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Prospective Mathematics Teachers’ Flow Experiences: From High School to University

Matematik Ogretmen Adaylarimin Akis Deneyimi: Liseden Universiteye

Aysenur Uyma* & Hasan Unal**

Abstract

Flow is a subjective experience that is a state of being totally involved, absorbed by activity and focused while enjoying
doing the activity for its own sake. Researchers found out flow experience is effective in learning and teaching process.
Therefore, the purpose of the research was to investigate the flow status of prospective mathematics teachers at major
courses in university and whether their flow status is changed from high school to university, or not. It is also determined
the factors affecting their flow experiences. The design of the longitudinal research conducted with 55 participants is a
mixed study including descriptive study and multiple case study. Data collection tools are the form for the degree of
difficulty of university entrance exam questions in order to get information students’ flow experience in high school, Flow
Short Scale developed by Rheinberg, VVollmeyer, and Engeser (2003) and semi-structured interviews are used. Results
show a few numbers of student teachers experience flow; the majority feel at ease in accordance with 5 channels flow
model designed by depending on 4 quadrants flow model (Massimini & Carli, 1988) and 8 channels flow model
(Massimini & Carli, 1988). Moreover, instructor factor, the difficulty level of academic tasks, academic effort, and
association between previous knowledge and the objectives of the courses have impacts student teachers’ flow status. The
other finding is rote learning prevents to experience flow.
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Oz

Oznel bir deneyim olarak akis, bir etkinligi gergeklestirirken amacin yalmizca etkinligin kendisinin oldugu, keyifle
tamamen kendini kaptirdigi, etkinlikle biitiinlestigi ve odaklandigi bir durumdur. Arastirmacilar akis deneyiminin 6grnme
ve 0gretme siiregleri izerinde etkili oldugunu tespit etmislerdir. Bu nedenle, bu aragtirmanin amaci matematik 6gretmen
adaylarinin tniversitede aldiklart alan derslerinde akis yasama durumlarini incelemek ve liseden iiniversiteye akis
deneyimlerinde degisiklik olup olmadigini tespit etmektir. Ayrica, degisikligin oldugu ve olmadigi durumlan etkileyen
faktorlerin ne oldugunu belirlemek arastrimanin amaglarindandir. 55 katilimer ile gergeklestirilen uzun siireli galismanin
aragtirma deseni betimsel ve ¢goklu durum ¢aligmalarini igeren karma arastirma yontemi olarak belirlenmistir. Veri toplama
araglar olarak lisedeki akis durumlarin belirlemek amaciyla yiliksekdgretime gegis sinavi sorularinin zorluk derecelerinin
puanlandirilmasi i¢in bir form, Rheinberg, Vollmeyer ve Engeser (2003 ) tarafindan olusturulan ve Isigiizel ve Cam (2014)
tarafindan Tiirkge’ye uyarlanan Akis Kisa Olgegi ve yar1 yapilandirilmis miilakatlar kullamlmistir. Bulgular, az sayida
o0gretmen adayinin bu dersler kapsaminda akis yasadiklari, 4 kanalli akis modeli (Massimin& Carli,1986) ve 8 kanall1 akis
modeline (Massimini & Carli, 1988) dayanarak tasarlanan 5 kanalli akis modeline gore dgretmen adaylarin ¢ogunun
rahatlama kanalinda olduklarmi gostermistir. Ayrica, Ogretmen faktoriinlin, yapilan akademik etkinligin zorluk
derecesinin, akademik ¢abanin ve derslerin kazanimlarin1 dnceki bilgiler ile iliskilendirme diizeyi 6gretmen adaylarinin
akis yasama durumlar tizerinde etkili oldugu goriilmistiir. Bir diger bulgu ise ezberci yontemin akis deneyimini
engellemesidir.
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Introduction

Some of the problems frequently encountered during educational process are students' indifference
toward courses, not being involved actively in learning process and being reluctant to learn new
information (Csikszentmihalyi, 1997b). These issues appear in classrooms. Although students' bodies are
in the classrooms, but not their minds (Steinberg, Brown & Dornbusch, 1996). This situation causes
serious problems in mathematics education. The discrete nature of mathematics and biases developed
toward it complicate to learn the objectives. Some other reasons for having difficulty in mathematics are
which they could not make connection with daily life and not being aware of the importance of developing
analytic thinking and problem solving skills via mathematics (Shernoff et al. 2014). These problems are
mostly related with affective domain including feelings and motivation. In this paper, motivation as a
component of affective domain is elaborated by concerning the solution of the mentioned issues, since
motivation plays a significant role in learning process and school achievement (Pintrich & Schunk, 1996).

Ryan and Deci (2000, p.54) described the concept of motivation as 'to be moved to do something.'
Another definition of motivation is the process that target-oriented actions are supported and sustained
(Schunk, Pintrich & Meece, 2002). Many researches are made on motivation having a significant role to
achieve goals and theories are propounded to discover the nature of intrinsic motivation deeply. One of
them is flow theory. The theory is conceptualized by Hungarian psychologist Mihaly Csikszentmihalyi in
the last half of the 20" century. As a psychological state, flow is being totally involved, being fascinated
and getting enjoy while doing an activity (Csikszentmihalyi, 1988). According to Csikszentmihalyi
(1997), it is required to achieve and sustain an activity that to recognize one's skills and interests, to be
able to control inner life and to determine realistic goals. In such a situation, s/he concentrates completely
and in the zone, calls flow, while realizing the lower steps to achieve the goals. Consequently, s/he is
motivated while achieving the aims and determines more challenging ones. Shortly, it can be said that
flow experience is the output of the mutual relationship between success and intrinsic motivation
(Csikszentmihalyi & Rathunde, 1997).

Flow experience has many dimensions, including the conditions and characteristics of flow state. The
conditions are having clear goals, immediate feedback and the balance between challenge perceived and
skill matching up with the level of the challenge. The features of flow experience are intense
concentration, the sense of control over the action, loss of self-consciousness, loss of sense of time and
autotelic experience. The initial condition is to have clear goals is that one determines well-defined targets
and the actions to achieve them. Individuals overcome the obstacles while reaching the goals under favour
of immediate feedbacks and improve the process. The most underlined condition of flow experience is
the challenges stretching the skills, but ‘not overmatching or underutilizing’ (Nakamura &
Csikszentmihalyi, 2009, p.89). If the level of challenge overmatches someone’s capacity, the person is
getting anxiety. In the contrast, if the level of challenge is low with respect to the skills, s/he is getting
bored. In the both of the situation, s/he is more likely to leave the activity or not continuing progressively
(Csikszentmihalyi, 1990). In addition of the conditions, the first characteristics of flow is to be absorbed
and to pay particular attention to the activity. The control on the action belongs to the individuals. S/he
recognizes how continuation of the process is. S/he does not care about her/his appearances, the others’
thoughts and s/he has her/his own standards to evaluate the progress. The individual loses the sense of
time and perceive that time goes faster in general. Finally, the autotelic experience is that the activity is
rewarding in itself. The person does the activity for enjoyment, not for external outcomes
(Csikszentmihalyi, 1990; Novak & Hoffman, 1997; Novak, Hoffman, & Yung, 2000).
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Some models are designed to show psychological situations with respect to challenge and skill balance.
The first flow model is shown in Figure 1. According to the model, someone can experience flow when
her skills matches the challenge of an activity.

Figure 1. Flow Model (Csikszentmihalyi, 1975)
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4 quadrants flow model (Csikszentmihalyi & Csikszentmihalyi, 1988) is developed (Figure 2). A
person experience flow when the perceived skill and the perceived challenge is at high level. If the
perceived challenge overmatching with the skill, s/he feels anxious, the otherwise s/he gets bored. If the
challenge and skill remain the moderate level, it leads to experience apathy. Flow is the one which people
experience positive feelings, and the other three channel lead people to experience negative feelings
(Jonsson & Persson, 2006).

Figure 2. The 4-Channel Flow Model
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Massimini and Carli (1988) designed a more complicated flow model that includes 8 channels (Figure
3). The channels are categorized in accordance with the following:

High level of challenge and skill lead to flow,

High level of challenge and moderate skill lead to arousal,

High level of challenge and low skill lead to anxiety,

Moderate level of challenge and low skill lead to worry,

Low level of challenge and low level of skill lead to apathy,

Low level of challenge and moderate level of skill lead to relaxation,
Low level of challenge and high level of skill lead to boredom,
Moderate level of challenge and high level of skill lead to control.
Moderate level of challenge and skill lead to ease.

Figure 3. The 8-Channel Flow Model
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As mentioned above, the main precondition of flow state is that one has capacity to overcome the
challenges of an action. When the balance between challenge and skill is not found, the activity either is
getting boring or is getting worrying. It is not possible flow to occur for both of the two situation
(Csikszentmihalyi, 1975a; Schmidt, Shernoff & Csikszentmihalyi, 2014). Flow is an optimal experience
occurring the activity whose difficulty allows people manage, control and achieve. For that circumstances,
they become “a magnet to learn new information” and improve their skills while the level of challenge
increase. If the level of challenge is below the level of skill, it is possible for flow by increasing the former.
Otherwise, it is the way for flow by increasing the latter (Csikszentmihalyi, 1997, p.2).

Many researches are made for understanding the dimensions of flow experience. According to
Csikszentmihalyi and LeFevre (1989), people need to hope success for flow state. They do not expect the
people who avoid failure to experience flow. The research made with junior university students in
Switzerland was related to that point (Schiiler, 2007). The study was carried out two stages. The purpose
of the first stage was to investigate the prediction of flow with the challenge-skill balance and effects of
flow on the course. Data were collected from 57 students by means of Flow Short Scale (Rheinberg,
Vollmeyer & Engeser, 2003) and Positive and Negative Effect Scale (Watson, Clark, & Tellegen, 1988).
According to the data analysis, students who hoped to be successful experienced flow and students who
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feared to fail did not. Moreover, it was found that there is a significant relationship between the challenge-
skill balance and flow. The aim of the second stage was to examine flow consequences in the related with
academic performance. Data were collected by the same materials and exam performances. The results
of the study showed that flow experience is a predictor of exam performance.

The longitudinal research conceptualized students’ engagement with related to their concentration,
interest and enjoyment. It was analyzed that how students spent their time in schools and under which
conditions they actively participated to school activities. The sample of the study formed 526 American
high school students. The results of the study showed that students experienced flow when both of the
challenge of the activity and their skills were higher level, when they interested in that activity and when
they could control their environment. In addition, the most frequent activities allowing flow were found
as individual works (Shernoff, Csikszentmihalyi, Schneider & Shernoff, 2014).

Various study reached how flow occurs, the features of flow and the factors affecting on the
experience. Some topics of the researches in the concept of flow are the following; social class by Allison
and Duncan, age groups by Abbott, cultural differences by Massimini, Csikszentmihalyi and DelleFave,
and alienation by Mitchell (Csikszentmihalyi & Csikszentmihalyi, 1988). However, the educational
studies at mathematics related with flow theory are limited in national literature. Especially any study is
not encountered flow status of prospective mathematics teachers during major courses at university level.

It is thought that investigation of flow experiences of mathematics teachers’ candidates from high
school to university is important since all students attending faculty of education come to university with
their experiences, feelings and motivation towards mathematics. If they were happy with mathematics at
high school, it must be resumed at university. If they did not experience flow at high school, it needs to
provide them to experience flow at university. Since, if teacher candidates do not experience flow during
their learning process, they would not lead their students to such an experience (Frase, 1998)

When the mentioned researches are taken account, flow state as an optimal experience is quite
important since it provides opportunities to engage students to participate actively in learning process and
sustain learning by enjoying. In addition to learn more, students have positive experience during learning
process (Deci & Ryan, 1985). Therefore, this purpose of the study was to examine flow experiences of
mathematics teacher candidates in the major courses at university and to detect how flow experience
changes in from high school to university level, if so. In addition, the study aims to find the source of the
changes.

Method
Data collection process and tools, and data analysis were mentioned in this chapter.
Research Design

The research is a mixed study (Morse, 2003) as including quantitative and qualitative research methods
in order to identify status of flow experience of prospective mathematics teacher in Primary Education
for mathematics and geometry courses during their high school education and to determine whether the
participants experience flow at their major courses including analysis, algebra and analytic geometry at
university, and what the reasons were. For these purposes, the research was into two parts. Descriptive
study was followed to investigate perceived challenge of participants in the university entrance
examination in 2017 (YGS 2017) to know their flow experiences in high school. Descriptive study is used
to explain extensively of certain circumstances of a group of people (Lambert & Lambert, 2012). Thanks
to the description, it is gained the opportunity to select the critical cases. In addition to the descriptive
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study, it is aimed that to investigate the causes of changes in flow experience at high school mathematics
and geometry courses after university. Therefore, the qualitative part of the research design is endorsed
multiple case study (Stake, 2013).

The Sample and Data Collection Process

The research is a longitudinal study taking two periods. The first data were collected in fall semester
in 2017 from 36 freshmen primary mathematics teachers and data of the second part of the research
collected from 36 junior students at the same department in fall semester in 2019. 17 of the participants
attended the two parts of the study. Therefore, the sample forms from 55 prospective mathematics
teachers. Interviews were had with six participants. Participants who had semi-structured interviews were
chosen by using output obtained from descriptive statistics. These special cases were categorized in
accordance with the following:

-Experienced flow at high school and also experienced at university,
-Experienced flow at high school, not experienced at university,

-Not experienced flow at high school, experienced at university,

-Not experienced flow at high school and also experienced at university.

Semi-structured interviews were made for qualitative research of the mixed study in order to
investigate the factors underlining changes on the status of flow experience from high school to university.
The participants were called as P01, P02, P03, P04, P05 and P06.

All participants were willing to attend the study.
Data Collection Tools

University entrance exam questions was used to gain information about flow experience of
the students at mathematics and geometry courses during high school years. The questions were
given on a A3 page, individually and a form too fill the degree of difficulty of the questions.

Flow Short Scale (FSS) designed by Rheinberg, VVollmeyer, and Engeser (2003) was used to
investigate flow experience of the prospective mathematics teachers at algebra, analysis and
analytic geometry courses during university education. The scale formed by the flow and anxiety
factors. The scale was adapted in Turkish by Isigiizel and Cam in 2014. Data gathered by FSS
used to determine the critical cases who experience flow and anxiety during the major courses at
university. Semi-structured interview was used to understand the reasons for the experiences,
deeply. Semi-structured interviews provide deep understanding about the participants' their own
definitions, expressions and perceptions about certain issues, which is the focus of quantitative
researches. The characteristics of the interviews is to give the participants opportunities to
express their thoughts (Matthews &Ross, 2010). Interview process was recording completely by
courtesy of participants, and researchers analyzed participants’ wordings carefully.

Consequently, the research design was mixed research including descriptive study and
multiple case study, and the means of data collections were the form for university entrance
exam, Flow Short Scale and semi-structured interviews.
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Data Analysis

Column charts were used to analyze quantitative part of the research. The tables show the number of
students in each degree of difficulty. Difficulty levels are scored as “l-very easy, 2-easy, 3-moderate
difficulty, 4-difficult, 5-very difficult” for mathematics and geometry, separately. Frequency table is used
to evaluate both majors at the same table. The levels of difficulty were categorized into three levels as
easy, moderate and difficult.

One of the purposes of the research is to investigate flow status of prospective mathematics teachers.
Hence, Flow Short Scale was used to collect data. Data were evaluated by 5-channel of flow constituted
by inspiring 4-channel (Massimini & Carli, 1988) and 8-channel (Massimini & Carli, 1988) flow
models. The 5-channel flow model showed below.

Figure 4. The 5-Channel Flow Model
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The characteristics of each channel are the following:
Flow channel: skills matched with high challenge
Boredom channel: skills greater than low challenge
Apathy channel: skills matched with low challenge
Anxiety Channel: skills less than high challenge

Ease Channel: skills matched with moderate challenge

The scores given by the participants to the items of Flow Short Scale for each course are categorized
in accordance with the following:
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Table 1. The Categorization of Scores for Each Channel

Flow Factor Anxiety Factor
6<x Flow 6<x Anxiety
3<x<6 ise Ease 3<x<6 Ease
X<3 ise  Boredom X<3 Apathy

X: Average score of each factor
Research questions are below:

1.  What are the status of flow experience of prospective mathematics teachers at Algebra,
Analysis and Analytic Geometry at undergraduate level?
2. How has the flow status of prospective mathematics teachers at mathematics and geometry
courses in high school changed in the university? Why?

The Results

Flow experience is based on the relative state of perceived skill and perceived difficulty on a task.
Thoughts of the participants, who achieved YGS 2017 and entered the department of Primary Education
in Mathematics at a public university, about the difficulty levels of questions in mathematics and geometry
majors were taken as reference in order to obtain information about their flow experience during high
school education. The graph below shows the frequencies of the participants' scores on the difficulty level
of 29 mathematics questions in the transition to higher education examination. As can be seen in the
graph, 55% of the participants found the mathematics field questions to be of “medium difficulty”. In
addition, 6% of the prospective teachers considered the questions as “very easy”, 25% of them regarded
as “easy” and 14% of them found “difficult”. None of the participants thought that the field of mathematics
was “very difficult”.

Figure 4. Degree of Difficulty Given to Mathematics Questions in YGS 2017
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In order to obtain information about the flow experiences of elementary mathematics teacher
candidates in the field of geometry during high school education, they were asked to score the difficulty
levels of geometry questions during the entrance exam to higher education. The following graph was

attained in accordance with the obtained data. As can be seen in the graph, 55% of the students thought
that geometry questions were in the category of “intermediate difficulty”, like mathematics. In addition,
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approximately 3% of the participants stated that the questions were “very easy”, 14% of them regarded
as “easy”, 20% considered as “difficult” and 8% found as “very difficult”.

Figure 5. Degree of Difficulty Given to Geometry Questions in YGS 2017
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Finally, the fields of mathematics and geometry were evaluated together. As can be seen in the table
below, 2 participants thought “easy” and 2 participants found “difficult” to both of the mathematics and
geometry questions. There are 8 students who thought that the questions were in “moderate difficulty”.
There is no one who found mathematics difficult and is not forced in geometry. In contrast, there are 3
students who were forced in mathematics and geometry. As a result, it was seen that the number of the
students who challenged in geometry is more than the number of the participants challenged in
mathematics. Therefore, the graphs showed similar distributions.

Graph 1. Graph of Students Categorized in Accordance with Degree of Difficulty of Mathematics and Geometry
Questions in YGS 2017

Challenge

Skill

The following two tables were formed by 5-channel flow model with data obtained from Flow Short
Scale. The first table is based on upper intermediate skill level matching with low and high level of
challenge, which the experiences are classified as “boredom” and “flow”, respectively. The second table
is based on lower intermediate skill level matching with low and high level of challenge, which the
experiences are classified as “apathy” and “anxiety”. Intermediate skill and challenge matching is called
as “ease”.
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Table 2 displays the number of students involving the channels of flow, boredom and ease. The
percentages of students are the following for Algebra; 2% at flow, 40% at boredom and 58% at ease,
approximately. For Analysis, 10% of the participants experienced flow, 7% of them felt bored and 83%
of them were at ease channel. Lastly, about 13% of students experienced flow, 6% of them at boredom
and 81% of them felt ease. Briefly, most of students were at ease channel for all of the three courses.

Table 2. Frequency Table of Students Experienced Flow, Boredom and Ease at Mathematics and Geometry in
Accordance with Flow Factor

Mathematics Geometry

Algebra Analysis Analytic Geometry
Flow 1 4 5
Boredom 14 3 4
Ease 21 30 29

Table 3 shows the number of students who experienced anxiety, apathy and ease for each course. The
percentages of students’ experiences at Algebra are about 17% in anxiety, 33% in apathy and 50% at ease.
In analysis, 11% of students experienced anxiety, 42% of them felt apathy and 47% of them were at ease.
Finally, 6% were anxious, 53% experienced apathy and 41% of them were at ease for Analytic Geometry.
In sum, most of students were at ease channel at algebra and analysis, whereas most of them were at
apathy channel.

Table 3. Frequency Table of Students Experienced Anxiety, Apathy and Ease at Mathematics and Geometry in
Accordance with Anxiety Factor

Mathematics Geometry

Algebra Analysis Analytic Geometry
Anxiety 6 4 2
Apathy 12 15 19
Ease 18 17 15

When the national literature is considered, no research has been found about continuity of flow status
of prospective mathematics teachers from high school to university education at their major courses.
Hence, this study was carried out with the aim of filling this gap. Moreover, it was needed to know the
sources affecting the direction of status of flow experience. Therefore, it was tried to retrace the sources
by interviewing. Semi-structure interviews help researchers to scrutinize profoundly participants’
thoughts.

Table 4. Categorization of participants in accordance with flow status

High school  University High school  University

Mathematics Mathematics Geometry Geometry
Experienced flow K02- K04- KO05- KO02- K03-K06 K02-K03- K04- KO03-K06

K06 K05-K06
Not experienced KO01-K03 K01-K04- K05 K01 K01 - K02- K04 -
flow K05
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Factors below affecting the participants’ flow status concentrated as taking into consideration their
wordings. These are:

- Instructor factor including personal features and expectancy from students

- Perceived difficulty level of academic tasks

- Academic effort

- Association between previous knowledge and the objectives of courses

Description of PO1

PO1 scored 75 points out of 145 for mathematics questions and 39 points out of 55 for geometry
guestions as degree of difficulty. The profile of flow at university is on the table:

Table 5. The Flow Profile of P01

Algebra Analysis Analytic Geometry
Boredom Ease Boredom
Apathy Apathy Apathy

According to data, P01 experienced flow in mathematics and not experienced flow in geometry at high
school. S/he has not experienced flow at university level for algebra, analysis and analytic geometry.

Firstly, instructor factor is seen as an important role for status of flow. PO1 thinks that she was good at
mathematics during high school because it can be understood that she liked her mathematics teacher’s
teaching style was effective, since the teacher drilled and memorized previous topics, frequently. Besides,
she thinks that she had difficulties to understand geometry because of the geometry teacher. Her wordings
about teaching style are the following:

“My Mathematics teacher was very good. He was doing it all over again. That's why we learnt the
topics. We didn't even have to do it again at home. We could learn everything from him and focus on
testing.”

“In high school, my geometry teacher was not good. (....) When the geometry teacher was changed at
3 grade, I tried to progress in Geometry but I couldn’t progress and, then I stopped studying soon.”

When she considered her performance at university, she feels more comfortable at Algebra and
Analysis than Analytic Geometry. She linked to the instructor including teaching style, personal features
and difficulty of the exams at these courses. She can concentrate during lessons and feel at ease during
exams at Algebra because of not being challenged. She also can focus at Analysis, related with the
teacher’s personal features. However, she does not like Analytics Geometry at university, even if the
grade of the first midterm is higher than previous ones, associated with memorizing.

“Algebra is harder than the previous ones (Linear Algebra 1 and Linear Algebra 2), because it is so
abstract. (...) It doesn’t have meaning for me.

“Our teacher is fine. So, I can focus. There's no time to fall, it's moving so fast. You have to take notes.
I'm taking notes.” (Algebra)

“The questions (of midterm) are usually related to what they solved in the lessons. That's why it's not
hard. I'm not worried” (Algebra)

“I focus on. The teacher is a bit of a relaxed person. I love casual people.” (Analysis)
“The midterm went better. We are constantly memorizing.” (Analytic Geometry)

“The grade (of the first midterm) is higher but, still, T don’t like it.” (Analytic Geometry)
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The perceived outcome of Mathematics is another factor on PO1’s motivation to study Mathematics at
high school. She mentioned she wanted to enter a good university to get better opportunity to find a job
after university.

“The most important lesson was mathematics for the university entrance examination. That's why I've
always studied mathematics. You know, the coefficient of mathematics is higher than other majors.”

She has studied mathematics courses in order to undergraduate from university. The main motive is to
pass the exams. Therefore, she stated she does not study out of exam periods.

“I think it's because we study for the exam, not to learn. I guess I think it will be useless for the future.”
“I don't work outside the exam period.”
“...I know I have to study. Hence, [ do.”

Description of P02
P02 scored 59 points out of 145 for mathematics questions and 20 points out of 55 for geometry
questions as degree of difficulty. The profile of flow at university is on the table:

Table 6. The Flow Profile of P02

Algebra Analysis Analytic Geometry
Boredom Flow Boredom
Anxiety Ease Apathy

P02 thinks teachers have an important role his learning process at mathematics. He thought he was
good at mathematics since his teacher used effective ways to teach and had a positive relationship with
his students. On the other hand, he thinks the instructor’s role is weak, so the success at geometry is more
related with students’ ability.

“It's the teacher who gives information at the beginning. The better instructors teach, the better we
learn.”

“My teachers were very good.” (High school mathematics)

“It was my math teacher at primary school. I liked his teaching style and his approach to us. He was
telling mathematics in a beautiful way. I was looking forward to math. As a result, that’s why I like
mathematics.” (High school mathematics)

“I loved to study mathematics, [ was just studying to enjoy.” (High school mathematics)

“Geometry ends in the person.... I don't think geometry depends on the teacher.” (High school
geometry)

When he takes his performance at university level into consideration, he feels better at analysis than
algebra and analytic geometry associated with teaching methods, personal characteristics of the instructor
and expectancy from students in exams. He thought that both of the courses requires memorizing,
therefore he does not feel the need to study.

“I think the teacher factor is very important. If a teacher makes me like to the course, I will greedily
work on that lesson. Nevertheless, most of the instructors at the university are not like that.”
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“The lesson is so boring. (...) Everything is about memorizing. I listen to the instruction, I write and I
go. [ don't remember anything after the exams. (...) I just memorize some theorems and proofs for exams.
That's why it's so boring.” (Algebra)

“All three of them (Linear Algebra 1, Linear Algebra 2 and Introduction to Algebra) entered the same
teacher, and the grades were not good in all three.” (Algebra)

“T like analysis as I like the teacher. You love that lesson when you have teachers.” (Analysis)

“The teacher is comfortable. The lesson is enjoyable. After he tell main theoretical issues, he solves
the samples. It's fun.” (Analysis)

“In the formula, you just substitute for the exam. I don't think that kind of thing evaluates anything.
For example, | got 95 on the analytical geometry exam. If you ask me one question from the midterm, |
can't do, right now. I'm bad at analytic geometry”

“Memorizing is expected for some courses, so [ don’t need to study except from exam period.”
Description of P03

P03 scored 84 points out of 145 for mathematics questions and 27 points out of 55 for geometry
questions as degree of difficulty. The profile of flow at university is on the table:

Table 7. The Flow Profile of P03

Algebra Analysis Analytic Geometry
Flow Ease Ease
Anxiety Anxiety Ease

Teachers plays an important role for P03’s feelings toward Mathematics and geometry. Although she
was not confident about doing mathematics, her teachers changed her feelings and provided her to develop
self-confidence. At university, P03 is the one who expressed Algebra as ‘love’. On the other hand, she
did not have difficulties in geometry, she did not consider herself as successful and happy, related with
the instructor.

“T had low self-esteem on mathematics and geometry because of my elementary school teacher, |
couldn’t like him. I had bad experiences with him. (...) Also, I couldn't even love mathematics in middle
school, since I couldn't like my teacher, again.”

“Thanks to my teacher at high school, I studied hard, so, I was good at Mathematics and Geometry.
They supported to me by saying “You can do it!” and I did.”

“T love the teacher of Algebra, so I love the lessons.” (Algebra)
“Again, I will connect to the teachers, I did not like the teacher of geometry.” (Analytic Geometry)

Besides, she has some problems in Introduction to Algebra since she could not make a connection with
previous knowledge, she tries to understand and study regularly. She is the only one who experience flow
in the aspect of absorption by activity. She thinks that she has more challenged on Algebra than Analysis,
she feels at ease more.

“I couldn’t understand the logic of Algebra; I have tried to understand. (...) I study notes day-to-day
not to forget.”

“Algebra is challenging for me.”
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“Algebra is harder than Analysis, however, I feel more comfort at Algebra.”

P03 will repeat Analysis 2 at the spring semester. She linked the failure with challenges faced in
Analysis 1 on the previous semester. She had difficulties Analysis 1, hence, she thinks she will face similar
problems on the other Analysis courses. Even, she knows Analysis 3 is not a hard one, she got into a panic
during the midterm of Analysis 3.

“I failed Analysis 2. I couldn’t like Analysis 1. I couldn’t understand the topics. (...) Therefore, I had
some problems. | know, Analysis 3 is easy, but I got panic during lectures and exams. For this semester,
Analysis 3 is the hardest course.”

The participant thought that she was good at mathematics and geometry at high school and it is
reinforced at university.

“The courses I have attended at university reinforce my love for mathematics and geometry.
Nevertheless, I fear to fail.”

Apart from these, she feels anxious when she does not know how to study for any course. Additionally,
she has fear of exam.

“I couldn’t anything in the first half an hour (at the exam of analytic geometry). I felt panic.”

P03 has been motivated to study at high school and university because she thinks the success will
provide advantageous in the future.

“The main reason to study Mathematics was to enter a good university.”

Description of P04
P04 scored 47 points out of 145 for mathematics questions and 21 points out of 55 for geometry
guestions as degree of difficulty. The profile of flow at university is on the table:

Table 8. The Flow Profile of P04

Algebra Analysis Analytic Geometry
Boredom Ease Ease
Anxiety Anxiety Anxiety

The factor of instructors is found as an important component of P04’s academic performance and
motivation. She mentioned her teacher at primary education was very nice teacher, so, she loved
mathematics. However, teachers at secondary and high school were not good, hence, she thinks that her
performance at mathematics was low because of them. Additionally, she noted that she likes algebra,
since she likes the teacher; and she does not like Analysis, because she does not like the teacher.
Consequently, it can be said that if she has good feelings towards instructors, she wants to listen the
lectures and to study.

“My teacher in elementary school was also very good. My math teachers at high school and middle
school were not good. .... They were writing on the board and telling somethings. They weren't too
interested with us.”

“University professors did not meet my expectations.”
“I loved algebra because of his teacher. I love the teacher, so I'm listening to her lesson.”

“I don't understand (Analysis) at this semester. It is very important for me to like the teacher, but, I
don’t like the instructor of Analysis.”
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“Our teacher is a person who takes points off, perfectionist. the teacher expects us to write the same
solutions from notes. Also, s/he does not accept different ways to solutions.” (Analytic Geometry)

P04 does not have difficulty at Analytic Geometry because the course, as she mentioned, requires to
memorize and her memorizing skill is good. Hence, she feels at ease.

“I don’t have difficulty (at Analytic Geometry), because it is expected from us to memorize the rules
and proofs.”

She avoids challenges. She did not try to understand topics that she had difficulties or did not try to
resolve questions that she couldn’t solve.

“I don’t like strive hard questions, even to ask teacher.”

“I loved very much Mathematics at primary education. (...) I preferred to solve mathematics tests
rather than other majors.”

Her main motivation to study hard mathematics and geometry at high school was to make her parents
happy.

“My family always struggles for me to fulfill my needs. Therefore, I wanted them to make happy and
studied hard.”

Description of P05

PO5 scored 60 points out of 145 for mathematics questions and 26 points out of 55 for geometry
questions as degree of difficulty. The profile of flow at university is on the table:

Table 9. The Flow Profile of P05

Algebra Analysis Analytic Geometry
Ease Ease Ease
Ease Anxiety Apathy

PO5 expresses that s/he had good at mathematics and felt at ease for primary school. Teachers played
an important role for the situation. S/he advocated teachers as guidance must support their students to take
responsibilities in their learning process. Moreover, s/he thought that the relationship between teachers
and students affects students’ motivation.

“... since my primary school teacher gave special attention to me, [ was successful”

“I think teachers must guide us to achieve solutions rather than to give solutions.”

“... we lead to rote learning at university. They (the instructors) do not teach conceptually.

“I like linear algebra because of the instructor.”

“The teacher mentions just the notes. On the other hand, my friends also can solve the questions in
notes. Thus, the presence of instructors is not necessary for me.” (Analysis)

P05 mentioned the one source of problems in mathematics major is the association level of previous
knowledge and the objectives of courses. As the topics which needs higher mathematical thinking skill
did not teach conceptually and students lead to rote learning rather than showing the proofs of formulas
in high school, s/he has problems at analysis course in university.
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“I was not successful at the topics Math2 (requiring higher mathematical thinking) since teachers did
not explain where formulas come from. (...) I think we can be more successful if teachers learn the origins
of formulas.”

“I did not understand algebra.”
“Basic mathematics skill is not enough to achieve.” (Algebra)
“I have difficulty to understand.” (Analysis)

P05, as his/her wordings, is not used to study regularly. Since s/he did not encounter challenges and
could got the sufficient point in exams, s/he did not need to study. when s/he saw that effort is not enough,
s/he had problems to study, since s/he did not have study habit. The situation leads her/him to rote
learning.

“l could achieve even if | did not study, therefore, | did not need to study.
this process lasted until the 10th grade. Then there was a stumbling. But now I'm so used to not working,
it's a big hardship for me.”

“I stopped studying a long time ago, and I studied the exams last night.”

“T sit down on the last day and work with my friends to get notes that can pass exams. When this is the
case, there is no need to work hard. Nobody appreciates me for the extra effort | make, and nobody even
knows it.”

“There is something expected from me, if I can fulfill it, there is no problem, if I cannot, I have to
work.”

“I'm terrible about linear algebra, my mediocre, I don't know anything, but I've passed the lesson.”

When s/he was studying and listening to the university, s/he experienced happiness. When s/he talks
about these moments, s/he emphasizes that s/he has succeeded in achieving some degree of difficulty and
that s/he can activate his own capacity.

“I had a lot of fun studying derivative and integral. (...) I studied, I had fun because I realized I could.”
(Analysis)

I was stuck in a question. Then I was able to solve the question. | was very happy when | solved the
question.” (Analysis)

“I feel happy when I feel the creativity.” (Analytical geometry)
Description of P06

P06 scored 62 points out of 145 for mathematics questions and 29 points out of 55 for geometry
questions as degree of difficulty. The profile of flow at university is on the table:

Table 10. Flow profile of P06

Algebra Analysis Analytic Geometry
Ease Flow Flow
Ease Apathy Ease
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The participant considers that his favorite courses in high school were mathematics and geometry. The
reason for this is the subjects are related with each other and progress in a certain integrity. The highest
score in university entrance exam was these courses. In summary, s/he studied mathematics and geometry
for its own sake.

“My favorite lesson was math. It made sense, I could understand the logic. (...) Among the subjects I
could establish meaning in mathematics. He was enjoying it. I understood because I enjoyed it.”

“I used to solve geometry with pleasure.”

“In high school, my highest course was mathematics. (...) My main concern when studying
mathematics or geometry classes was not to get high marks. I was happy to see that I could do it.”

Teachers are effective in her/his engagement and motivation. Teachers' relationship with students,
teaching techniques used, expectations from the students in the exam have roles in the stress level of this
participant.

“But the teacher gives the theorem and does not solve the example. This is a little oppressive. (...) In
short, there is a lack of lecture style.” (Analysis)

“The teacher did not mention the meanings of mathematical terms he used in the beginning. When
these concepts were used in other titles, | did not understand since | did not know the concepts." (Analysis)

"Sometimes | try to learn from my respect for the teacher. (...) I also love the teacher. It is very labor-
intensive.” (Algebra)

When there is the slightest thing, it draws directly. (...) Exam reading of the instructor is problematic.
And that's stressing. | don't trust myself when | take the exam, | know she will take points off in final
exam. It's not about not knowing, but getting the teacher to accept it.” (Analytic Geometry)

Participant 6 appears to spend academic effort required by taking responsibility in his / her learning
process. When s/he does not understand, s/he tries to solve problems by asking for help from his / her
friends or teachers or by his / her own work.

"I wasn't giving up when there was something I couldn't do; I was thinking about how to do it. ”’(High
School Mathematics and Geometry)

"I'm really trying to understand Algebra. | work outside the classroom. I'm trying to explore the points
that I don't understand.” (Algebra)

“We do research with our friends and see how we can find examples." (Analysis)
“Then I started to understand better when I worked and closed that gap.” (Analysis)
"I've been studying regularly for high school years.

"When | was studying mathematics or geometry, my main concern was not to get high marks. He was
happy to see that | could work and do it.

"I'm really trying to understand Algebra.”
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Discussion

When the national literature is considered, no research has been found about the status of the flow
experience of prospective mathematics teachers during major courses at undergraduate education.
Additionally, researches on the sources of flow experiences of students who attend the department of
primary education in mathematics could not be encountered in national and international literature, even
if researches are investigated effects of flow experience on learning process (Shernoff & Csikszentmihaly,
2009: 133), and on teaching process (Keller, Giasiranis ve Sofos, 2017), motivation for continuity of
academic tasks leading flow (Schmidt,2010: 607; Kiili ve digerleri, 2012: 89). Therefore, this study was
carried out to fill this gap.

Question 1: What are the status of flow experience of prospective mathematics teachers at Algebra,
Analysis and Analytic Geometry at undergraduate level?

The quantitative data gathered by using Flow Short Scale displays that majority of the prospective
mathematics teachers feel at ease at the three courses in accordance with both factors which are flow and
the perceived importance or perceived outcome. In other words, the mathematics teacher candidates do
not experience flow while their major courses. The finding is parallel to the study investigating flow
experience of university students. Data analysis of the research shows that students from department of
Mathematics feel control, according to 9-channel flow model (Ermis, 2013; Ermis & Bayraktar, 2014).
The feelings of being competent may be a reason for that result. The person who is in the control region
of 8-channel flow model or ease region of 5-channel flow model is in a situation to success an academics
task and does not seek more challenge or improving skill (Deci, 1980). The similar results are found in
the research examining flow experience of college students in daily life (Clarke & Haworth, 1994).
However, the result conflicts with the study which determining flow experience of prospective English
teachers. The research showed that English teachers have optimal experience while their major courses
(Belce, 2019). Differences of the departments may cause the confliction.

Table 11. Frequencies of participants in 5-channel flow model

Hi
eh Algebra: 6 Algebre_i: 1
Analysis: 7 —— Analysis: 4
: ~ . A.Geo: 5
A- Geo: S / Algebra: 14 \““'x% =
Challengg { Analysis: 20 1
! . )
Algebra: 3 m A.Geo: 19 .~ Algebra:12
Analysis: 2 —— Analysis: 3
L A. Geo.: 1 A .Geo: 2
oW
Low Skill High

Question 2: How has the flow status of prospective mathematics teachers at mathematics and
geometry courses in high school changed in the university? Why?
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Table 12. Attributions of participants towards their flow status
Locus of control

Intrinsic Extrinsic
Stability  Controllable Uncontrollable Controllable  Uncontrollable
Stable Effort Skill Teacher factor Ease/ Difficulty of
course
Nature of course
Unstable  Association between Use of teaching Luck
previous knowledge methods
and objectives Relationship with
teacher

The table is formed with respect to the findings obtained from interviews. Initially, instructor factor
was mostly repeated by the participants. Personal characteristics of instructor influence students’
engagement and motivation. They articulated that if they do not like the teacher, they do not like the
course, too. The participants who experienced flow have a good relationship with the instructors and the
others do not. This is similar with the outcome of the study investigating students’ and teachers’ thoughts
on students’ engagement (Cothran & Ennis, 2000). Additionally, teaching style is another element of
instructor factor. The students mentioned they were getting bored while lectures which is teacher-
centered. However, researches display that students are more engaged in learner-centered lectures than
the former (Butler & Shibaz, 2014; Han, Yin, & Wang, 2015; Marks, 2000). Hence, teachers affect
students’ flow status (Shernoff, Csikszentmihalyi, Schneider, & Shernoff, 2014).

Students tend memorizing when they do not happy during lectures (Hourigan & O’Donoghue, 2007).
Rather to fill the gap between prerequisite knowledge and the knowledge which students have already
known, they choose to memorize in order to pass the courses (Weiner, 1992; Bastiirk, 2016; Biitiiner,
2017). The similar finding is investigated in a qualitative research identifying high school students’ beliefs
about their problem-solving skills and their achievement in mathematics (Mason, 2003). Data show that
students believe memorizing may just a useful way to get a good mark on exams, not to understand the
mathematical concepts. In this study, the participants who did not experience flow tend to memorize rather
than spending effort to learn. Therefore, it can be said that rote learning prevents to experience flow.

Most of the participants mentioned in interviews that they have difficulties with Algebra to making
connections between their previous mathematical knowledge from high school or the former courses that
they attended at university, and the subjects involved Introduction to Algebra. Since the topics of that
course are perceived as discrete, they think they could not understand conceptually. Introduction to
Algebra includes definitions, mathematical rules and their proofs which is unlike with mathematical
concepts taught previously. It requires advanced mathematical thinking level. The situation may cause
the students to have difficulties with that course (Habre & Abboud, 2006; Moore, 2005). The finding is
parallel to the studies linked with lack of preparedness (Slavin, 1995; Hourigan & O’Donoghue, 2007).
Many reasons for this issue like increase in the number of students who have dissimilar education
background accepted universities, crowded classes, instruction methods and also lack of effort and lack
of studying out of exam periods can be shown (Engelbrecht, 2010; Liebendorfer ve Schukajlow, 2016).
It is striking among the results of the research that the only one participant, who is P04, who experience
flow at Algebra studies day-to-day. In contrast, the wordings of participants during interviews indicate
problems with Algebra, the majority of students’ experiences expresses that they feel at ease at that course.
The expectation from the students by the instructor as they mentioned so, can be evaluated as the reason
for this variance. Because most of them said including the participants who experienced flow that
memorizing is enough to achieve the exams.
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Academic effort is found as a clue about the perceived importance of courses. Academic effort
determines students’ engagement and how to endeavor (Deci & Ryan, 2003). Except P03 who experience
flow at Algebra, even the participants have optimal experiences at these course, they expressed they do
not make any effort for the conceptual understanding of mathematical constructs. The lack of effort is
related to teacher expectancy, memorizing as a way to pass exams and being exam-oriented. The three
elements are mutually linked with the others. The instructors request them to write the definition and the
proofs like notes, that lead to memorize them. Hence, the circumstance causes students to be exam
oriented.

Another factor affecting flow status of prospective mathematics teacher is perceived difficulty level of
academic tasks. The participants who experienced flow mentioned they challenged during the activity that
leads them flow. The perceived challenge matches with their skills. On the other hand, the participants
who did not experience flow mentioned the academic tasks were very hard or too easy to do. The studies
support the findings (Csikszentmihalyi & Csikszentmihalyi, 1988; Delle Fave & Massimini, 1988;
Privette ve Brundrick, 1991; Basom & Frase, 2004; Moneta, 2004; Schiiler, 2007; Csikszentmihalyi,
2009, 2014a, 2014b; Nakamura & Csikszentmihalyi, 2009; Seifeddine, 2014; Ermis, 2013).

The results show that most prospective mathematics teachers are in the ease region. The rest is
clustered at boredom and apathy. That means they tend not to stretch their skill by increasing in
challenges. Their motivation is to get a mark that is enough to pass the courses. The situation may be
interpreted as most student teachers’ goal construct is oriented from performance goal rather than mastery
goal (Harackiewicz and others, 2000). On the other hand, the participants P03, P04 and P06 who
experienced flow at the ones of the major courses stated they want to improve their skill and to develop
their understandings, rather than grades. The finding is parallel to the study conducted by Stavrou and his
colleagues (2018). Consequently, it is needed to notice that there is a relationship between flow status and
goal orientation (Jackson & Csikszentmihalyi, 1999).

To sum up, the results of the research determining the status of flow experience of prospective
mathematics teachers at major courses including Algebra, Analysis and Analytic Geometry in university
show that the most students feel at ease with respect to 5-channel flow model. A few number of students
experiences flow at these courses. Additionally, the factors affecting their motivation are found as
instructors as a component of learning process, preparedness, academic effort and goal orientation.

Suggestions

Some suggestions for instructors are the following:

o Support students to take responsibilities in their learning process to exceed their academic effort,

¢ Lead to develop mastery goal orientation rather than performance goals,

e Communicate with students effectively,

e Increase in the challenges of academic tasks including the questions asked during lectures and in
exams,

e Consider students’ preparedness in instructional design.

Some suggestions for future research are the following:

o To investigate flow status of mathematics teachers candidates’ in mathematics and educational
courses with larger sample.

¢ To investigate the flow status of students from other departments in Faculty of Education

o To investigate the relationship between flow experience and academic achievement of student
teachers in mathematics education,
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