry course, Jason needed to put in more time and effort to
overcome his learning failures. In his ASL course, he would need a greater amount of feedback
from the instructor with more targeted suggestions for improving his communication skills.

Social anxiety. Jason’s struggles with social anxiety contributed to his learning failures
in both the chemistry and the ASL courses. In the chemistry course, Jason was afraid to ask any
question that was too basic or irrelevant. Jason’s social anxiety in the ASL course prevented him
from doing anything that could be considered a mistake in front of his instructor and classmates.
In both courses, Jason’s social anxiety limited his participation in the course and reduced his
opportunities to clarify questions about course concepts, receive formative feedback about his
understanding, and learn the material covered on exams. This common theme of social anxiety in
both the chemistry and the ASL courses demonstrated Jason’s motive to avoid social
embarrassment, even at the expense of his learning.

Homework. Jason specifically mentioned the influence that homework assignments had

on his learning failures in the chemistry course. By contrast, he did not mention anything about
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homework or assignments in the ASL course. In the chemistry course, Jason experienced
frustration with the homework assignments because it did not allow him to learn when getting
answers wrong. His expectation was that when his answers to homework problems were wrong,
there should be some way for him to identify why they were wrong. He did mention this lack of
formative feedback in the ASL course in relation to the lack of detailed and consistent feedback
received from the instructor.

Poor analysis. In both the chemistry and the ASL courses, Jason struggled to analyze his
learning failures. While there was significantly more detail about the poor analysis of his
learning failures in the chemistry course, Jason’s lack of reasoning for his learning failures in the
ASL course demonstrated that he struggled in both courses. He struggled to identify what it was
about course concepts that did not make sense to him. Jason’s attempts to metacognitively
evaluate his learning failures were vague and inconclusive. Due to the fact that Jason was not
able to analyze or evaluate his learning failures, he struggled to know what he needed help with
in the courses. This made it even more difficult for Jason to ask for help from instructors and
peers.

Self-awareness. Jason’s learning failures provide opportunities for self-discovery and
greater self-awareness. Due to his learning failures in the chemistry course, Jason learned that he
did not enjoy chemistry or math. Alternatively, his learning failures in the ASL course helped
him to realize that he was able to communicate most of what he wanted to communicate with the
skills he had developed in the course, despite the learning failures. This self-discovery process
demonstrated the pivotal nature of Jason’s learning failure experiences and their impact on his

future learning and career goals.
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Learning strategies. Jason specifically mentioned his poor learning strategies and their
contribution to his learning failures in the chemistry course. Although he did not mention
anything about his learning strategies in the ASL course, his failure to learn the ASL grammar
demonstrated that he lacked the necessary learning strategies for that course as well. In the
chemistry course, Jason’s learning strategies consisted of guessing on the homework and the
exams, trying to learn from his classmates’ mistakes, and hoping that would be able to memorize
concepts and definitions sufficient to pass course exams. Jason was not able to develop a good
pattern of study or to identify key learning strategies for either course.

Social justification. In both the chemistry and the ASL courses, Jason justified his
learning failures and his decision not to resolve them by referring to others in the courses that
had the same experience. In the chemistry course, Jason referred to the experience of another
classmate who felt lost throughout the entire course, ended up changing her major, and choosing
to avoid chemistry courses in the future. In the ASL course, Jason referred to the experience of
several classmates who struggled to learn the grammar rules for ASL and decided not to take
further ASL courses. Jason’s justifications for his learning failures in both the chemistry and
ASL courses demonstrated that he was only able to feel comfortable with his learning failures
and the decision to not resolve them if there were others around him that had the same
experience.

Instructor conflict. In the chemistry course, Jason explained how many opportunities
and invitations his instructor had made to the students in the course to learn the material and to
get the help they needed. By contrast, Jason felt that his instructor in the ASL course did not
provide the necessary opportunities or invitations to get the help he needed. He explained how

the inconsistent feedback from his instructor in the ASL course contributed to his learning
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failures in that course. This contrast between Jason’s interactions with his instructors
demonstrated that while these interactions influenced his learning failures they were not the sole
cause.

Past experience. Jason’s past experiences played different roles in his learning failures in
the chemistry and the ASL courses. In the chemistry courses, Jason drew heavily on his previous
experiences with math and science to try to understand the course concepts. Additionally, his
previous math anxiety played a role in the way he engaged in the course. Jason struggled with
the course concepts and had a hard time making sense of them in light of what he had
experienced in the past. With the ASL course, Jason’s previous experiences with his friend,
Kenny, from Micronesia served as motives and as a foundation for expectations about the course.
He expected to learn ASL grammar in the ASL course and when he failed to learn it, he felt
disappointed. This difference in the way Jason’s past experiences influenced his learning failures
in the chemistry and the ASL courses demonstrated the influence his past experiences had on
how he failed in the courses.

Minimizing failure. Jason minimized the impact his learning failures in the ASL course
would have on his future. He did the same thing in regards to his learning failures in the
chemistry course, but in a much more limited way. After his learning failure experiences in the
ASL course, Jason decided that his original goal of learning ASL grammar was not as important
as it had been because he would be able to communicate what he wanted to communicate with
his limited skills. The fact that the course was being taken for reasons of personal enrichment
and not for professional preparation made this fairly easy for Jason. However, his learning
failures in the chemistry course were preventing him from progressing in his major, which meant

that he would have to either pass the course or change his major. After making the choice to
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change his major, Jason decided that the learning failures in chemistry were not worth resolving
because the course was not part of his new major. Jason’s attempt to minimize the effects of his

learning failures on his future opportunities demonstrated his need to justify his learning failures
to himself and others.

Failure reactions. Jason had different learning goals for each course and as a result, his
reaction to his learning failures in each course was different. He was really frustrated with his
learning failures in the chemistry course, but satisfied with the mediocrity of his skills acquired
in the ASL course. Jason’s learning goals had different implications for his future personal and
professional activities, which influenced his different reactions to his learning failures. But
additionally, Jason’s difficulty evaluating his learning failures in the chemistry course beyond his
lack of effort frustrated him. He believed he had not applied himself as much as he could have
and so he felt regret about his learning failures in the course. By contrast, Jason believed he had
made the effort necessary to learn the course concepts in the ASL course and that his learning
failures were due more to poor feedback from the instructor. Due to the fact that his learning
failures seemed less in his control in the ASL course, Jason did not feel as much regret about
them.

Social difficulties. Most of Jason’s difficulty in his classes related to social anxiety about
getting the help he needed. In the chemistry course, he failed to get the help he needed because
he was embarrassed to ask his questions in front of his peers. He did not feel strong personal
connections to other students or the instructor, which would have helped him with his learning
failures. Additionally, he chose to focus on the failures of others to justify his own instead of
focusing on their successes to find ways to succeed. In the ASL course, Jason was able to form

social ties with the other students, but struggled to communicate effectively with the instructor to
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get the feedback he needed to succeed. Jason needed stronger social relationships with
instructors and students that would support him in working through his learning failures in the
course.
Amy-Jason Cross-case Analysis

The learning failure experiences of Amy and Jason were significantly different from one
another. Both of them took the same chemistry course, but the statistics and ASL courses were
exclusive to Amy and Jason respectively. In the cross-analysis of these four cases, key
differences in the way Amy and Jason reflectively described their experiences were documented.
The themes and insights related to the four cases were also further examined and documented.

Differences in learning failure reflections. Three key differences stood out between the
learning failure reflections of Amy and Jason. The first difference was in the way Amy and Jason
felt about their respective learning failures in the courses at the time of the interviews. Amy felt
shame and embarrassment about her learning failures experiences in the chemistry course. By
contrast, Jason felt frustration about his learning failure experiences in the chemistry course, not
shame or embarrassment. Both Amy and Jason switched majors to avoid having to take and pass
the chemistry course. However, this led Amy to feel the shame and embarrassment at not being
able to pass the course while Jason felt relieved at not having to take and pass the course for his
new major. Additionally, Amy felt a sense of success and accomplishment because she was able
to resolve her learning failures in her statistics course. By contrast, Jason was not able to resolve
his learning failures in either the chemistry or the ASL courses, so he did not experience these
same positive feelings. Jason sought to minimize the impact of his learning failures on his future
opportunities while Amy felt a sense of regret at not being able to work through her learning

failures in chemistry. These differences demonstrate how Amy and Jason had significantly
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different feelings about the learning failures in each of their courses, even in the same chemistry
course that they both took.

The second difference was in the amount of information they remembered about each of
their learning failure experiences. Both Amy and Jason remembered significantly more detail
about their learning failures in the chemistry course than they did about their learning failures in
the other courses. Their chemistry course learning failures included information about course
concepts, assignments, social dynamics, etc. By contrast, Amy’s reflection on her learning
failures in the statistics course focused mainly on the social dynamics of the course and how she
worked through the initial learning failure. Jason’s reflection on his learning failures in the ASL
course focused on his motives for taking the course and on the social implications of his learning
failures. These differences in level of detail demonstrated that the nature and severity of Jason
and Amy’s learning failure experiences influenced the degree of their reflection on those
experiences.

The third difference was in the emphasis each of them put on the role of the instructor,
the TA’s, and their peers. In both the chemistry and the statistics courses, Amy’s reflections
focused on the importance of her relationships with classmates, TA’s, and the instructor relative
to her learning failures. In the chemistry course, these relationships were weak, contributing to
her unresolvable learning failures. In the statistics course, these relationships were strong,
contributing to her ability to resolve her learning failures. By contrast, Jason’s reflections on his
learning failures in the chemistry and the ASL courses revealed a different social dynamic. In the
chemistry course, Jason’s relationships with his peers, the TA’s, and the instructor prevented him
from asking questions to get the help he needed to understand the course concepts. In the ASL

course, his relationships with peers allowed him to justify his learning failures, while his
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relationship with the instructor complicated his learning experience. These differences in the
influence of peers, TA’s, and instructors demonstrated how social dynamics influenced Amy and
Jason’s learning failures differently in each of their respective courses.

Cross-case learning failure themes. The themes from Amy and Jason’s learning failure
experiences were compared and contrasted to further document their similarities and unique
complexities. Through this analysis, additional themes were identified and included. This section
reports on the following cross-case themes: Learning Failure, Conceptual Frameworks and Hard
Concepts, Career Application, Effort Attribution, Social Anxiety, Instructional Strategies,
Analysis Problems, Instructor Conflict, Self-doubt, Self-discovery, Learning and Study
Strategies, Social Justification, Past Experience, Minimizing Failure, Time Management,
Remediation, Social Dynamics, Future Goals, and Unique Failures.

Learning failure. In the chemistry course, Amy and Jason both wanted to earn a high
grade in the course and understand the course concepts. Amy also had these same goals in the
statistics course. Alternatively, Jason’s goal in the ASL course was to learn to communicate with
his deaf friend from Micronesia. The learning failures of Amy and Jason in the chemistry and the
statistics courses resulted in low course grades and poor comprehension. By contrast, Jason’s
learning failures in the ASL course did not prevent him from earning a high course grade. These
differences in learning goals and course grades demonstrated how final course grades were not
necessarily a good indicator of whether or not Amy and Jason accomplished their learning goals.

Both Amy and Jason decided to change their major because of their learning failures in
the chemistry course. By contrast, Amy’s learning failures in the statistics course and Jason’s
learning failures in the ASL course led them both to different future outcomes. Amy was able to

resolve her learning failures in the statistics course, which led her to pursue training as a TA for
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the course. Jason did learn ASL grammar in the course as he had intended to, but then decided he
did not need to resolve his learning failures in the course because what he had learned would be
sufficient for his future purposes. This difference in what Amy and Jason chose to do about their
learning failures demonstrated how unique the learning failures were in each of their courses.
Conceptual frameworks and hard concepts. Amy and Jason both struggled in their
courses with hard concepts and generally lacked conceptual frameworks that would help them
understand how the concepts related to one another. In the chemistry course, both Amy and
Jason attempted to use their past experiences with math and science courses to develop a
conceptual framework. Both Amy and Jason were unsuccessful in these attempts, which led to
difficulties understanding the course concepts. In the statistics course, Amy tried unsuccessfully
to use additional sources of information like Wikipedia to develop a conceptual framework. In
the ASL course, Jason tried unsuccessfully to fit the ASL concepts he was learning into his
conceptual framework of the English language. Additionally, Jason guessed at signs and
grammar usage in the ASL course, which did not help him learn the course concepts. The futile
attempts made by Amy and Jason to develop conceptual frameworks for their course concepts
demonstrated how a lack of conceptual frameworks contributed to their learning failures.
Career application. Jason’s learning failures in the chemistry course were significantly
influenced by his concept of his future career activities. By contrast, Amy’s learning failure
experiences in the chemistry and the statistics courses were not explicitly related to her concept
of her future career activities. Amy took the chemistry and the statistics courses because they
were part of her major at the time, but she did not mention any relationship between these
courses and her future professional activities. This difference in influence of future career

activities on learning failure experiences demonstrated the different motives Amy and Jason had
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for taking their respective courses. Additionally it demonstrated the degree to which the
individual course designs focused on preparing Amy and Jason for their future career activities.

Effort attribution. Both Amy and Jason believed that a lack of effort led to their
learning failures in the chemistry course. By contrast, neither Amy nor Jason attributed their
success or failures in the statistics or the ASL courses to personal effort. Amy attributed her
success in resolving her learning failures in the statistics course to the help she received from
classmates and TA’s. Likewise, Jason attributed his learning failures in the ASL course to a lack
of helpful feedback from the instructor. This difference in attributions for their learning failures
demonstrated how Amy and Jason’s attributions were course-specific. Additionally, it
demonstrated how the different levels of support Amy and Jason received from their peers, TA’s,
and instructors influenced their attributions for their learning failures.

Social anxiety. Both Amy and Jason experienced social anxiety in their courses, which
contributed to their learning failures. However, the reasons for Amy and Jason’s social anxiety
were different. In the Chemistry course, Amy felt socially anxious because she would show up
late to class and did not want to make the instructor go back and explain concepts she would
have learned had she been on time. She also felt inferior to other students because she perceived
that she was the only one that did not understand the course concepts. Jason’s social anxiety
came from the desire to avoid social embarrassment by asking basic or irrelevant questions. In
both cases, Amy and Jason failed to understand the course concepts in the chemistry course and
the social anxiety they felt kept them from getting the help they needed to understand the
concepts. In the ASL course, Jason felt embarrassed when he made mistakes in front of the
course. He wanted to be perceived as competent in ASL by his classmates and the instructor.

Amy did not feel any social anxiety the second time she took the statistics course because the
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class size was small and she had a better experience with the TA’s. These experiences with
social anxiety demonstrated how Amy and Jason struggled to get the help they needed to
understand course concepts when they did not feel comfortable making mistakes in front of their
peers, TA’s, and instructors.

Instructional strategy. Amy was the only one that mentioned a specific instructional
strategy in her learning failure reflections. The positive instructional strategy in the chemistry
course was an isolated experience with no other reports from her about other instructional
strategies, good or bad. The instructional strategy related to something that was familiar to Amy
— balloons. Jason mentioned his frustration in trying to make sense of the delivered instruction
in the chemistry course, but he did not mention any specific strategy that the instructor used.
Neither Amy nor Jason mentioned specific instructional strategies that were used by the
instructor in the statistics or the ASL courses. The lack of detail about instructional strategies in
the learning failure reflections from Amy and Jason demonstrated that Amy and Jason were not
benefited by those instructional strategies that were employed in their courses. The ineffective
instructional strategies contributed to Amy and Jason’s learning failures.

Analysis problems. Both Amy and Jason had difficulty analyzing their learning failures
in the courses. In statistics, Amy struggled to analyze problems and correctly apply statistical
formulas. Jason struggled to analyze problems in the chemistry course and to identify why he
would get wrong answers to the problems. He also struggled to analyze proper grammar usage in
the ASL course. In addition to the analysis of assignment problems, both Amy and Jason
struggled to metacognitively evaluate their learning failures. They both struggled to identify
what it was that they did not understand about the course concepts. This lack of evaluation,

together with their difficulty analyzing problems demonstrated how Amy and Jason’s failure to
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analyze their experiences significantly contributed to their learning failures in the courses.
Furthermore, Amy’s ability to resolve her learning failures in the statistics course was due to the
assistance from course TA’s who helped her to analyze and address her previous learning
failures. Without the help from the course TA’s, Amy could not have resolved her learning
failures. This further demonstrated the importance of evaluation capacity in Amy and Jason
being able to resolve their learning failures.

Instructor conflict. Jason is the only one that mentioned an instructor conflict as part of
his reflections on his learning failures. In the ASL course, Jason struggled to get the feedback he
needed from the instructor to overcome his learning failures in the course. By contrast, Jason
explained how many opportunities the instructor in the chemistry course provided to students to
get extra help and feedback on course concepts and exam problems. Amy did not mention
anything about her chemistry instructor except that he was known to be a difficult professor. In
the statistics course, Amy also failed to mention details about the instructor. This difference in
detail about instructor interaction demonstrated that interactions with the instructor were not
always a contributing influence in Amy and Jason’s learning failures.

Self-doubt and confidence issues. Only Amy mentioned significant feelings of self-
doubt related to her learning failures. By contrast, Jason did not specifically mention having
feelings of self-doubt or a lack of confidence in his reflections on his learning failures. Amy
began the chemistry course with feelings of being underprepared and under qualified. These
feelings grew worse as she performed poorly on the course exams. Jason performed poorly on
the exams in the chemistry course as well, but he attributed the failures to poor preparation and
lack of effort rather than lack of ability. Amy likewise attributed her learning failures in the

chemistry course to a lack of ability, but she also struggled with feelings that she lacked the
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ability to succeed in the course. In the statistics course, Amy initially believed that the concepts
were too difficult for her to learn. This led her to a lack of confidence in her ability to succeed in
the course. This difference in feelings of self-doubt and lack of confidence between Amy and
Jason demonstrated that the feelings might not always be a result of learning failure experiences.
These feelings may be the result of past experiences and course expectations.

Self-discovery. The learning failure experiences of both Amy and Jason led them to
understand more about themselves, their preferences, and their abilities. Both Amy and Jason
changed their majors as a result of their learning failures in the chemistry course. They both
realized that they were not willing to put in the time and work to resolve those learning failures
and decided to leave them unresolved. By contrast, in the statistics course, Amy realized that she
was able to resolve her learning failures. She discovered that her previous doubts about her
ability to succeed in the course were wrong and that she was capable of understanding statistical
concepts. Jason had a different discovery in the ASL course related to the skills he developed in
the course. He discovered that he was more capable of communication with the limited skills he
developed in the course than he had previously believed. This led Jason to revise his learning
goal of learning ASL grammar and to justify not resolving his learning failure. These self-
discoveries made by Amy and Jason demonstrated the potential that their learning failure
experiences had to help them learn more about themselves.

Learning and study strategies. Both and Amy and Jason mentioned poor learning
strategies in their reflections on their learning failures. Amy was consistently late to the
chemistry course, which meant that she missed out on key explanation of course concepts. Then
she would feel embarrassed about asking questions and making the instructor explain things

again. Jason explained how he limited his participation in the chemistry class because he did not
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want to do something wrong that would embarrass him in front of his classmates. He also spent a
lot of time guessing on the homework problems and the exams in the course. This guessing
strategy and his unwillingness to ask questions in class impaired Jason’s ability to understand the
course concepts. By contrast, Amy was successful in the statistics course because she was able to
improve upon the note-taking strategies she had begun the first time she took the course. She
paid more attention, drew diagrams, and was able to use the notes when she began her training as
a TA for the course. These different reflections about learning strategies demonstrated that
neither Amy nor Jason were consistent in their approaches to learning in their courses.
Additionally it demonstrated that when study strategies were improved it enabled Amy to resolve
her learning failures.

Social justification. Jason referred to the learning failures of others in the chemistry and
the ASL courses to justify his learning failures and his decision not to resolve them. By contrast,
Amy never tried to justify her learning failure experiences based on the learning failures of
others. In both the chemistry and ASL courses, Jason identified others who were struggling with
course concepts or who chose not to resolve their learning failures as a way to justify his own
learning failures. He noted the similarities and the differences between his experiences and the
experiences of his classmates and then used the comparison to rationalize that he did not need to
resolve his learning failures. Rather than focus on the learning failures of others, Amy focused
exclusively on her own learning failures in an attempt to understand and evaluate them. In the
statistics course, she was able with the help of the TA’s to successfully evaluate and resolve her
learning failures. In the chemistry course, she was not able to evaluate her learning failures

sufficiently to resolve them. This difference in social justification practices between Amy and
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Jason demonstrated that justification of learning failures based on the experience of others
impeded the resolution of the learning failures.

Past experience. Amy and Jason both had past experiences that contributed to their
learning failures. Amy struggled in the chemistry course because she believed her failure to take
a high school chemistry course significantly impaired her preparation for the college chemistry
course. This affected her confidence in her ability to succeed in the course, which was reinforced
by poor performance on the tests. Similarly, Jason had experienced difficulty in the chemistry
course because he would try to relate course concepts to experiences and understanding of math
and science concepts from his past. He was unsuccessful in his attempts and struggled to make
sense of the course concepts in any meaningful way. In the statistics course, Amy was able to
retain some of the concepts from the first time she took the course and fill in the gaps the second
time she took the course. Her past experiences in the course the first time prepared her to succeed
when she took the course the second time. By contrast, Jason’s decision to take the ASL course
was motivated by past experiences he had with a deaf friend he made while serving a mission in
Micronesia. These past experiences provided Jason with motivation and expectations for the
ASL course, which influenced his learning failures in the course. These different influences of
past experience on the learning failures of Jason and Amy demonstrated how differently and
contextually past experiences influenced their learning failures.

Minimizing failure. Jason minimized the meaning and importance of his learning
failures in both the chemistry and the ASL courses. Amy did not attempt to minimize her
learning failures. Jason decided that resolving his learning failures in the chemistry course would
be unnecessary because it would no longer be required in his new major. He minimized the need

to resolve the learning failures in the chemistry course because they no longer impeded his
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professional development and career preparation. In the ASL course, Jason failed to learn ASL
grammar, but minimized the learning failure by rationalizing that what he had learned would be
sufficient for him to communicate in basic, limited ways. He minimized the need to resolve these
learning failures because they did not clearly impede any of his personal future goals. He decided
instead to revise his initial learning goal to fit the results of his learning failures in the course. By
contrast, Amy did not try to minimize or rationalize her learning failures in the statistics or the
chemistry course. In the statistics course, Amy was assisted by the TA’s to resolve her learning
failures. However, in the chemistry course, Amy was unable to find a way to resolve her learning
failures. As a result, at the time of the interviews for this study, Amy continued to feel a sense of
shame and embarrassment at not being able to resolve her learning failures in the course. This
difference in strategies to minimize the meaning and importance of their learning failures
demonstrated the different way that Amy and Jason chose to deal with the disappointment of
their learning failures. Additionally, it demonstrated how minimizing the meaning and
importance of learning failures may prevent them from being resolved.

Time management. Both Amy and Jason struggled with time management in their
courses. In Amy’s second attempt of the statistics course, she was able to make more time to go
to labs, both required and optional. She also made more time to work on the homework
assignments. By contrast, she was late to the chemistry course and often procrastinated doing the
assignments for the course. Jason also struggled with the assignments in the chemistry course
and would procrastinate completing them. He also struggled to make time to study and learn the
course concepts because he was busy with other courses at the same time. He further explained
that he took the final exam for the chemistry course without studying because he had run out of

time. This difference in time Amy and Jason’s time management practices demonstrated the
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difficulty they both had in balancing the learning demands for their multiple courses. It also
demonstrated how their lack of consistent time management skills significantly contributed to
their learning failures.

Remediation. Only Amy shared an experience resolving the learning failures from her
courses. In the second time she took the statistics course, Amy was able to get into a smaller
class, with supportive TA’s, using better note-taking strategies to resolve her learning failures
from her first time. Being able to resolve her learning failures in the course led Amy to pursue
training to be a TA for the course. She also began to enjoy learning about statistics. By contrast,
both Amy and Jason felt an aversion toward their unresolved learning failures in the chemistry
course. They both changed majors to avoid the need to resolve their learning failures. Jason also
decided not to resolve his learning failures in the ASL course. These effects of remediation on
Amy demonstrated the potential that resolving learning failures has to change attitudes about
course concepts and about personal capacity to accomplish future learning goals.

Social dynamics. Amy relied heavily on her relationships with other students to learn
course concepts, to accomplish assignments, and to morally support her during her experiences.
By contrast, Jason’s social ties to classmates and his instructors did not support him in
accomplishing his learning goals. Amy’s strong social ties to TA’s and classmates in the
statistics course were a critical part of her getting the help she needed to resolve her learning
failures from the first time she took the course. Additionally, Amy explained that these social ties
to classmates, TA’s, and the instructor were lacking in the chemistry course and that she did not
feel supported. While Jason experienced the same social disconnect in the chemistry course that
Amy experienced, he did not mention that it influenced his learning failures in the course. By

contrast, Jason’s social relationships in both the chemistry and the ASL courses led him to avoid
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embarrassment and to limit his participation. These differences in the role of social relationships
demonstrated that the nature of the relationships influenced Amy and Jason’s learning failures as
well as the remediation of those learning failures.

Future goals. Both Amy and Jason struggled to establish clear goals for their education
and future careers. In the chemistry course, when course concepts did not relate to her career
goals or her previous experiences, Amy struggled to understand them. Jason also struggled to see
the application of course concepts in the chemistry course. Their learning failures in the
chemistry course led both Amy and Jason to redefine their future education and career goals by
changing their major. In the statistics course, Amy resolved her learning failures and trained to
be a TA for the course. After changing her major, she lamented that she was not able to become
a TA for the course because that had been one of the clearer goals she had for herself. Jason’s
learning failures in the ASL course led him to redefine his learning goals as well as his future
personal goals. These clarifications to his future goals allowed him to clearly decide whether or
not he would resolve his learning failures in the chemistry and the ASL courses. These
experiences with future goals demonstrated that Amy and Jason’s learning failures were
influenced by their future goals. Additionally, it demonstrated the influence their learning failure
experiences had on the clarification and revision of their future goals.

Unique failures. Each learning failure experience that Amy and Jason shared had unique
elements that made the generalization of trends across the experiences difficult. This was true in
comparisons between both students, but also in comparisons across their individual experiences.
Neither student failed the same way or for the same reasons in multiple courses. While there
were a few common elements across the learning failures such as social dynamics, course

structure, and relevance to future activities, there was an even greater range of interesting
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differences. For example, Amy worked hard to overcome her learning failures in the statistics
course to the point that she was able to teach the concepts to others. However, in the chemistry
course, she failed to understand the concepts sufficient to earn a passing grade. Jason wanted to
learn ASL to communicate with a friend from Micronesia, but only succeeded in learning a
limited number of words without the grammar rules, even though he earned a high grade in the
course. He failed to understand the course concepts in the chemistry course and also failed to
earn a passing grade in the course. These inconsistencies across the experiences demonstrated the
unique and contextual nature of both Amy and Jason’s learning failure experiences.
Summary

This purpose of this study was to generate a deeper understanding of college student
learning failures from the perspective of the student. This study revealed significant insights
about how college students reflectively describe their learning failures. Four cases were
generated from interviews with two college students, which cases were then analyzed for
important themes. This study analyzed and explored 78 themes across the four cases. Table 1
contains a list of these themes and their respective cases/analyses. The results of this study built
upon existing themes from the literature, namely fear of failure and causal attributions for failure.
From the analyses conducted, it is clear that learning failure experiences are rich and complex.
Their themes are often difficult to generalize because of their personal and contextual nature.
Key assertions about college student learning failures that have emerged from the results of this
study will be discussed in detail in the next section. Additionally, the implications for research

and practice resulting from this study will also be discussed.
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Discussion

The purpose of this study was to explore the following two research questions:

1. How does a college student reflectively describe and explain his/her learning failures?

2. What are the important themes of learning failure experiences from a college

student’s perspective?

The findings developed and reported in the previous section have significantly expanded
on existing findings from the academic literature. The findings in this report about college
students’ reflections on their learning failures were not present before this study was conducted.
In addition, 78 themes related to learning failures experiences were reported, expanding on the
original two that were present in the academic literature prior to this study. This section of the
report first includes a discussion of the findings and assertions that emerged from this study.
Second, it contains implications for future research and practice. Lastly, it contains an analysis of
the study and its limitations.

Discussion of Findings and Assertions

This section of the report discusses the findings and assertions about learning failure
experiences as they relate to the existing academic literature. The discussion will focus on the
following six categories of assertions: Recognizing Learning Failures, Evaluating Learning
Failures, Attributions for Learning Failures, Self-Discovery Through Learning Failure, Past
Experience and Future Expectations, and Social Influence.

Recognizing learning failures. The first key feature of college student learning failures
that emerged in this study was the way that Amy and Jason recognized their learning failures.
Diener and Dweck (1978) point out that learning failures may be difficult for researchers to

identify, but the results of this study have shown that this is also true for the students themselves.
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The way that Amy and Jason recognized their learning failures varied from course to course.
Sometimes it came when they received their final grade in the course. At other times, it came
after getting a test back. Still, at other times it was when they asked an awkward question or
failed to perform up to par in front of their classmates. With the chemistry course, Amy expected
to pass the course without having to retake it. Failing the course three times led her to recogniz