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DRAW A PICTURE OF YOURSELF LEARNING 
MATH 

What Pre-Service Teachers' Self-Portraits Illustrate About Their 
Complex Relationship With Mathematics 

Samantha Sommers; Michelle Unigarro; Danielle Vantassel; Claudia Bertolone-Smith, 
Ph.D.; and Alison Puliatte, Ph.D. 

Abstract 

The purpose of this study was to examine factors that may influence pre-service teachers’ relationships with math-
ematics. Elementary pre-service teachers who were enrolled in a mathematics methods course (n = 52) wrote a 
letter to math and drew a picture of themselves learning math. The self-portraits were analyzed by a team of 
undergraduate student researchers and teacher educators to identify themes related to the types of emotions, 
experiences, and situations displayed. The results of the self-portrait analysis indicated a higher percentage of neg-
ative emotions as compared to positive and neutral emotions. Additionally, the portraits indicated the influence 
of early elementary experiences on developing the participants’ math identity and relationships with mathemat-
ics. Implications for teacher preparation coursework and elementary mathematics pedagogy are discussed. 

Keywords: pre-service teachers; math methods, math anxiety, math identity 

Introduction 

Many pre-service teachers (PSTs) enter math methods courses with trepidation and anxiety, and this can be a result of 
their past experiences with learning mathematics (Brady & Bowd, 2005). To investigate this phenomenon, elementary 
PSTs (n = 52) in a math methods course were asked to write a letter directly to “Math”. This was done to personify the 
discipline of mathematics to elicit a personal reflection of the PST’s relationship and opinion about math 

(Zazkis, 2016). To supplement the letter to “Math”, PSTs were also asked to draw a picture of themselves learning 
math and provide a caption explaining what was happening. The professors of the methods course encouraged their stu-
dents to write honestly and to create a true selfportrait of a learning experience with math. Some students typed their 
letters, while others wrote them out by hand. Some students took pictures of themselves showing their reactions to math 
(i.e. crying, or excitedly working on a math problem) or they drew pictures. There was room for expression which pro-
vided a spectrum of emotions, perspectives, and experiences revolving around learning mathematics. This assignment 
aimed to uncover the experiences that PSTs had while learning math and their current attitudes towards math. 

This was part of a larger study which analyzed both the letters and the self-portraits. Our study examined the perspec-
tives and relationships which emerged in the self-portraits. The research and analysis presented in this article was con-
ducted by three teacher-education students who were also research participants. Our positionality in doing this work was 
to acknowledge our own mindsets about math, while simultaneously investigating our peers’ responses. We found that 



because we are of the research group, we could rely on our funds of knowledge about our peer group. We also sought to 
know more about becoming better math teachers in the future, and this project helped shed light on this goal. 

Literature Review 

PSTs’ relationship with math can be attributed to a variety of factors related to their past experiences learning math. In 
this literature review, we discuss math anxiety, motivation, and instructional practices. Math anxiety and anxiety about 
teaching math in PSTs and in-service teachers can impact instructional choices and student achievement (Hadley & Dor-
ward, 2011). PSTs can be hesitant about math content and methods courses depending on their past experiences learning 
mathematics. Pedagogical choices made by their teachers may have had a positive or negative impact on the PST. Moti-
vation to persevere in learning mathematics requires teachers to carefully consider how to best accomplish this (Gojak, 
2013). Instructional practices in mathematics are relevant in this case because PSTs are both impacted by the condi-
tions in which they learned mathematics and are also learning to be mathematics teachers. Math anxiety, motivation, and 
instructional practices are a key part of understanding PSTs’ perspectives on mathematics. 

Math Anxiety 

Math anxiety is present when feelings of tension and self-doubt interfere with the ability to work with numbers and solve 
problems. Math anxiety can cause one to forget what they know about math and lose self-confidence (Tobias, 1993). Per-
spectives and relationships with math are first formed in early childhood. Negative experiences involving math can lead 
to the early development of math anxiety and greatly hinder working memory (Mutlu, 2019). Math anxiety can occur 
in the primary grades and peak in middle school or early high school, but its effects can remain well into adulthood and 
affect the quality of teaching from elementary teachers (Schubert, 2019). Elementary teachers can pass on negative per-
spectives of math if they experience math anxiety as well. Math anxiety is prevalent in PSTs, impacts their confidence in 
their abilities, and is correlated with a lack of self-confidence when teaching math (Karunakaran, 2020). Past research has 
identified that elementary PSTs, especially women, demonstrate high levels of math anxiety (McGlynn-Stewart, 2010; 
Stoehr & Olson, 2015). PSTs’ previous educational experiences as well as their parents’ outlook toward math impact the 
PSTs’ selfconfidence and ability to teach mathematics (Karunakaran, 2020). 

There are steps that teachers and schools can take to lessen math anxiety for themselves and their students. One step 
is to adopt a variety of pedagogical approaches to teaching mathematics. For example, instead of relying primarily on lec-
tures and notetaking in math lessons, teachers can position students as active rather than passive learners (Spikell, 1993). 

Math can be made relevant to students’ lives and students can be encouraged to explore, conjecture, and propose solu-
tions rather than engaging solely in rote learning of math rules and procedures (Small, 2019). 

Student Motivation 

Students are often blamed for lacking motivation; however, teachers can examine their pedagogical approaches to under-
stand why students may lose their curiosity and initiative during mathematics learning (Gojak, 2013). For example, if 
the goals of learning mathematics shift from being curious about content and their environment to finding the right 
answer, motivation may decrease. Additionally, fostering a competitive environment during math instruction (i.e. post-
ing student scores in public, praise focused on being fast, timed tests with reward systems) can increase stress and lessen 
motivation (San Giovanni et al., 2020). Teachers can encourage persistence and positive motivation in the classroom by 
providing activities that are challenging, allowing more time to complete tasks, carefully selecting classwork and home-
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work assignments, and occasionally allowing students to choose assignments (Boaler, 2016). By encouraging students to 
be intrinsic motivators, math becomes less of a task and more of an exploration (Gojak, 2013). 

The way a teacher presents materials and reassures a student that they are capable of learning and carrying out a task 
affects the student’s self-efficacy. Teachers need to foster students’ self-efficacy to help improve performance (Rongrong 
& Singh, 2018). Students’ selfefficacy, positive mindset, and intrinsic motivation can be increased when engaged in cre-
ative tasks (Du et al., 2019). Using creative tasks with math can motivate students to put more effort into completing 
activities they find challenging (Du et al., 2019) 

Instructional Practices 

Math can be presented as a creative task by using multiple modalities to meet the needs of all students. Math learning falls 
into two categories, auditory sequential and visual spatial 

(Rapp, 2009). Auditory sequential math learners “think primarily in words, are step-by-step learners, memorize linear 
instructions, and follow oral directions well” (Rapp, 2009, p. 4). Visual spatial learners “think in pictures, are whole con-
cept learners, learn through seeing patterns and relationships and have a unique method of organization” (Rapp, 2009, 
p. 4). Many educators tend to write a math problem on the board, solve it, and then ask students to solve problems like 
it. While most students can memorize the steps and solve future problems through this method, a disservice is done to 
visual spatial learners. Spatial learners benefit most from learning math that is taught using hands-on, or physical move-
ment, activities, and games. Spatial learners also benefit from lessons that include the real-world implications of mathe-
matics. Educators cannot teach math with a singular strategy, rather we must strive to meet the needs of all learners. 

Incorporating writing when teaching math fosters metacognition in students when teachers ask students to write out 
their thinking (Costello, 2020). The writing process asks students to prewrite, draft, revise, edit and publish their work; 
students can apply this process to mathematics. Students can use the prewriting stage to think through the math prob-
lem and analyze what is being asked. Drafting can be used to work through the problem and revision should serve as 
the part of the process where one asks, “What could have been done better?” Editing should serve as the time to ensure 
the problem is error-free and publishing is when the work has been thoroughly examined and is ready for others to see 
(Costello, 2020). Making connections between mathematics and other subjects as well as everyday life will help grasp the 
attention of more learners and make it feel more worthwhile (Larson & Rumsey 2018). Math anxiety, student motiva-
tion, and instructional practices played a part in how our peers arrived at their perspective and relationship with math-
ematics. Drawings can provide insights into students’ perceptions of what was happening during episodes of learning 
including emotions, social dynamics, and the criticality of the event (Cappello, Wiseman, & Turner, 2019). To gain a 
deeper understanding of how the PSTs viewed themselves as math learners, we examined PSTs’ self-portraits and captions 
for evidence of emotions involved in the math learning episode, relationships with math that are indicated in the portrait 
and captions, and how other people (i.e. teachers, students) were incorporated into the pictures. 

Methodology 

Task 

As part of a course assignment, PSTs were asked to create a self-portrait that showed themselves learning math. The self-
portraits accompanied letters to math that were written by the PSTs. PSTs were asked to complete the following assign-
ment: 
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Write a letter to math, including experiences you have had that have shaped your relationship with math. Discuss your future 
with math as you become an elementary school teacher. Draw a picture of yourself LEARNING math and write a caption 
describing what is happening in your picture. 

Participants 

The study was conducted at a public comprehensive college in the northeastern United States. The participants in this 
study were part of a larger study. The full set of participants for the larger study (n = 54) had a mean age of 20.71 
years (range 19-23 years) and they were all enrolled in a junior level six-credit course focusing on the teaching methods 
of elementary math and science. All participants were pursuing a degree to be eligible to teach elementary education. 
Twenty-five participants attended a rural K-12 school, four participants attended an urban K-12 school, and 22 attended 
a suburban K-12 school. Ten participants took at least one accelerated math course in middle school and three partici-
pants took an accelerated math course in high school. The average number of college math courses the participants took 
was 2.35 (range 1-6), not including the math and science methods course where this research was conducted. 

Two of the participants from the larger study did not submit a self-portrait. The data set for this study consisted of 
52 undergraduate students (1 male, 51 female). Informed consent was obtained from all participants to participate in the 
study and publish their letters and pictures. 

Data Collection 

Data came from a larger study that focused on the participants’ letters to mathematics, as well as self-portraits of them-
selves learning math. For this study, only the self-portraits were analyzed. Three of the participants submitted a photo 
instead of a drawing. There was not a population difference between the portrait drawers and portrait takers. All por-
traits (including photos) were coded by a third party to protect the identity of the participants. Before the initial viewing 
of the portraits were conducted, we divided the portraits into equal groups. We placed researchers’ personal portraits in 
the group that they would not analyze. This ensured that all the portraits were viewed in an unbiased manner. 

Data Analysis 

The portraits and captions were analyzed for emerging themes relying on what participants chose to show in their por-
traits and writing included to further explain the picture. The portraits were open coded to identify themes and com-
monalities among portraits. After portraits were coded by one researcher, a second researcher coded the same portraits 
to ensure inter-rater reliability. Discrepancies in coding were discussed and adjusted based on agreement between the 
researchers. The writing accompanying the portraits was analyzed both in correlation with the drawing, and separately to 
determine emerging themes and categories (Corbin & Strauss, 2014). See Figure 1 for an example analysis of one portrait. 

DRAW A PICTURE OF YOURSELF LEARNING MATH  |  32



Figure 1. �3�(+' �+*-/-�$/��)�'4.$.D��#$.�. '!K+*-/-�$/�$)�$��/ .���) "�/$1 �
 (*/$*)C�/# �./0� )/��'*) C�(�/#�� +$�/ ���.�'�-" -�/#�)�/# �./0� )/C�/# �2-$/$)"�
I,0 ./$*)�(�-&.J�$)�$��/ .��*)!0.$*)C�/# �2-$/$)"��)��+$�/0- ��- �- '�/ �C�/# - �$.�
)*/���. //$)"C��#�)" �$.�)*/�$)�$��/ �C��)��/# �$)/ -+- /�/$*)�*!�/# �+$�/0- �2�.�
�'�..$6 ���.�!-0./-�/$*)D�

Results 

�,</18:3/;�0:86�$8:<:,3<;�

�1���0"14*3�-$�3&"�.-030�'3��,�*81'1I�1"5"0�*���3"%-0'"1�"+"0%"!��1�6�81�3-�-0%�,'9"�6&�3�6�1�"5'!",�"!M��&"���3"%-0'"1�
6"�'!",3'<"!�6"0"�"+-3'-,1�!'1.*�8"!I�."-.*"�',�3&"�.-030�'31�U'M"M�6&-�"*1"�6�1�.0"1",3VI�60'3',%I�60'3',%��,!�.'�340"�
0"*�3'-,1&'.I�1"33',%I��,!��&�,%"�-5"0�3'+"M��"1"�0�&"01��0"�3"!����&�03�*'13',%��**�3&"���3"%-0'"1��,!�",3"0"!�!"1�0'.3'5"�
"7�+.*"1�-$�"��&�$0-+�3&"�"7�+',�3'-,�-$�3&"�1"*$Y.-030�'31M�

�(*/$*).��$.+'�4�� 0"$"01�3-�3&"�"+-3'-,1�3&�3�3&"�.�03'�'.�,31�!0"6�3&"+1"*5"1�"7."0'",�',%M���*+'��$)�/#��+*-/-�$/.�
0"$"01�3-�6&-�6�1�.0"1",3�',�3&"�.-030�'31��,!�3&"'0�.0"5�*",�"M��-$/$)"����*(+�)4$)"�/#��.�'!P+*-/-�$/. 0"$"01�3-�3&"���.Y
3'-,�-0�3"73�6'3&',�3&"�.-030�'3M���'�/$*).#$+���/2��)�/#��+$�/0-�.��)��/#��2-$/$)"6�1�-0%�,'9"!�',3-�$-40�%0-4.1H�4,�5�'*Y
��*"I�41"!�3-��'!�4,!"013�,!',%I�.0-5'!"!���.-1'3'5"�0"*�3'-,1&'.I�-0�.0-5'!"!���,"%�3'5"�0"*�3'-,1&'.M��"�',3"0.0"3"!�&-6�
3&"�60'3',%��,!�.'�340"�0"*�3"!�3-�3&"�!':"0",3�"+-3'-,1�3&�3�6"0"�!".'�3"!�',�3&"�.'�340"M���//$)" 0"$"01�3-�6&"0"�3&"�
+�3&�*"�0,',%�-��400"!M��"33',%1�',�*4!"!�3&"��*�110--+I�',��,��*3"0,�3"�1"33',%I�-0�1&-6"!����&�,%"�',�1"33',%�-5"0�3'+"M�
�#�)"��*1�-�/$(� 0"$"01�3-�.-030�'31�3&�3�',!'��3"���3'+"*',"�-0�$0�+"�3&�3�'1��",3"0"!��0-4,!����&�,%"�',�."01."�3'5"1I�
"7."0'",�"1I�-0�"+-3'-,1�3-6�0!1�+�3&"+�3'�1M��"�6'**�!'1�411�"��&���3"%-08��,!�3&"�38."1�-$�',!'��3-01�.0"1",3�',�3&"�
.-030�'31��,!��-++",31M�

Emotions Displayed 

�&"�1"*$Y.-030�'31�!'1.*�8"!���0�,%"�-$�"+-3'-,1�6&'�&�6"0"���3"%-0'9"!��1�.-1'3'5"I�,"%�3'5"I��,!�,"430�*M��"%�3'5"�"+-Y
3'-,1�+�!"�4.�+-0"�3&�,�&�*$�UCCMAaV�-$�3&"�"+-3'-,1�'!",3'<"!�',�3&"�1"*$Y.-030�'31M��"%�3'5"�"+-3'-,1�&�!�3&"�*�0%"13�
.0"5�*",�"�',�3&"�1"*$Y.-030�'31��,!�',�*4!"!�"+-3'-,1�14�&��1��-,$41'-,I�1�!,"11I��,!�$04130�3'-,��1�3&"�+-13�.0"5�*",3�
"+-3'-,1M��-,$41'-,�6�1��*�11'<"!��1���,"%�3'5"�"+-3'-,��"��41"�',�3&"��*�110--+�1"33',%I��-,$41'-,���,�&�5"��,��!5"01"�

�� B �%�)���$��&'%��#��*#'%�� �� ��%"�"��!�&�



'+.��3�-,�."0$-0+�,�"�6&",�'3�'1�,-3��!!0"11"!I��1�1"",�',��'%40"�@M��&",��-,$41'-,�6�1�.0"1",3�',���.-030�'3I�'3�6�1�
�*6�81�.-030�8"!��1���,"%�3'5"�"+-3'-,�U@GMFa�-$�3&"�,"%�3'5"�"+-3'-,1��-,1'13"!�-$��-,$41'-,VM�

Figure 2. �#$.�+*-/-�$/�.#*2.���+�-/$�$+�)/�2#*�#�.���
) "�/$1 �- '�/$*).#$+��)��+ -� +/$*)�*!�(�/#C��.�.#*2)�
�4�/# ��'*0����*1 �/# $-�# ��C��)"-4�!�� C��)��,0 ./$*)�
(�-&.D�

�-1'3'5"�"+-3'-,1�&�!�3&"�1"�-,!�*�0%"13�.0"5�*",�"�UA@MGaV�6'3&�&�..8I�.-1'3'5"�U�1�',�3&"�.�03'�'.�,3�"7.0"11"!�4,!"0Y
13�,!',%�-$�+�3&� ',� 3&"'0�.-030�'3VI� �,!� *-5"��"',%� 3&"�+-13� 0"�400',%M��'%40"�A�!".'�31� ��.-1'3'5"� "+-3'-,��1� '1� 1"",�
3&0-4%&�3&"�1+'*"�-,�3&"����^1�$��"M�

�%�)���$��&'%��#��*#'%�� �� ��%"�"��!�&� B ��



Figure 3. �#$.�. '!K+*-/-�$/�.#*2.���
+�-/$�$+�)/� 3+- ..$)"���+*.$/$1 �
- '�/$*).#$+H+ -� +/$*)�*!�(�/#��4��-�2$)"�
/# (. '1 .�.($'$)"D�

�"430�*� "+-3'-,1�6"0"� 3&"� *"�13�.0"5�*",3� U??MFaV�-$� 3&"� 38."�-$�"+-3'-,� ',� 3&"�.-030�'31M��-030�'31��-!"!��1�,"430�*�
!'!�,-3�1&-6���$��'�*�"7.0"11'-,�3&�3�',!'��3"1���.-1'3'5"�-0�,"%�3'5"�0"��3'-,M��-030�'31�1&-6',%�3&"�����[$-�41"!\�6"0"�
�-!"!��1�,"430�*��,!�6"0"�3&"�+-13��-++-,�$-0�3&'1���3"%-08M��"��-,1'!"0"!�[$-�41"!\��1�,"430�*I��43�,-3�,"�"11�0'*8�
,"%�3'5"M�

People in the Portraits 

�-030�'31�',�*4!"!����1�6'3&�-3&"0�."-.*"�U) _ A?VI��8�3&"+1"*5"1�U) _ @>VI�-0�6'3&�,-�."01-,�U) _ ?VM��&"�+-13��-++-,�
."-.*"�',�3&"�.�03'�'.�,31^�1"*$Y.-030�'31�6"0"�3"��&"01�U) _ ?AVI�3&"�",3'0"��*�11�U) _ BVI��,!��*�11+�3"1�U) _ AVM��,3"0"13Y
',%*8I��**�3&"�.-030�'31�3&�3�',�*4!"!�3&"�",3'0"��*�11�!'1.*�8"!�,"%�3'5"�"+-3'-,1M�

Writing Accompanying the Self-portraits 

�-13�-$�3&"�.�03'�'.�,31�UFCaV��&-1"�3-����-+.�,8�3&"'0�!0�6',%�6'3&�*��"*1��,!�"7.*�,�3'-,1�3-�$403&"0�",&�,�"�3&"�
+"11�%"�-$�3&"�.-030�'3M��-0�"7�+.*"I�1-+"�.�03'�'.�,31�60-3"�[3"��&"0\�,"73�3-�3&"�',1304�3-0I��,!�3&",�&�!��00-61�3&�3�
.-',3"!�3-�3&"+1"*$��*-,%1'!"�3&"�6-0!1�[+"M\��"5"0�*�.�03'�'.�,31�*��"*"!�3&"��*�110--+�[+�3&I\�13�3"!�6&"0"�3&"8�6"0"�
U&-+"I�1"*$Y�-,3�',"!��*�110--+I�1�&--*VI��,!�+�,8�!'1�*-1"!�3&"�38."�-$�+�3&�3&"8�6"0"�!-',%�U'M"M�[*-,%�!'5'1'-,\�-0�
[�*%"�0�\VM��&"�"+-3'-,1�',�3&"�60'3',%�$"**�6'3&',�1'7���3"%-0'"1H��-,$41'-,�UA?MFaVI�*-5"�U?FM@aVI��-,<!",�"�UDMFaVI�
�&�,%"�',�"+-3'-,1�U@>MCaVI�&-."�U?AMDaVI��,!�&�3"�UGaVM�

��03'�'.�,31�6&-�6"0"��-,$41"!�.*��"!�/4"13'-,�+�0)1�3&0-4%&-43�3&"'0�!0�6',%1��,!�',�3&"'0�3&-4%&3��4��*"1M��'%Y
40"�B�1&-61���.�03'�'.�,3�6&-1"�60'3',%�6�1���3"%-0'9"!��1��-,$41"!M��-++-,�6-0!1�',�3&"1"�.�03'�'.�,31^�!0�6',%1�
6"0"�!-0./-�/��I��*)!0.��I��)3$�/4I��,!�.'*2��*2)M���03'�'.�,31�6&-�6"0"��-,$41"!�&�!�!0�6',%1�3&�3�6"0"��1)',%�$-0�&"*.M�

�� B �%�)���$��&'%��#��*#'%�� �� ��%"�"��!�&�



�-0�"7�+.*"I�3&"1"�.�03'�'.�,31�6"0"�1�8',%�[��,""!�+-0"�"7�+.*"1\I�[�+���3&"�-,*8�-,"�6&-�!-"1�,-3�4,!"013�,!N\I��,!�
[��3&�'1�"�18�$-0�"5"08-,"�"*1"M\��-13�-$�3&"1"�!0�6',%1�1&-6"!�1�!,"11I�&-."*"11,"11I��,!�-,"�1&-6"!��,%"0�6'3&�3&"�
.&0�1"I�[��&�3"�+�3&M\���03'�'.�,31�6&-�0".-03"!��"',%��-,$41"!��*1-�&�!���,"%�3'5"�0"*�3'-,1&'.�6'3&�+�3&��,!�+�,8�
60-3"�3&�3�3&"8�$"*3�&"*.*"11M��&"1"�.�03'�'.�,31�+�8��"�'**4130�3',%���<7"!�."01."�3'5"�-,�+�3&I��1�3&"8�3",!"!�3-�$-�41�
-,�3&"'0�1304%%*"�3-�4,!"013�,!�3&"�+�3&��-,�".31I�0�3&"0�3&�,��,���'*'38�3-�%0-6��,!�4,!"013�,!�+�3"0'�*�U1""��'%40"�BVM�

Figure 4. �# )����(�/-4$)"�/*�0)� -./�)��(�/#C���*!/ )�6)��(4. '!��*)!0. �D��4+$��''4���+0.#�(4�#�$-����&�2$/#�(4�
#�)�.��)��%0./�/#$)&�L�#�/�$.�#�++ )$)"EM��N(�)*-(�''4��*- ���)��$/�/�& .�( ���'*)"�/$( �/*���/�#�0+�*-�.*'1 ���
+-*�' (D�� *+' �)*-(�''4�6)��*0/�/# ��).2 -�� !*- ���#�1 �#��� )*0"#�/$( �/*�6)��$/DM�

�&"�.�03'�'.�,31�6&-�*-5"!�+�3&�',�*4!"!�6-0!1�14�&��1�[*-5"I\�[8�8\I��,!�[3&',)',%��,!�*"�0,',%M\��&"�.�03'�'.�,31�
6&-�6"0"��-,<!",3�',�3&"'0�+�3&���'*'3'"1�1&-6"!�3&"+1"*5"1�",(-8',%�3&"�14�("�3I���**"!�+�3&�["�18I\�&�!�.'�340"1�6'3&�
�,�[�\�-0�[?>>a\�-,�3&"+I��,!�0�'1"!�3&"'0�&�,!1�6'3&�3&"��-00"�3��,16"0M��-+"�-$�3&"1"�.�03'�'.�,31^���'*'3'"1���41"!�
3&"+�3-�$""*�.0-4!��,!I�',�1-+"���1"1I�3&"'0�!"1�0'.3'-,1���+"���0-11��1���$""*',%�-$�14."0'-0'38M��3�3"+",31�3&�3�13--!�-43�
$0-+�3&"1"�.�03'�'.�,31^�6-0)�6"0"�[����1'��**8�3�4%&3�+81"*$�+�3&\��,!�[3"��&"0�6-4*!�3�)"����0"�)�$0-+�3"��&',%J��,!�
��6-4*!�"7.*�',�'3�3-�-3&"01M\��&"'0�60'3',%�1&-6"!�3&"8�6"0"�%--!��3�+�3&I��,!�3&"8�1�-0"!�&'%&"0��,!�),"6�+-0"�3&�,�
-3&"01�U1""��'%40"�CVM�

�%�)���$��&'%��#��*#'%�� �� ��%"�"��!�&� B ��



Figure 5. �#$.�$.�( �.($'$)"�2#$' �.*'1$)"���(�/#�
+-*�' (�$)�(4�# ���� ��0. �����.$��''4�/�0"#/�
(4. '!�#*2�/*��*�$/D�

��03'�'.�,31�6&-�&�!����&�,%"�',�"+-3'-,1��1�3'+"�.�11"!�',!'��3"!�3&"8�*-5"!�+�3&��43�!4"�3-��,�"7."0'",�"�6&"0"�3&"8�
�"��+"�$04130�3"!I�3&"'0�*-5"�$-0�'3�!"�0"�1"!�U1""��'%40"�DVM��&'1�60'3',%�1&-61����&�,%"�',���134!",3^1�"+-3'-,1�3-6�0!1�
+�3&M��1�+�3&�6�1�[04',"!\�$-0�3&'1�.�03'�'.�,3��8���,"%�3'5"�"7."0'",�"�6'3&���3"��&"0M�

Figure 6. ��'$& ��(�/#�$)�&K@/#�"-�� �/# )�$)�#$"#�.�#**'�(4�/ ��# -�-0$) ��(�/#�!*-�( C��)��$/�� ��( �(4�' �./�
!�1*-$/ �.0�% �/D�

�3&"01�1&-6"!�3&"�-..-1'3"I��1�3&"8�6",3�$0-+�&�3',%�+�3&�3-�*')',%�'3M��0-+�3&'1�%0-4.�6"�6"0"���*"�3-�'!",3'$8��,-3&"0�
%0-4.�X�.�03'�'.�,31�6&-�6"0"�&-."$4*M���03'�'.�,31�',�3&'1�%0-4.�1�'!I�[�����������I\�[6&'3"�-�0!1�&"*.�+"�4,!"0Y
13�,!I\��,!�[��6'**�-,"�!�8�3"��&�'3M\��&"1"�.�03'�'.�,31�&-."�$-0����"33"0�4,!"013�,!',%�-$�+�3&I�1'%,'$8',%����"*'"$�3&�3�
3&"'0�+�3&���'*'38�6'**�"7."0'",�"�$4340"�%0-63&�U1""��'%40"�EVM�

�� B �%�)���$��&'%��#��*#'%�� �� ��%"�"��!�&�



Figure 7. �#$.�$.�( �� �*($)"� 3�$/ ����*0/�' �-)$)"�(�/#��)��2*-&$)"�/*�� // -�0)� -./�)��/# ��*)� +/�/*�� �*( �
��"**��/ ��# -�$)�/# �!0/0- D�

Written Descriptions and Portrait Relationships 

�&"�60'3',%��-00"1.-,!"!�3-�6&�3�3&"�1"*$Y.-030�'3�1&-6"!�',���-43�&�*$�UCEMEaV�-$�3&"�.�03'�'.�,31M��-0�"7�+.*"I���.�0Y
3'�'.�,3�!0"6�3&"+1"*5"1�!-',%�+�3&�1400-4,!"!�6'3&�/4"13'-,�+�0)1��,!�6'3&���."0.*"7"!�$��"��,!�60-3"�3&�3�+�3&�
6�1��-,$41',%M��'$3"",�.�03'�'.�,31�U@FMGaV�.0-5'!"!�60'3',%�3&�3��'!"!�3&"�4,!"013�,!',%�-$�3&"�.'�340"M��-0�3&"1"�.�0Y
3'�'.�,31I�'3�6�1�!';�4*3�3-�3"**�3&"'0�$""*',%1�3-6�0!1�+�3&�6'3&�(413�3&"�.'�340"��*-,"��,!�3&"�60'3',%��**-6"!�$-0���$4**"0�
�*�0'<��3'-,M��,�"7�+.*"�-$�3&'1�'1���.�03'�'.�,3�6&-�!0"6�3&"+1"*5"1�1-*5',%���.0-�*"+��,!����-+.�,'"!�'3�6'3&�����.Y
3'-,�"7.*�',',%�+�3&���+"�"�18�$-0�3&"+M��'3&-43�3&"�6-0!1I�'3�6-4*!�&�5"��"",�!';�4*3�3-�!"�'.&"0�&-6�3&"8�6"0"�
$""*',%M�

�,��'%40"�FI���.�03'�'.�,3�!0"6�&"01"*$�1+'*',%�6&'*"�!-',%�6-0)M��&"�60'3',%��"1'!"1�'3�1&-61�3&"'0�&-."�3-��"�-+"�
�"33"0�',�+�3&�1-�3&�3�3&"8���,�'+.0-5"�3&"'0���'*'38�3-�3"��&�'3M��&'1�",3&41'�1+��,!�%0-63&�+',!1"3�'1�"5'!",3�',�3&"'0�
60'3',%��43��-4*!�,-3�&�5"��"",�!"0'5"!��8�3&"'0�'+�%"��*-,"M�

Figure 8. �-$/$)"��$�.�/# �0)� -./�)�$)"�*!�/# �+$�/0- C��.�/# ��-�2$)"�$.�1�"0 D�

�,"�.�03'�'.�,3�.0-5'!"!���.'�340"�6&-1"�60'3',%��,!�.'�340"�!'!�,-3�0"*�3"M��&'1�.�03'�'.�,3�1&-6"!�&"01"*$�1'33',%��3�
��!"1)��33"+.3',%�3-�1-*5"���.0-�*"+I�6'3&���3&-4%&3��4��*"�3&�3�+",3'-,1�3&�3��*3&-4%&�'3�6-4*!�3�)"�3&"+���6&'*"�
3-�1-*5"�3&"�.0-�*"+I�3&"8�6'**�1'3�3&"0"�4,3'*�3&"8�%"3�'3M��&'*"�3&'1�'**4130�3'-,�1&-6"!�3&"�.�03'�'.�,3�1304%%*',%I�'3��*1-�
1&-6"!�3&"'0�!"3"0+',�3'-,�3-�14��""!M��&"�60'3',%�6�1�.499*',%��"��41"�6&'*"�3&"�.�03'�'.�,3�30'"!�3-�)"".���.-1'3'5"�
-43*--)I�3&"8�13'**�*��"*"!�+�3&��1�3&"'0�6"�),"11M��&'1�.�03'�'.�,3�1�'!�[�--)',%����)I�����+"�3-�3&"�0"�*'9�3'-,�3&�3���
13�03"!�3-�&�5"���%0-63&�+',!1"3M���3--)�3&"�,"%�3'5"�3&-4%&31��,!�6-4*!�3"**�+81"*$�3&�3�'$���!'!�,-3�13�03�3-�&�5"�$�'3&�',�
+8�6-0)I���6-4*!�,-3�0"3�',��,8�+-0"�',$-0+�3'-,M��-!�8I�+�3&�'1�+8�6"�),"11I�&-6"5"0I���&�5"�*"�0,"!�,-3�3-�&�3"�'3M\�
U�""��'%40"�GVM�

�%�)���$��&'%��#��*#'%�� �� ��%"�"��!�&� B ��



Figure 9. �# ��-�2$)"��)��/# �2-$/$)"��*�)*/�- '�/ D��# �$(�" �$.�+*.$/$1 C��0/�
/# �2-$/$)"�.#*2.��)�$)/ -)�'�./-0""' �� /2  )�/# �+�-/$�$+�)/��)��(�/#D�

�-+�',',%�',3"0.0"3�3'-,1�-$�3&"�!0�6',%I�3&"�6-0!1�3&�3����-+.�,'"!�3&"�!0�6',%I��,!�3&"�.*��"+",3�-$�3&"+1"*5"1�
�,!�-3&"01�',�3&"�.'�340"I�0"14*3"!�',�1"5",�+�3&�."01."�3'5"1H�',!':"0",�"�3-6�0!1�+�3&�U?GM@aVI�&-."$4*�UGMDaVI��,7'"38�
UGMDaVI�*-5"�$-0�+�3&�U?GM@aVI�$04130�3'-,�UA>MFaVI�.-1'3'5"�-43*--)���41"!��8���.-1'3'5"��&�,%"�UCMFaVI��,!���,"%�3'5"�
-43*--)���41"!��8���,"%�3'5"�"7."0'",�"�UCMFaVM��,!':"0",�"�3-6�0!1�+�3&�6�1�1&-6,�',�.'�340"1�-$�.�03'�'.�,31�!-',%�
3&"�6-0)�6'3&-43��,8�,"%�3'5"�-0�.-1'3'5"�"+-3'-,1M��&'1�+�8�',!'��3"�3&�3�3&"1"�.�03'�'.�,31�+�8�,-3�&�5"�$��"!��,8�
.-1'3'5"�-0�,"%�3'5"��0'3'��*�"7."0'",�"1�3&�3�*"!�3&"+�3-�$""*�130-,%*8���-43�+�3&"+�3'�1M��'�340"1�3&�3�'**4130�3"!���&-."Y
$4*�0"*�3'-,1&'.�',�*4!"!���+",3'-,�-$���,"%�3'5"�-43*--)�-,�+�3&��43��*1-���6'**',%,"11�3-�308�!':"0",3�130�3"%'"1�3-��"3Y
3"0�3&"+1"*5"1�3-��"�-+"�%0"�3�3"��&"01�U1""��'%40"�FVM��&'1�+-3'5�3'-,�3-��"�-+"���%0"�3�3"��&"0�1""+1�3-�&�5"�1&'$3"!�
3&"'0�+�3&�."01."�3'5"M���03'�'.�,31�6&-�"7."0'",�"!��-,$41'-,��,!�$04130�3'-,�!0"6�.'�340"1�-$��"',%�4,��*"�3-�1-*5"�
��.0-�*"+M���03'�'.�,31�6&-�&�!���,"%�3'5"�0"*�3'-,1&'.�6'3&�+�3&�-$3",��330'�43"!�'3�3-���,"%�3'5"�"7."0'",�"�6'3&���
3"��&"0I����*�11I�-0�3&"�14�("�3�',�%","0�*M���03'�'.�,31�6&-�1&-6"!���.-1'3'5"�0"*�3'-,1&'.�6'3&�+�3&�'**4130�3"!���.-1'3'5"�
"7."0'",�"�3&"8�&�!�6'3&�3&"�14�("�3�-0���3"��&"0M���03'�'.�,31�6&-�1&-6"!��,7'"38�',!'��3"!�3&�3�+�3&���41"!���,"%�3'5"�
'+.��3��,!�0�'1"!�3&"'0��,7'"38�*"5"*I�1'%,'$8',%�3&"�."0�".3'-,�-$�!'130"11�0"*�3"!�3-�+�3&�U1""��'%40"�?>VM�

�� B �%�)���$��&'%��#��*#'%�� �� ��%"�"��!�&�



Figure 10. �/0� )/�$.� 3+ -$ )�$)"�L���0-./�*!��*)!0.$*)M�2#$' �/# �/ ��# -��.&.C�L�0$�&C�2#�/�$.�
9:C?;<�($)0.�=C?9?EMD�

��03'�'.�,31�6&-�!'1.*�8"!���*-5"�$-0�+�3&�41"!�6-0!1�3-�!"1�0'�"�3&"'0�+�3&"+�3'��*�(-40,"8�14�&��1�[*-5"I\�[.�11'-,I\�
[",(-8I\��,!�[8�8\�U1""��'%40"�??VM�

Figure 11. ��-/$�$+�)/N.�L4�4M��)��.($'$)"�!�� �- 7 �/���'*1 �!*-�(�/#D�

Setting 

�&"0"�.�03'�'.�,31��&-1"�3-�.*��"�3&"+1"*5"1�*"�0,',%�+�3&"+�3'�1��,!�6&�3�3&"8�',�*4!"!�',�3&"����)%0-4,!�-$�3&"�
.-030�'31�6�1��*1-� ',5"13'%�3"!M��-13�.�03'�'.�,31��&-1"�"7."0'",�"1�3&�3�&�..","!�',�3&"��*�110--+M��&"1"�!".'�3'-,1�
',�*4!"!�-�("�31�',�3&"�!0�6',%��"',%�",*�0%"!�U�*-�)1I�6&'3"��-�0!1I�+�3&�6-0)�-0�.-13"01VI�!':"0",3�+�3&��-,�".31I�
�*�11+�3"1I��,!�3"��&"01M��"03�',�-�("�31��"',%�",*�0%"!�+�8�',!'��3"�&-6�3&�3�-�("�3�6�1���130"11-0��1�3&"�+�',�$-�41�-$�
3&"�.'�340"M��-0�"7�+.*"I�-,"�1&-6"!���*�0%"�+�3&�3"73�--)�6'3&���3',8�.�03'�'.�,3�13�,!',%�,"73�3-�'3�*--)',%��-,$41"!�
�,!�1�!�U1""��'%40"�?VM��&"�1'9"�-$�3&"��--)��,!�.�03'�'.�,3�+�8�',!'��3"�3&�3�3&'1�.�03'�'.�,3^1�0"*�3'-,1&'.�6'3&�+�3&�
6�1�4,"/4�*�',�,�340"I�6'3&�3&"��+-4,3�-$�+�3&�3-�),-6��,!�!-�+�)',%�3&"+�$""*�1+�**��,!��-,$41"!M�

�-1'3'5"�.-030�'31�1&-6"!�.�03'�'.�,31�1+'*',%I�*'%&3�4*�1���-5"�3&"�.�03'�'.�,31�&"�!I�&"�031I�3&"�.�03'�'.�,3�1'33',%�',�

�%�)���$��&'%��#��*#'%�� �� ��%"�"��!�&� B ��



$0-,3�-$�3&"��*�11I��,!�3&"�3"��&"0��"',%�.0"1",3M��,�-,"�.-030�'3I�3&"0"�6"0"�-3&"0�.�03'�'.�,31�1400-4,!',%�3&"+�3�*)',%�
3-�-,"��,-3&"0��,!��"',%�!'130��3',%M��&'1�.�03'�'.�,3�+�8��"�1&-6',%�3&�3�3&"8�6"0"�,-3��:"�3"!��8��**�3&"�!'130��3'-,1�
%-',%�-,�',�3&"�0--+M��-1'3'5"�.-030�'31�14�&��1�3&"1"�',!'��3"�3&�3�3&"�.�03'�'.�,31�6"0"���3'5"*8�",%�%"!��,!�3&',)',%�
��-43�3&"�+�3&�*"11-,�U1""��'%40"�?@VM�

Figure 12. �#$.�. '!K+*-/-�$/�.#*2.�/# �+�-/$�$+�)/�#�1$)"���
+*.$/$1 � 3+ -$ )� �$)�/# $-��'�..-**(D��# �./0� )/�$.�.$//$)"�$)�
!-*)/�*!�/# �-**(�2$/#�'$"#/��0'�.���*1 �/# $-�# ��D�

�-+"�.�03'�'.�,31�!0"6�,-,Y�*�110--+�1"33',%1� 3&�3�&�!� 1'+'*�0� �1."�31� 3-� 3&"��*�110--+�1"33',%1M���03'�'.�,31�.*��"!�
3&"+1"*5"1��3�!"1)1�-0�3��*"1I�',�3&"'0��"!0--+I�-0�!0"6�-,"�-�("�3�3&�3�18+�-*'9"!�3&"'0�"7."0'",�"M��,"�-$�3&"�!0�6',%1�
1&-6"!�3&"�."01-,�1'33',%�-,�3&"'0��"!�6'3&���*�0%"�+--,�-431'!"�3&"�6',!-6I��*-�)1�"5"086&"0"I�.�."01�1.0"�!���-43I�
�,!�3&"�.�03'�'.�,3�*--)',%�1�!��,!�3'0"!M��&'1�!0�6',%�1&-61�3&�3�3&'1�.�03'�'.�,3�6-0)"!�-,�3&"'0�+�3&�&-+"6-0)��**�
,'%&3��,!�13'**�$"*3��-,$41"!M��,"�.�03'�'.�,3��&-1"�3-�!0�6�3&"'0��0�',�[-,�+�3&\�U1""��'%40"�?AVM��&"��0�',�!0�6',%��,!�
��.3'-,1�+�8�',!'��3"���*-5"��,!�&�3"�0"*�3'-,1&'.�6'3&�+�3&M�

�� B �%�)���$��&'%��#��*#'%�� �� ��%"�"��!�&�



Figure 13. � !/B��#$.�. '!K+*-/-�$/�.#*2.���+�-/$�$+�)/�.$//$)"�$)�/# $-�� ��'�/ ��/�)$"#/�./-0""'$)"�2$/#�(�/#�2*-&D�
�$"#/B��)�/# �-$"#/�.$� �*!�/# ��-�$)�$/�.�4.C�L���*)N/�0)� -./�)��/#$.��/��''MD��)�/# �' !/�.$� �$/�.�4.C�L�#$.�$.)N/�.*����MD�
�)�/# ��*//*(�$/��'�-$6 .C�L�4��-�$)��0-$)"�(�/#DMD�

Change over Time 

��,8�.�03'�'.�,31�!0"6���3'+"�1.�,�-$�+�3&"+�3'�1�*"�0,',%I�',!'��3',%����&�,%"�3&�3�-��400"!M��-+"�.�03'�'.�,31^�0"*�Y
3'-,1&'.1�6'3&�+�3&�13�03"!�-:�.-1'3'5"��,!��"��+"�,"%�3'5"�*�3"0�',�3&"'0����!"+'��"7."0'",�"M��-0�"7�+.*"I�-,"�.�03'�Y
'.�,3�"7.0"11"!�3&�3�+�3&���+"�"�18�3-�3&"+�3&0-4%&-43�"*"+",3�08��,!�+'!!*"�1�&--*��43�6&",�3&"8�6"0"�',30-!4�"!�
3-�30'%-,-+"308�',�&'%&�1�&--*I�3&"8��"��+"�!'1�-40�%"!��,!�*"11��-,<!",3���-43�+�3&�U1""��'%40"�?BI�*"$3VM��&"�.�03'�Y
'.�,3��.."�01�3-��"�1+'*',%��,!�&�1���3"73��4��*"���-5"�3&"'0�&"�!�1�8',%I�["�18K\�6&'*"�3&"8�0"5'"6�+4*3'.*'��3'-,M��&"�
-3&"0�.'�340"�1&-61���1'+'*�0�1"33',%I��43�3&"�14�("�3�'1�30'%-,-+"308M��&"�.�03'�'.�,3^1�$��'�*�"7.0"11'-,��&�,%"1�$0-+�
1+'*',%�3-�1�!��,!�3&"�3"73��4��*"�1�81I�[�%&K\�

�%�)���$��&'%��#��*#'%�� �� ��%"�"��!�&� B ��



Figure 14. � !/B��#$.�. '!K+*-/-�$/�.#*2.���+�-/$�$+�)/�#�1$)"��*/#���+*.$/$1 ��)��) "�/$1 � 3+ -$ )� �2$/#��$!! - )/�
(�/#�.0�% �/.D��$"#/B���+�-/$�$+�)/�"*$)"�/#-*0"#���) "�/$1 � 3+ -$ )� �2$/#�'*)"��$1$.$*)D�

�,"�.�03'�'.�,3��&-1"�3-�!0�6�3&"'0�+�3&�(-40,"8�3&0-4%&�3&"�*",1�-$�*"�0,',%�*-,%�!'5'1'-,�U1""��'%40"�?BI�0'%&3VM��&"'0�
!0�6',%1�1&-6"!�3&"8�*��)"!�4,!"013�,!',%�6'3&�*-,%�!'5'1'-,��,!�*��"*"!�3&"'0�!0�6',%��,�[",!*"11��8�*"\M��&"�.�03'�Y
'.�,3�'**4130�3"1�1304%%*',%�6'3&�!'5'1'-,�',�1�&--*I��3�&-+"I��,!�!40',%���3"13M��&"�6�8�3&"�.�03'�'.�,3�.-030�8"!�3&"'0�
"7."0'",�"�6'3&�*-,%�!'5'1'-,�',!'��3"1�3&�3�0"."�3"!�".'1-!"1�-$�$04130�3'-,�+�8�&�5"���,"%�3'5"�'+.��3�-,��,�-5"0�**�
0"*�3'-,1&'.�6'3&�+�3&"+�3'�1M�

Discussion 

�&"�0"14*31�1&-6�3&�3����1^�1"*$Y.-030�'31�',�3&'1�134!8�'**4130�3"�,"%�3'5"�"+-3'-,1��,!�"7."0'",�"1�+-0"�-$3",�3&�,�.-1Y
'3'5"��,!�,"430�*�"7."0'",�"1M��&"�"+-3'-,1� 3&�3�6"0"�!".'�3"!� ',� 3&"�1"*$Y.-030�'31�6"0"�.0'+�0'*8�,"%�3'5"� ',�*4!',%�
�-,$41'-,I��,%"0I��,!�1�!,"11M��-1'3'5"��,!�,"430�*�"+-3'-,1I�14�&��1�[&�..8\��,!�[$-�41"!I\�6"0"�*"11�.0"5�*",3M��&"�
.-030�'31�1&-6"!�3&"�6�81�',�6&'�&�+�3&���,��"�',3'+'!�3',%��,!���41"�130"11�$-0�+�,8�134!",31M��"��"*'"5"�'3�'1�',�0"�1Y
',%*8�'+.-03�,3�$-0����1�3-�4,!"013�,!�3&"'0�-6,�0"*�3'-,1&'.�6'3&�+�3&�3-��5-'!�'+.�03',%�.-11'�*"�,"%�3'5"�"+-3'-,1�
-0��33'34!"1�-,�3&"'0�$4340"�134!",31M��&'1�,""!1�3-�-��40��"$-0"����1���,�+�)"�+�3&�',1304�3'-,�0"*"5�,3I�',�*41'5"I��,!�
",%�%',%M�

�&"��,�*81'1�-$� 3&"�1"*$Y.-030�'31� ',!'��3"!�3&�3�0"*�3'-,1&'.1�6'3&�+�3&��,!�."0�"'5"!���'*'38� 3-�."0$-0+�+�3&���,�
�"�$-0+"!�$0-+��,�"�0*8��%"I��1�+�,8����1�!0"6�3&"+1"*5"1��1�8-4,%��&'*!0",M��,"�14�&�0"*�3'-,1&'.�3&�3�"+"0%"!�'1�
+�3&��,7'"38M���3&��,7'"38�&�1��"",�!"<,"!��1�3&"�3",1'-,��,!��,7'"38�3&�3�&�5"���,"%�3'5"�'+.��3�-,�3&"���'*'38�3-�1-*5"�
+�3&"+�3'��*�.0-�*"+1�U�43*4I�@>?GVM��&"�.-030�'31�1&-6"!�3&�3����1��-,3',4"�3-�&-*!�-,3-�3&"'0�-6,�+�3&��,7'"38I�
"5",��$3"0�3'+"�&�1�.�11"!M���03�-$������^1�+�3&Y�,7'"38�!'*"++����,��"��330'�43"!�3-�.0'-0�"7."0'",�"1�6'3&�3&"'0�-6,�
3"��&"01I�*��)�-$�14�("�3�),-6*"!%"I��,!�',�!"/4�3"�3"��&"0�.0".�0�3'-,�.0-%0�+1�U��&4�"03I�@>?GVM��&",�+�3&��,7'"38�
'1�,-3��!!0"11"!�$-0����1I�3&"8�+�8�$""*�-5"06&"*+"!��,!�130"11"!�',�+�3&�+"3&-!1��-401"1M��..0-��&"1�3-��!!0"11',%�

�� B �%�)���$��&'%��#��*#'%�� �� ��%"�"��!�&�



students’ math anxiety include increasing students’ math skills, increasing student engagement with math, and instruc-
tion that aims to develop a growth mindset which views failure and struggle as a means to improvement (Ramirez et al., 
2018). 

While many of the relationships were characterized as being negative and filled with anxiety, others were seen as more 
positive. These relationships resulted in students feeling confident in their ability to perform math. However, on occa-
sion, these relationships demonstrated an inflated sense of self-assurance. Some participants believed that they had a nat-
ural ability to perform math which illustrated a fixed mindset. This view reinforces an overarching theme to both positive 
and negative relationships in the study: that despite knowing that growth is possible, the idea that one may be a “math 
person” or not often prevails. 

One significant and influential factor is the other people participants included in their portraits. Teachers were often 
drawn to be larger than the participants and students. Teachers were also usually drawn smiling, saying something at 
a board or in front of the class, or directing a question to be answered. Very rarely were the teachers drawn frowning, 
with angry expressions, or as expressionless. However, several of the class peers included in drawings had negative or con-
flicting expressions, such as smiling with furrowed brows. Often, other classmates were drawn smiling and expressing an 
answer to a problem, while the PST was quietly imploding. This illuminates the isolation a student can feel when others 
are perceived as understanding the lesson, and the student believes they are the only person in the class who is struggling. 
Interestingly, all the portraits in this study showed students working in isolation, in a whole-class teacher-directed lesson, 
or with a teacher. We did not see evidence of a participant working in a group or collaborating during episodes of math 
learning. 

A common theme among the participants was the motivation to learn due to a teacher’s enthusiasm and instructional 
strategies. This shows how important it is for teachers to remain excited about math and to spread positive feelings to 
others during math lessons. Teachers must encourage their students to be intrinsically motivated, to want to participate 
because the activity or topic is something that interests the student, as opposed to being extrinsically motivated (Gojak, 
2013). A teachers’ pedagogical decisions and disposition towards mathematics have a large and lasting impact on stu-
dents. Therefore, what happens during math lessons should be carefully analyzed to ensure that all students can access 
the learning and feel supported in the process of doing so. 

Math instruction that is interdisciplinary, hands-on, and innovative promotes intrinsic motivation. Teachers can also 
incorporate stories, music, and art into math to provide a wider lens on how math intersects with other subjects (Lar-
son & Rumsey, 2018). To accommodate multiple perceptions of math content, teachers can be prepared to offer more 
than one strategy or solution path in math lessons (Small, 2019). Students can be encouraged to use a strategy that makes 
sense, rather than adopt a single approach that they might not understand yet (Boaler, 2016). Children often see math in 
more than one way, and teachers can capitalize on their mathematical insights and creativity to build a richer and more 
inclusive learning experience. It’s the author’s experience that these approaches will help convince students that they are 
“math people.” 

Student Researcher Reflections 

Being both participants and researchers, we were able to closely examine our own relationships with math with more 
honesty. We want to foster a growth mindset in our future students so that they can view failures, not as roadblocks, but 
as steppingstones. We realized that the way we speak, act, and teach math sends messages to our students. We will have 
students who have vastly different experiences from us and some who might be experiencing similar reactions from our 
own time as math students. This research increased our ability to understand our own math-learning journey and that 
of others. We believe this will be immensely helpful to us as future educators. 
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Each of us brought a different perspective to the research. One of us experienced success all through school in mathe-
matics and feels confident in their ability to teach and learn math. Another of us is a math-learner with significant dyscal-
culia, who is on a personal journey to support other students like them to learn to do math well. Our third researcher 
takes a pragmatic approach to math and recognizes its usefulness in the world but remains neutral about the subject. 
Through this research, we all learned that our decisions as future teachers of math matter. We recognize we must build 
a math community that accounts for all learners. We know we must pay close attention to the perspectives and relation-
ships we are helping our students build with mathematics. We reflect that there is a need to facilitate deeper connections 
and understandings of mathematics to teach math well. However, we feel that in our teacher preparation experience, 
only a handful of math courses for pre-service teachers may not truly provide the time and preparation needed. 

Study Limitations 

We recognize that the study participant size is small (n = 52) and does not reflect a wide diversity either in gender (51 
female, 1 male), or race (participants are mostly white) which limits the opportunity to generalize these findings to a 
larger population of PSTs. The location of the institution is in a rural region of a northeastern state, and this contributed 
to the population demographic. Moreover, many of the students come to this university from small and mostly homoge-
neous towns to attend. However, the results in this smaller population mirror what research indicates about PSTs’ math 
anxiety and concern about teaching mathematics in school (McGlynn-Stewart, 2010; Schubert, 2019; Stoehr & Olson, 
2015). We recommend further investigation into a wider population to help broaden our understanding of this phenom-
enon. We believe this will increase the quality of math education instruction in teacher education institutions and for 
PSTs’ future students. 

Conclusion 

The assignment to “Draw a picture of yourself learning math” allowed for an examination of how experiences, emotions, 
and reactions to learning math impact PSTs. Through this process, it has become clear that the prevalence of math anx-
iety, sources of motivation, and the instructional practices present in classrooms can have residual effects on PSTs. PSTs 
who had more negative experiences, emotions, relationships, and perspectives towards mathematics may worry the most 
about their ability to teach mathematics. We suggest it is essential for PSTs to examine their past experiences learning 
math, and creating self-portraits was an effective way to begin this conversation. In our math methods course, we were 
asked to share our portraits and the stories behind them with our classmates. This provided an opportunity to develop 
an understanding about the connections between mathematics instructional strategies and the lingering impacts (both 
positive and negative) which they can have. Moreover, the students in our class recognized the variation in experiences, 
learning differences, and the very real math anxiety often exhibited by their peers. Drawing self-portraits and providing 
opportunities for discussion and reflection can help PSTs approach mathematics teaching and learning in a more com-
prehensive manner. PSTs may come to better understand themselves and others as learners of mathematics, and thereby 
remain open to learning new strategies and practices in methods courses in teacher preparation programs. This will be a 
benefit to all stakeholders in the math learning process. 

While we cannot change past experiences, we can examine them, and use this information to make sound pedagogical 
choices in our own classrooms. The PSTs’ self-portraits illustrated the complexity of emotions and reactions that stu-
dents can experience while learning mathematics. We recommend that teacher educators take similar opportunities to 
aid PSTs in recognizing, and often renegotiating, a past relationship with math. This may lessen anxiety and self-doubt, 
and help PSTs grow in knowledge and capacity to teach math well in their future classrooms. 
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