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Abstract: This study examines the perceptions of first-year, mathematics graduate teaching assistants
(G'TAs) participating in a six-week summer conrse designed to deepen their knowledge of collegiate
mathematics teaching practices before being assigned to instruct undergraduate students in the
subsequent fall semester. Through hybrid deductive-inductive thematic analysis, GT.As™ written
reflections were analyzed and matched against changes in their self-efficacy assessed along two conceptnal
dimensions: self-improvement and stimulation of student learning. Results suggest that GTAs’
conceptualization of teaching practice informs changes in self-efficacy along both conceptual dimensions,
with efficacy in self-improvement changing more than that of their ability to stimulate student learning.
Therefore, the strength of the efficacy changes may be moderated by features of the professional
development conrse. We excplore defining features of the professional development conrse employed in
this study, describing implications for the education and development of novice collegiate mathematics
instructors, and the potential to optinize change along both conceptual dimensions of self-efficacy.
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Improving the quality of teaching instruction in higher education begins with the preparation of
graduate teaching assistants (GTAs). This is especially critical in the common situation where GTAs
have responsibility for teaching many of the lower-division undergraduate mathematics courses
(Deshler et al., 2015; Speer et al., 2005). Such preparation provides first-time teaching experience for
GTAs and may in fact be the only formal pedagogical training that they receive throughout their
careers (Luft et al., 2004; Tanner & Allen, 2006). Adoption of effective pedagogical practices during
this early induction phase of GTAs is thus critical support in the development of teaching effectiveness
of future faculty (Gilmore et al., 2014). There is considerable evidence of a substantial relationship
between teaching effectiveness and self-efficacy (Klassen & Tze, 2014; Rockoff et al., 2011), and that
this relationship is a reciprocal one (Holzberger et al. 2013). Moreover, despite the pressing need for
effective induction of GTAs, we know little about the way in which development opportunities
contribute to their teaching effectiveness (Gilmore et al., 2014). Consequently, just how these
opportunities influence the self-efficacy of GTAs is unclear. Given the likely reciprocity between
teaching effectiveness and self-efficacy (Holzberger et al. 2013), examining the factors which
contribute to GTASs’ self-efficacy is a wide-reaching research and policy priority, impacting the
induction and development of GTAs in the near-term, and the teaching effectiveness of faculty in the
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longer term (Klassen & Tze, 2008). The current study examines the perceptions of GT'As participating
in a summer course designed to deepen their knowledge of collegiate mathematics teaching practices
before being assigned to instruct undergraduate students the subsequent fall semester. Specifically, we
employ reflective writing to explore how GTAs’ summer course micro-teaching experiences influence
belief in their ability to meet the instructional challenges ahead.

Research on the impact of GTAs’ professional development opportunities is vital during this
time of increased attention to the quality of undergraduate mathematics instruction. This attention
stems from the recent trend that places graduate teaching assistants in the position of primary
instructors (Weidert et al., 2012). As such, GTAs are expected to be experts in the field and possess
the pedagogical skills of a fully-fledged instructor. Yet in many instances, GT'As lack pedagogical
training, highlighting an important area for professional development considering GTAs’ teaching
effectiveness. One factor contributing to teacher effectiveness is self-efficacy (Woolfolk &
Shaughnessy, 2004). Self-efficacy, or the degree to which people estimate their capacity to execute
behaviors necessary to produce certain outcomes, has long been hypothesized to be a strong
meditating factor in teacher effectiveness. According to Denham and Michael’s conceptual model, a
heightened sense of self-efficacy should affect teachers’ perceived and actual abilities to teach more
effectively (Denham & Michael, 1981). Greater efficacy leads to an enhanced self-belief and better
visualization of success scenarios, factors which are equally important as the actual possession of these
skills, and which lead in turn to better performance and greater efficacy (Bandura, 1993). Whereas
earlier work focused on the impact of teachers’ self-efficacy beliefs on instructional behavior or
student outcomes (Caprara et al., 2006), more recent work treats teachers’ self-efficacy as an outcome
of their educational processes (DeChenne et al., 2017; Yoo, 2016). In this study, we applied Bandura’s
social cognitive theory to explore factors underlying the development of teaching efficacy in GTAs
(Bandura, 1988; Komarraju, 2008).

Theoretical Background

According to Bandura’s social cognitive theory, self-efficacy beliefs rest on four sources: mastery
experience, vicarions experience, verbal persuasion, and physiological feedback (Bandura, 1988; Holzberger et al.,
2013). Mastery experience involves teaching events that allow for both failures and opportunities to
overcome them; vicarious experience provides opportunities to observe the performance of peers
with whom one can identify; verbal persuasion arises from the social circle of family and friends that
surround a person; and physiological feedback derives from the anxiety of undertaking a challenging
task and the relief of overcoming it (Komarraju, 2008). Prior research on the impact of induction
phases on GTAs’ teaching self-efficacy has generated mixed results. These range from evidence
showing high impact of professional development on GTASs’ teaching efficacy (Burton et al., 2005;
Komarraju, 2008; Meyers et al., 2007; Young & Bippus 2008), to no impact at all (Prieto & Altmaier,
1994; Tollerud, 1991). At the same time, research on instructional quality clearly demonstrates that
teachers draw inferences from their instructional quality and modify their efficacy beliefs accordingly
(Brouwers & Tomic, 2000; Caprara et al., 2006; Holzberger et al., 2013). We propose that the
contradictory results regarding the impact of the induction phase on GTAs’ self-efficacy is attributable
to shortfalls in the expetience and feedback opportunities which shape GTAs' emerging self-efficacy
beliefs. Clarifying the inputs to this construct will do much to reconcile variation in research outcomes.

Inputs to self-efficacy beliefs lead to functional outcomes that are captured within the affective,
cognitive, motivational and selection domains' (Bandura, 1993): that is, feelings of confidence (if self-

Y Domains represent categories of functioning that facilitate dynamic interchange between humans and environment in
shaping self-efficacy.
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efficacy is high) or insecurity (if self-efficacy is low) are related to the affective domain. An individual’s
self-evaluation of their ability to set goals and be successful are self-efficacy beliefs within the cognitive
domain; motivational, relating to an individual’s persistence in achieving goals; and selection, where an
individual chooses to actively pursue or avoid situations based on their perceived likelihood of success
or failure (Bandura, 1993). Thus, inquiry into GTAs’ reflections of their summer teaching
opportunities in these domains of human functioning provides insight into the mechanism that shapes
self-beliefs.

Identifying ways in which GTAs develop along these four domains (accessible via their
reflections) provides insight into the informational sources that shape their self-efficacy (accessible via
self-efficacy surveys) (Shehni et al., 2009). To minimize the self-perception bias associated with
instructional self-rating available through self-reported efficacy data (Appendix 3) (Podsakoff et al.,
2003), GTAs reflect in response to questions that interrogate their experiences after participating in
an iterative teaching presentation process (Appendix 1 and 2). Drawing on multiple data sources in
investigating the relationship between GTASs’ efficacy and conceptions of teaching approaches
triangulates data sources and controls for possible method bias.

Four domains of human functioning were used to analyze GTAs’ written reflections on
microteaching experiences. To relate reflection analysis to self-reported efficacy data, the former was
matched against two dimensions of a self-efficacy survey instrument. These two dimensions represent
theoretical concepts employed to arrange items in the self-efficacy instrument into two subscales,
Instructional and Learning. Instructional Subscale items measure skills needed to prepare and teach a class
whereas Learning Subscale items evaluate skills needed to stimulate student learning, Appendix 3,
(DeChenne et al., 2012). Since teaching opportunities provide experiences that contribute to GTASs’
self-efficacy, we examined the extent to which domains of functioning identified in GTAS’ reflections
match changes in self-efficacy ratings in both Instructional and Learning dimensions. In general, we
hypothesized that the context-specificity of the teaching experience would direct GT'As’ attention to
dimensions in which they may be deficient [32]. To explore how GTAs draw inferences from their
iterative micro-teaching experiences to modify their self-efficacy beliefs, we posed the following three
questions:

1. What is the nature of GTAs’ affective, cognitive, motivational, and selection domains as
expressed in their first and the second reflections?

2. How are emerging sub-codes (sub-themes) within affective, cognitive, motivational, and
selection domains correlated with one another?

3. How do emerging sub-codes explain positive or negative changes in GTAs’ self-efficacy from
pre- to post-assessment?

Given that GTAs are critical agents who teach large numbers of undergraduate students,
particularly incoming freshmen (Deshler et al., 2015; Speer et al., 2005), results from this research can
inform the design of future exemplary programs that will have a lasting influence on GTAs’ self-
efficacy construct and instructional expertise.
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Methods
Participants and Contexts

The 15 participants were pursuing masters (12) and PhD (3) degrees in mathematics and statistics, and
all were enrolled in a six-week professional development micro-teaching project required of all
mathematics GTAs in their first year of teaching at a midwestern, rural, public institution. After this
summer course, each would be assigned as an instructor of record to teach one of the following
courses: College Algebra, Introductory Statistics, Quantitative Reasoning, Precalculus, or Calculus 1.
GTAs varied slightly in their prior exposure to teaching opportunities. Eight out of 15 GTAs had
some (formal or informal) experience as tutors and one of these experienced tutors had prior
experience teaching secondary mathematics before enrolling in the Master of Arts program.

Data Sources and Data Collection

The data comprised two written reflections on micro-teaching experiences and two self-efficacy survey
responses. Reflection responses were submitted approximately 48 hours after completing the micro-
teaching exercises, by the end of weeks 3 (Reflection 1) and week 4 (Reflection 2). This study
implemented an iterative lesson study cycle with novice® GTAs. First, GTAs working in small groups
prepared a 50-minute lesson plan centered around measurable learning objectives. Then, each GTA
partook in a micro-teaching’ experience presenting a 10-minute portion of their lesson to an audience
that was role-played by other graduate students and faculty. Following the first micro-teaching
iteration®, the audience members provided GTAs with written feedback and GTAs watched a video
recording of their teaching. Immediately afterwards, GTAs wrote a reflection about how, and why,
they believed they achieved their goals and what changes they would make (see Appendix 1 for specific
reflection questions). In the professional development course, GT'As then learned about a variety of
student-centered, formative assessment techniques, of which they were required to incorporate at least
one into a revised version of their lesson plan. During the revision-phase of the lesson study cycle,
GTAs worked in small groups to address changes in response to micro-teaching 1 and selected
formative assessment techniques aligned with the lesson goals they intended to attempt. Following
the revision, each GTA taught a 15-minute portion of their lesson to a similar audience, in a second
micro-teaching iteration. Likewise, they received feedback from audience members, this time including
additional commentary on formative assessment strategies. Following this second iteration, each GTA
again viewed the video recording and reflected on how, and why, they believed they had achieved their
goals, if they thought they effectively addressed major comments from iteration one, and what they
had learned from the course project overall (see Appendix 2 for specific reflection questions).

2 In this paper, we refer to novice GTAs as those who have taught for two semesters or fewer at this institution.

3 This stage is one of two micro-teaching components in the course project. It contrasts with traditional Lesson Study,
wherein one group member teaches the entire lesson to a real group of students while the rest of the group observed
and studied the lesson implementation. Instead, the audience was comptised of graduate students and faculty members.
Due to time constraints and scheduling logistics, here GTAs did not teach their entire lesson but every group member
got to experience teaching a predetermined, self-selected portion of the lesson, helping each novice personally consider
ways to improve.

4 This slightly expanded time relative to the first iteration was to allow time to attempt one or more formative
assessment techniques. Although not required to teach the exact same part of their lesson plan in this second iteration,
many GTAs chose to teach a similar portion.
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Data collection was complemented by self-efficacy surveys that were administered at the
beginning and end of the summer program. GTAs submitted their responses to the self-efficacy survey
as part of a Qualtrics “beginning-of-semester” survey due by the end of the first-class meeting (the
pre-survey), and an “end-of-semester” survey, due by the end of the sixth week of class (the post-
survey). To measure self-efficacy, we adopted a survey developed by DeChenne et al. (2012), based
on the Graduate Teaching Assistant-Teaching Self-Efficacy Scale. The survey (Appendix 3) consisted
of 18 items in two scales (1=not confident at all, 6=completely confident): Instructional- and Learning
Subscales, comprising 7 and 11 items, respectively. The instructional subscale measures self-efficacy
related to the concrete skills necessary to prepare and teach a class, while the learning subscale
measures skills needed to overcome challenges and support student learning in the complex learning
environment of an actual classroom (DeChenne et al., 2012). In the following section, we provide the
coding scheme used for data analysis in more detail, before describing how data were analyzed.

Operationalization of Codes: The Coding Scheme for GTAs’ Reflections

Qualitative analysis of reflections was a two-step process incorporating a deductive approach (Miles
& Huberman, 1994) with an a priori template of broad codes based on four domains of functioning
(Bandura, 1993; Komarraju, 2008), and an inductive data-driven coding approach (Glaser, 1992). To
deductively examine GTAs’ reflections, we drew upon Bandura’s four levels of human functioning:
cognitive (individuals believe that they can set achievable goals and succeed), affective (feeling
confident if self-efficacy is high or depressed if low), motivational (being able to persist in reaching a
goal), and selection (choosing situations in which individuals can succeed). This deductive broad-level
coding of GTASs’ reflections on micro-teaching experiences allowed us to organize narratives and
subsequently inductively code for emerging sub-codes. We entered these reflections as project
documents into the N-Vivo computerized data management program. With the broad codes entered
as nodes (i.e., affective, cognitive, motivational, and selection), one author coded the data by selecting
segments of text representative of the broad code (Table 1). A single sentence or a group of sentences
connected thematically were treated as a unit of analysis while coding for broad codes.

This initial analytical step revealed potential sub-themes for which we developed a set of sub-
codes within each broad code, marking the inductive coding. These sub-codes were entered as child-
nodes in N-Vivo and used to match the sub-codes with the appropriate segments of text. To establish
inter-rater reliability, the first and the second authors coded broad- and sub-codes for six randomly
selected reflections representing 20% of the 30 reflections. Inter-rater concordance was 83% and 75%
at the level of broad and sub-codes, respectively.

Journal of the Scholarship of Teaching and Learning, Vol. 23, No. 2, June 2023.

josotlindiana.edu
61



Ghalichi, Cervello Rogers, and Van Staaden

Table 1. Broad Codes (Bandura, 1993; Komarraju, 2008) and Emerging Sub-codes as Part of the Coding Scheme

Broad Codes/ Sub-codes Descriptions sub-codes Reflection statements representing emerging sub-codes (Pseudonym, Reflection No.)

Domains

Affective: GTAs”  Positive Statements associated with positive feelings or self-  “Overall, I thought I did a pretty decent job. [...] I thought I did an acceptable job keeping the
feclings & self- assessment of teaching experiences presentation personable and engaging” (Todd, Reflection 1)

perception (expression of  Negative Statements associated with negative feelings or self-  “For me, things went very poorly. I became nervous of presenting for my own grade and flunked my
self-confidence if self- assessment of teaching experiences entire presentation” (Tate, Reflection 1)

efficacy is high and lack  Neytral Statements that are not positive but too constructive to  “I absolutely despise watching and listening to myself on camera. . . . Nevertheless, I was able to power
of confidence when self- be called negative through and write a few notes on my performance.” (Todd, Reflection 1)

efficacy is low)

Cognitive: ~ Statements ~ Teaching Statements reflecting on past pedagogical choices and ~ “The last suggestion that I wanted to include in my lesson was to have a better starting example. As
reflecting GTAs  practice commitment to structuring future lessons multiple professors pointed out, the examples done in class need to be well thought out. They need to
understanding of help students understand the concept but need to have the right level of difficulty. I integrated this into
content, evaluating my lesson by having my first example be with a quadratic function. That way the problem was not too
personal capability to use difficult for the students to do, but it was also not too easy.” (Carter, Reflection 2)

specific teaching ~ Content Statements promoting understanding or evaluating the  “I made some small adjustments to my PowerPoint and provided an example of ‘univariate and bivariate

practices, or unpacking
specific goals from the
lesson.

Short-term goal

Long-term goal/

mathematics and statistics content

Statements communicating, evaluating, unpacking, or
refining the lesson-specific goal(s)

Statements  including  reflections,  evaluations,

data’ with heart rate and hours of exercise at the start of the lesson, which seemed to help grasp the
attention of the audience members.” (Todd Reflection 2)

“In iteration 1, I and my group member both tried to work on different problems of hypothesis testing,
which we both were not able to complete it. Thus, we decided to work on the same problem in the
second iteration. We divided the problem into two sections, where my group member did the first, and
I covered the second section.” (Nell, Reflection 2)

“Primarily, the conceptual and connection to the curriculum was lacking and not present in the lesson.

metacognitive descriptions, or refinements of the GTA’s pedagogical- ~ For example, when I explain solving probability as being ‘numerator over denominator’ this does not
or curricular perspectives (i.e., connectivity between  remotely capture the definition or importance of the concept of probability.” (Thea, Reflection 1)
lesson goal(s))
Motivational: ~ GTAs’  Fatalistic Reflections on past teaching that include loss of agency ~ “While I think my idea of initially starting off with some mote difficult examples that highlighted what
reflection on the or internal locus of control and may place onus on  my partner would have gone over. . . . It takes up way more time than anticipated, including getting
intentions in the past extraneous circumstances. audience participation.” (Tate, Reflection 1)
teaching  success or  Constructive Reflections on past teaching that suggest understanding  “In this part, I would say that our materials were well prepared although we would have included some
failure of patterns and variations in human development and ~ PowerPoint to minimize writing from the board. This would have helped in solving [my] time-wasting
ways in which it influences teaching and learning. They = problem and quicken my teaching to cover all the prepared materials. When I watch the video of Nell,
include a sense of agency or internal locus of control I can see clearly that our lesson plan was . . . unattainable.” (Omar, Reflection 1)
and responsibility for outcomes.
Inhibited Reflections that fail to manifest full acceptance of the — “In retrospect I feel that this could have spent another minute or two on it; however, I think helping
feedback, criticism, or outcomes. GTAs typically still ~ someone who does not quite have an answer finished in this scenario can be helpful for both them and
take ownership (using passive voice, distancing  the class as it helps everyone together fit together concepts.” (Tate, Reflection 2)
recommendations & actions).
Selection: GTAs  Cursory Surface-level ~ statements reflecting a  cursory  “If I were to redo this portion of the lecture . . . I think I would want to cut out the examples that my
selecting  situation  in description of decision-making without providing a  section was covering at the start of my 10 minutes” (Tate, Reflection 1)
which they are likely to rationale.
succeed or explicitly  Detailed Statements reflecting a full description of decision-  “I would not change the approach of the second iteration. I would just slow down and maybe practice
avoiding situation with making supported by rationale(s). the problems a little more before presenting. I made a mistake because I was too focused on how to
potential ~ for  failure. implement the brainstorm to further explain concepts.” (Datren, Reflection 2)
GTAs describe their  Vision of  Statements discussing decision-making related to  “I could improve on allowing more time between questions, and I need to work on asking mote thought-
future decision-making. Pedagogy GTAS’ long-term vision of themselves as a teacher provoking questions rather [than] procedural. . .. For me, question-asking is my Achilles’ heel and needs
a conscious effort in improvement.” (Todd, Reflection 2)
Other Statements about project features or decision-making  “I enjoyed the process of creating a lesson and presenting the material to a group. Lesson planning in a

associated with general pedagogical ideas.

group really helped, because I had the opportunity to hear a different perspective.” (Darren, Reflection

D
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Data Analysis

Analytical methods in this study included both deductive and inductive approaches associated with
the development of codes followed by quantitative analysis. This follows the suggestion of Fereday
and Muir-Cochrane (2006) who argued that the combined application of inductive and deductive
approaches to the same qualitative data offers greater rigor from mutual reinforcement. The process
of complementing a hybrid thematic analysis (inductive and deductive reasoning) with quantitative
methods was also used to illustrate advanced analytical procedures that promote integration (Schmitz
& Finkelstein, 2010). Here we present the process of qualitative and quantitative analysis organized by
the order of the guiding research questions (Figure 1). For the first research question: after applying
coding scheme in GTASs’ reflection analysis and generating sub-codes, we analyzed the frequencies of
sub-codes to examine how sub-themes change in GTAs’ reflections from the first to the second
iteration. To address the second research question, we used quantitative analysis to examine
relationships between emerging sub-codes. Fisher’s exact test was used to determine statistical
significance of these correlations since the total number of subjects was smaller than 30 and some cell
counts for emerging themes in the table were smaller than 5 (Warner, 2013). For the analysis of the
relationship between sub-codes, pre- and post- reflections were combined primarily due to the small
numbers (15 pre- and 15 post-) and because the emphasis was on the overall direction of the
associations rather than assessment of pre to post changes of sub-codes (Schmitz & Finkelstein, 2010).
These new associations that could not have been observed through the qualitative analysis alone were
useful for developing new relationships and theories. To address the third research question and
examine how emerging sub-codes explain changes in GTAs’ self-efficacy and thus highlight factors
contributing to self-efficacy, we matched changes in GTAs’ self-efficacy against reflection narratives.
The results of this study presented in the following section highlight factors that shape conceptions
and self-efficacy of GTAs’ who are teaching introductory mathematical students.

REFLECTIONS SELF-EFFICACY
SURVEY (30)
Processed through N-Vivo using 4 broad
codes
WRITTEN TEXT
(30)

Research team search for sub-themes in 30
narratives and development of inter-rater
reliability by two authors analyzing 30
transcripts

Calculated pre to post difference
in self-efficacy scores

14 SUB-THEMES

Exploring the ways in

which thematic
associations explain these
changes

Search for associations between
sub-themes using Fisher’s test

THEMATIC SELF-EFFICACY
CORRELATIONS CHANGES

Figure 1. The process of complementing qualitative analysis with quantitative methods to
gain in-depth understanding of the findings
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Results

Frequency of Emerging Sub-codes within Cognitive, Affective, Motivational, and Selection
Domains

The first research question focuses on changes in GTASs’ reflections of their micro-teaching
experiences. We computed those changes by tracking emerging sub-codes. Definitions and statements
consistent with the emerging sub-codes are provided in Table 1. Rather than tracking changes on the
individual level, we report on the aggregate changes in the frequency counts of sub-codes from the
first to the second reflection. The tallies shown in Table 2 are frequencies of sub-codes in the first and
the second reflections.

Table 2. Frequency Counts of Sub-codes within Affective, Cognitive, Motivational, and Selection Domains
across Reflections

Number of Reflections Associated with Sub-

Broad Codes Emerging Sub-Code Code
Reflection 1 Reflection 2
Positive 7 9
Affective Negative 4 2
Neutral 3 3
Teaching practice 3 15
Cognitive Content 13 8
Short-term goal 11 7
Long-term goal/metacognitive 7 6
Inhibited 6 6
Motivational Constructive 14 15
Fatalistic 1 2
Cursory 5 3
Selection D.e ‘Failed 10 i
Vision of pedagogy 9 7
Other 9 10
Total 103 101

Note: The frequency of sub-codes is computed in the first and the second iterations (maximum number of each sub-code
cannot exceed 15, which is the maximum number of the first and second iterations because there were 15 total
participants; comparison is not pairwise)

Affective Domain

Table 2 shows relative shifts for Positive and Negative themes (sub-codes) within the affective
domain of functioning from the first to the second reflection. These sub-codes represent types of
emotional status ranging from negative to positive. The shift towards statements reflecting positive
self-assessment in the GTAs second reflections (60%, nine out of 15) compared with their first
reflections (46.7%, seven out of 15), suggests a moderate aggregate growth in GTAs’ confidence.
Changes in Negative sub-codes are less notable (two vs four out of 15), and the frequency of the
Neutral sub-code remained unchanged.

Cognitive Domain

Table 2 shows substantial shifts for sub-codes within the cognitive domain of functioning from the
first to the second reflection. Sub-codes emerging within this level represent the extent to which
GTAS’ believe their content knowledge can be applied during teaching. Content, Short-term Goal,
and Long-term Goal were predominant sub-themes, prevalent in more than 50% of the first
reflections, while the Teaching Practice sub-code was underrepresented, appearing in just three out
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of 15 reflections. Analysis of the second round of reflections revealed a major shift toward the
Teaching Practice sub-code (15 out of 15) which suggests aggregate growth in GT'As’ conceptions
of pedagogical strategies that include content, goals, and students’ capacity to learn. The increase in
the frequency of Teaching Practice sub-codes was paralleled by a reduction in other sub-codes
(Content, Short-term Goal and Long-term Goal) in the analysis of the second reflection.

Motivational Domain

The frequency of emergent sub-themes within the motivational domain was relatively stable (Table
2). Sub-codes that emerged within this category represented the range of GTASs’ ability to respond to
criticism and persist in achieving teaching goals. The Constructive sub-code, representing GTAs’
conceptions of patterns and variations in human development that influence teaching and learning
and accountability for teaching outcomes, was present in all reflections except one in the first
iteration. The Inhibited sub-code represents insufficient conceptualization of accountability for
outcomes and occurred in six reflections across both iterations. Given that the Constructive sub-
code was present in all reflections in the second iteration, it was possible to encounter both the
Inhibited and the Constructive sub-codes within the same reflection. There was a negligible number
of statements consistent with the Fatalistic sub-code which represents externalization of the
accountability for teaching outcomes.

Selection Domain

Frequency counts for sub-codes in the selection domain of functioning were relatively stable (Table
2). The emerging sub-codes vary with respect to the detail and level of GT'As’ decision-making
ability. As a result, the Cursory sub-code represents statements that briefly describe future avoidance
behavior with no rationale; while the Detailed sub-code represents future choices accompanied by
the rationale for the selected behavior. Table 2 demonstrates a slight reduction in the frequency of
both sub-codes from the first to the second reflection. The Vision of Pedagogy sub-code represents
statements that describe decision-making related to GTAs’ vision of themselves as a teacher and
shows a slight reduction in the second iteration. The Other sub-code describes selection of project
features associated with general pedagogical ideas and shows a negligible increase in the second
iteration.

Associations Between Emerging Sub-codes

To address the second research question, we examined thematic associations between sub-codes
within affective, cognitive, motivational, and selection domains across the first and the second
reflections combined. Although we explored relationships between all possible sub-code (or theme)
pairs, we report only those associations that were significant: 1) between themes within Selection
and Motivational domains and 2) between themes within Affective and Selection domains.

Associations Between Motivational and Selection Domains

First, interrogation of the relationship between themes demonstrated that the type of Selection
theme expressed in GTASs’ reflection depended significantly on the Motivational sub-code (i.e.,
Constructive, Inhibited, Fatalistic) that was present (Fisher test, p-value= 0.0166; Table 3).
Reflections containing Cursory statements were equally likely to be associated with any
Motivational theme, whereas those consistent with the Vision of Pedagogy sub-theme were more

65

Journal of the Scholarship of Teaching and Learning, Vol. 23, No. 2, June 2023.
josotl.indiana.edu



Ghalichi, Cervello Rogers, and Van Staaden

likely to be associated with Constructive Motivational sub-theme. This suggests that GTAs who
understand patterns and variations in human development, and accept responsibility for teaching
outcomes, have a higher tendency to express their long-term vision of themselves as a teacher.
GTAs who conceptualize teaching as a malleable skill, in need of constant improvement, are more
likely to focus on discussing pedagogical choices and strategies that would most benefit students.
However, the association between Selection and Motivational domains of functioning was not
absolute. There is no significant relationship between Detailed and Other sub-codes and
Motivational sub-themes, potentially owing to the small sample of reflections.

Table 3. Association between motivational and selection domains

Motivational Sub-codes

Constructive Inhibited or Fatalistic
Vision of Pedagogy 16 2
g4
g &  Cursory 6 7
-]
R%)

Note. Numbers represent frequency of sub-codes in the first and second iterations combined (maximum number of first and second
iterations combined is 30). Due to infrequency of Fatalistic sub-code, it was grouped with the Inhibited sub-code.

Associations Between Affective and Selection Domains

Second, this examination of the relationship in the domains of functioning resulted in significant
association between the Affective and Selection themes (Table 4). The type of Selection theme that
was expressed in GTAs’ reflections significantly depended on the Affective theme (Positive or
Negative) that was present (Fisher test, p-value= 0.044). Statements consistent with Cursory sub-
codes were equally likely to be associated with Positive or Negative affective self-assessment (Table
5). In contrast, statements associated with the Vision of Pedagogy sub-theme were more likely to be
associated with the Positive sub-theme. This result suggests that GTAs who are positively affected
by teaching experiences are also more likely to focus on discussing pedagogical choices and
strategies that would most benefit students. The association between Selection and Affective
domains was not absolute since no additional significant relationships were identified. We conjecture
that the size of the dataset is imposing this limitation and suggest that future studies consider
gathering longitudinal data from participants after subsequent professional development courses to
ameliorate the situation and enable further interrogation of thematic associations.

Table 4. Association between Affective and Selection domains

Affective Sub-codes

Positive Negative
181 - [6

s Vision of Pedagogy 9 0
[=Nas]
S o
g 8
g -2
<3 Cursory 3 3
PR

Note. Numbers represent frequency of sub-codes in the first and second iterations combined (maximum number of first and second iterations
combined is 30).
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Self-Efficacy and Thematic Associations

To address the third research question and analyze how GTAs’ conceptions contribute to the
changes in self-efficacy, we matched emerging sub-codes against changes in GTAs’ self-efficacy
beliefs from pre- to post-survey data. Since the survey is designed to measure self-efficacy along two
conceptual dimensions, Learning and Instructional, we physically separated the items in Table 5 along
these two distinct sub-scales. To look for changes between pre- and post-survey responses we
calculated item-specific pre-post gains by subtracting each individual’s pre-survey response from
their post-survey response for each item.

Table 5 provides the difference from post- to pre-survey scores for all items. There was no
notable difference in the changes in self-efficacy items that belong to Instructional subscale (41.90%;
44 out of 105) and items that are part of the Learning subscale (35.15%; 58 out of 165). To examine
the ways in which GTAs’ conceptions inform changes in self-efficacy beliefs, we matched thematic
associations with the changes in scores for selected participants. To select these participants, we
focused on GTAs who better represented the range of changes in their efficacy score from post- to
pre assessment: positive and negative extremes. Carter manifested the highest number of positive
changes in efficacy scores (13). Thea was one of two GTAs who provided the highest number of
negative changes in self-efficacy scores (6). We selected Thea because her post-efficacy scores
manifested more notable depression on certain items compared with the other GTA’s scores. To
examine ways in which GTAs’ conceptions inform their self-beliefs, these representative pre- and
post-self-efficacy reports were matched against the respective reflection narratives (Reflection 1 and
2). Carter’s first reflection showed the presence of the following sub-codes: Constructive, Vision of
Pedagogy, Teaching Practice, Detailed, Short-term, and Content. On the first self-efficacy report,
Carter rated himself 4 or higher on every item for both Instructional and Learning subscales of the
report. This self-reported rating on efficacy was accompanied by the presence of thematic
associations between constructive approach and vision of pedagogy in Carter’s first reflection
narrative. In addition to sub-codes present in the first reflection, Carter’s second reflection
manifested presence of sub-codes associated with positive affect (Positive). His rating of self-
efficacy was 5 or higher on post-survey. This rating well matched the thematic associations between
Vision of Pedagogy, Constructive, and Positive sub-codes.
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Table 5. Difference Between Self-Reported Scores from Post- and Pre-Self Efficacy Survey

[
Conceptual Dimensions of — - 5 g 5 g g -
g ! g = o] 8 z 2 < g g
Self-Efficacy Survey & & <2 ¢ % & & &g =m T § =£ £ & 5§ ¢
g £ & 6 2 & 0 ¥ z £ a4 S g g & S
Ql 1 1 111 11
Q2 -1 -1 2 1
Q3 -1 2 - 2 1
Q5 11 -1 -1 11
v Q9 11 - 1
B Q10 1 2 -l
3 Q13 1 1 1 1 1 1 a1 2
% Ql4 1 1 -1 1 1 1
-g Q15 1 1 1 1 1
g Q16 1 1
- QI8 -1 1 1 1 2 1 1
Q4 11 N 11
Q6 112 11 1 111
E Q7 -1 1 11 2 1 2
£ Q8 -1 11 2
g7 Qi1 -1 1 1
£ Q12 -1 1 1 1 1 11 1 2
= Q17 1 1 2

Note. Empty cells designate zeros calculated by subtracting a participant’s pre-self-efficacy survey rating from the post-self-efficacy
rating for each item on the survey.

Thea’s first reflection manifested a wider range of sub-codes: Constructive, Content, Vision
of Pedagogy, Long-term, Teaching Practice, Short-term, and Detailed. Six out of eighteen self-efficacy
items were rated as 3 or 4, the rest of items were marked as 5 or 6. The thematic associations present
in the first reflection corresponded to a relatively high self-efficacy rating in the first survey. Since
Thea’s post-efficacy rating was lower than pre-efficacy scores for 6 items, her second reflection was
examined for the presence of sub-codes consistent with negative conception towards teaching, or
negative affect towards instruction. Thea’s second reflection demonstrated two sub-codes in addition
to those present in the first narrative: Fatalistic and Cursory. Fatalistic sub-code was used to describe
statements associated with the loss of sense of internal agency and over reliance on external
circumstances in explaining teaching episodes that were unsuccessful. Cursory sub-code describes
surface-level decision-making related to teaching. Depressed ratings in Thea’s post-efficacy survey
may have been explained by the presence of Fatalistic sub-code in her final reflection narrative.

Discussion

Our study investigated three fundamental research questions. The first question addressed the stability
of emerging sub-codes from the first to the second reflection (Table 2). Whereas we observed small
shifts in most sub-codes, there was a notable increase in the number of statements associated with the
Teaching Practice sub-code. Since the course project centered around micro-teaching iterations, it may
have directed GTAs’ attention to pedagogical decisions related to content, goals, and students’
capacity to learn. As a result, representation of the Teaching Practice sub-code was observed in all 15
reflections in the second iteration. Interestingly, the frequency count of sub-codes within the
Motivational domain remained largely stable. This stability may be explained by the fact that the GTAs
represented in this study are self-selected participants who chose to enroll at a teaching-focused
institution, so they may already regard teaching as an evolving skill that requires constant work and
improvement. The short duration of the induction phase may account for the lack of discernible
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change in emerging sub-codes within selection and affective domains between the first and second
iterations.

The second research question explored associations between emerging sub-codes and revealed
several relationships (Tables 3 and 4). Statements consistent with the Constructive sub-code were
distinctly closely related to the Vision of Pedagogy sub-code. This association suggests that GTAs
who understand patterns and variation in human development are also more likely to have a long-
term vision of themselves as a teacher. This finding agrees with prior research which shows that
teachers who hold a constructive approach towards teaching and learning have a clear vision of
teaching strategies (Jamil et al., 2012; Snyder & Lit, 2010). Statements associated with the Positive sub-
code were related to the presence of the Vision Pedagogy sub-code. This result suggests that GTAs
who have positive feelings with respect to their teaching experiences are more likely to visualize future
teaching strategies. These findings are concordant with prior research linking a positive disposition
and productive decision making (Newton, 2013). According to Newton (2013), positive disposition
of teachers evokes pedagogical choices that result in an emotionally productive and creative classroom
environment. Despite a notable spike in the number of statements associated with the Teaching
Practice sub-code in the second iteration of reflections, there was no association involving the
cognitive domain of functioning.

To address the third research question and explore the ways in which GTAs’ conceptions
relate to their self-efficacy perceptions, we calculated changes in the self-efficacy ratings of all
participants. Changes from pre- to post-survey responses in Learning and Instructional subscales suggest
that it is possible to detect changes in novice instructors’ beliefs even after a brief summer
developmental session. These results support prior findings that self-beliefs are indeed amenable to
change (Schommer, 1990; Schommer, 1994). Instructional items of the self-efficacy instrument
manifested just as much change in scores as did items in the Learning subscale, which suggests that the
self-belief skills needed to prepare and teach a class are as amenable to change as the skills needed to
stimulate student learning.

To examine how GTAs’ conceptions relate to their self-efficacy ratings, we matched changes
in efficacy ratings to reflection themes for two GTAs. We focused on two GTAs who represented
two extremes in the highest number of self-efficacy changes in a positive or negative direction. Thea
manifested the greatest number of lower efficacy scores in post-assessment while Carter manifested
the greatest number of exclusively positive changes in self-efficacy ratings. Higher rating in post-
efficacy report corresponded to changes in Carter’s second reflection which included additional
Positive sub-code. Carter’s second reflection also demonstrated thematic associations between
Positive and Vision of Pedagogy sub-codes; specifically linking positive affectivity and decision-
making related to teaching strategies. In contrast, Thea’s reflections included no Positive sub-code.
Prior research has demonstrated a connection between positive affectivity, teaching strategies, and
higher self-efficacy. For instance, analysis by Moe et al. (2010) revealed a mediating role of positive
affect and self-efficacy beliefs in the relationship between teaching strategies and job satisfaction, and
Jamil et al., (2012) showed a significant contribution of positive disposition to self-efficacy for pre-
service teachers. Perera et al. (2018) demonstrated the role of teachers’ positive affectivity in predicting
higher self-efficacy, work engagement, and job satisfaction. Together, these findings support thematic
associations between positive affectivity and teaching strategies found in the present study and provide
potential explanations for the ways in which positive affectivity influences self-efficacy and teaching
strategies.

Thematic associations between Constructive and Vision of Pedagogy sub-codes found in this
study did not fully align with changes in GTASs’ self-efficacy. Although both Carter and Thea
demonstrated the presence of Constructive and Vision of Pedagogy in the first and second reflections,
Thea’s second reflection contained Inhibited/Fatalistic and Cursory sub-codes consistent with the
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loss of agency or ability to accept criticism and cursory description of decision-making related to
teaching strategies respectively. Research has historically linked constructive thinking to higher teacher
self-belief patterns (Cansiz & Cansiz, 2019). More specifically, study on pre-service teachers provides
interpretation grounded in the developmental orientation of teachers’ beliefs. This interpretation
implies that teachers with a developmental orientation understand the growing pattern in human
development. As a result of this understanding, they embrace constructive approaches towards
teaching as part of the teacher preparation process (Jamil et al., 2012). Because they understand
patterns and variations in human development, pre-service teachers with constructive thinking draw
upon developmental orientation in their teaching strategies and in supporting the academic growth of
their students (Jamil et al., 2012; Snyder & Lit, 2010). Therefore, Carter’s constructive approach
supported by developmentally oriented beliefs was more likely to treat micro-teaching struggles as
challenges to be overcome, and less likely to interpret criticism as his own personal failure, which
sustained relatively higher self-efficacy beliefs in pre- and post- assessment. Conversely, a reluctance
to accept criticism may lead to lower post-efficacy ratings. Individuals who struggle with accepting
criticism report greater anger in response to critical feedback resulting in lower self-efficacy ratings
(Barron, 1988). Such rationale may account for the presence of Inhibited /Fatalistic sub-code in Thea’s
second post-efficacy reflection in which she rated herself notably lower. Although her second
reflection demonstrated thematic associations between the constructive teaching approach and the
vision of pedagogy, the presence of negative attitude towards critical feedback may mark a loss of
internal agency leading to a depression in efficacy.

Research demonstrates that mentoring programs that immerse pre-service teachers into a
teaching experience enhance their personal and professional knowledge and carve out opportunities
that promote participants’ long-term vision of themselves as teachers (Gallagher & Stahlnecker, 2002).
It is possible that the induction program presented in this study had differential impact on GTAs and
may have depressed efficacy scores in some of them. However, lower values in post-efficacy beliefs
may well reflect transient doubt that is a necessary tool of knowledge (Wheatley, 2002). Wheatley
(2002) interprets beneficial impacts of doubts on teachet’s efficacy as a substantial disequilibrium that
necessarily generates reflection and a shift in thinking about one’s efficacy (Gallagher & Stahlnecker,
2002). The presence of inhibited/fatalistic attitude in Thea’s second reflection accompanied by lower
efficacy beliefs may result from the uncertainty caused by micro-teaching experience, ‘what I thought
I knew isn’t enough to deal with this new situation’ (Jones & Ninmo, 1999). However, this
disequilibrium captured in Thea’s final reflection may be the starting point of a self-inquiry that is
likely to stimulate further reflection, experimentation, and change (Gallagher & Stahlnecker, 2002;
Wheatley, 2002)

Conclusion

This study examined conceptions and efficacy beliefs of 15 novice college mathematics instructors
(specifically, GTAs) in the context of a summer professional development course centered around a
micro-teaching lesson study experience. Results demonstrated correlations between GTAs’ positive
affectivity and tendency to articulate vision of long-term teaching strategies. This thematic association
was positively aligned with sustaining higher efficacy for a GTA who demonstrated the greatest
number of positive changes in efficacy rating. Results also revealed a correlation between a
constructive approach toward human development and vision of teaching strategies. However, this
thematic association was not fully aligned with higher self-efficacy since Thea’s post-efficacy scores
were depressed. Depression in efficacy scores can indicate a doubt that is essential for teacher
reflection, since uncertainty can stimulate questioning of previously held assumptions (Wheatley,
2002). It is possible that feedback GTAs received from faculty members generated some internal
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response which induced a negative change in efficacy ratings. A longer training period and more
frequent micro-teaching opportunities may be necessary to promote effective reflection opportunities.
Future research in this direction should generate finer-grained distinction between uncertainty as a
tool of knowledge and induced uncertainty that inhibits GTAs efficacy.
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Appendices
Appendix 1. Questions that GTAs responded to after their first iteration of Micro-Teaching

Within 4 days of completing the first iteration of micro-teaching, GTAs were asked to watch
the video of their micro-teaching presentation, read the feedback from the audience, watch
the videos presentation of their group members, and provide written reflections in response
to these three questions:

1. Focusing on the mini-lesson you conducted--how do you think this went? Explain what you
might keep the same and what you might try to change if you could redo your portion of the
lesson. Please be specific by incorporating details from the video and/or audience
feedback.

2. Looking over your prepared materials for your mini-lesson (e.g., the lesson plan, solutions,
and any other materials like visual aids or handouts that your group prepared), and comparing
them with how things went in you and your partnet's videos, do you think you and your group
members accomplished your lesson goals? Why or why not?

3. In general, think about the process of creating and presenting these materials with your
group: What did you learn about preparing lesson content and/or about teaching from this
process?

Appendix 2. Questions that GTAs responded to after their second iteration of Micro-Teaching

Within 4 days of completing the second iteration of micro-teaching, GTAs were asked to
watch the video of their micro-teaching presentation, read the feedback from the audience,
watch the videos presentation of their group members, and provide written reflections in
response to these five questions:

1. Focusing on the mini-lesson you conducted--how do you think this went? Explain what you
might keep the same and what you might try to change if you could redo your portion of the
lesson. Please be specific by incorporating details from the video and/or audience feedback.

2. Compare and contrast your personal mini-lesson presentation and communication aspects
between the first and second iterations. Talk about what feedback and suggestions from
[Communications faculty member], [Author 2], and/or audience members you specifically
attempted to incorporate, how and why you tried to address those areas of concern, and why
you think you were successful or not.
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Now, comment on changes your group (as a whole) attempted to make between iteration #1
and #2. What feedback and suggestions from [Communications Faculty Member], [Author 2],
and/or audience members did you and your group attempt to address? How successful do
you think you all were? Incorporate specific evidence.

A new element required in iteration 2 was the incorporation of active learning techniques.
Provide some details about what active learning techniques you personally attempted to use
and how you think that went. If you got feedback from audience members about your use of
active learning techniques talk about that here, too.

In general, think about the process of creating and presenting these materials with your group:
What did you learn about preparing lesson content and/or about teaching from this process?

Appendix 3. Self-efficacy Survey (questions and directions were the same for pre- and post-
surveys)

Q1) ..

Q2) .
Q3) .
Q5) .
Q9)

Q10) ..
Q13) ..
Q14) ..
Q15) ..
Q16) ..
Q18) ..

Q4) ..
Qo) ..
Q7) ..
Q8) ..

Q1)
Q12)
Q17)

Survey Directions

For these 18 statements, please indicate how confident you are in your ability to accomplish
the stated activities. Indicate (by selecting) the number [1-6] for each statement that best
reflects your confidence level (1 is no confidence and 6 is complete confidence). Read each
statement as an ending to this question: "How confident am I in my ability to..."

Learning Subscale®
.actively engage my students in the learning activities that are included in the teaching
plan/syllabus?

..create a positive classroom climate for learning?
..promote student participation in my classes?
..promote a positive attitude towards learning in my students?

..think of my students as active learners, which is to say knowledge builders rather than
information receivers?

.provide support/encouragement to students who are having difficulty learning?
.encourage my students to ask questions during class?

.make students aware that I have a personal investment in them and in their learning?
et students take initiative for their own learning?

.show my students respect through my actions?

.encourage the students to interact with each other?

Instructional Subscale

.prepare the teaching materials I will use?

.evaluate accurately my students’ academic capabilities?

.clearly identify the course objectives?

.appropriately grade my students’” exams/assignments?

...stay current in my knowledge of the subject I am teaching?

...provide my students with detailed feedback about their academic progress?

...spend the time necessary to plan my class

> These subscale titles did not appear on the self-efficacy survey GTAs answered. They are included here to help the
reader in aligning question statements and subscales. The question numbers indicate the order in which statements were
presented on the self-efficacy survey.
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