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INTRODUCTION

Mathematics is a fundamental subject that students need to master in order to
achieve their academic and professional goals (Chiu & Klassen, 2010). Naturally, it has
great importance among school subjects (Li & Li, 2008; Wang, 2006). For this reason,
mathematics achievement has always been the focus of research endeavors. Research has
shown that both cognitive and affective factors need to be investigated to understand how
to improve learning in mathematics (Leder & Forgasz, 2002). Thus, examination of
affective as well as cognitive factors has become an important issue (Lebens et al., 2011).
For instance, there is a large body of research that indicates how affective factors impact on
student achievement in mathematics (Carpenter & Clayton, 2014; Chiu & Klassen, 2010;
Cvencek et al., 2015; Edirmanasinghe, 2020; Ehmke et al., 2010; Ganley & Vasilyeva, 2011;
Gunderson et al.,, 2012; Lee & Anderson, 2015; Pantziara & Philippou, 2015; Peters, 2013;
Samuelsson, 2021). It is also stressed that affective factors are an important predictor of
mathematics achievement (Grootenboer & Hemmings, 2007; Liston & O’Donoghue, 2009;
Marsh et al.,, 2005). Although there is widespread knowledge about the relationship
between affective factors and learning mathematics, more research is needed on how to
develop these factors (Samuelsson, 2021). Therefore, as the action research team in this
study, we set out to investigate how we could improve students’ affective entry

characteristics towards mathematics.

Theoretical Framework

Affective characteristics play a major role in students” decisions about how proficient
they need to be in mathematics and how they approach mathematical studies (Reyes,
1984). In addition, students with positive affective entry characteristics tend to be more
attentive, persistent, and successful in their learning processes (Anderson & Bourke, 2000).
Therefore, affective characteristics are an important factor in learning mathematics (Maass
& Schloglmann, 2009), which is reasserted periodically in the literature (Evans &
Tsatsaroni, 1996).

One theory that can help promote students’ learning mathematics is Bloom’s
mastery learning (Bloom, 1998). In addition to cognitive prerequisites, affective entry
characteristics play an important role in Bloom’s model as they influence achievement and
speed of learning (Seel, 2012). According to Bloom (1998), affective entry characteristics,
which are a combination of student interest, attitude, and academic self-concept towards a
course or the learning units of that course, account for 25% of the variation in learning

level.

Research reveals that positive affective characteristics are directly associated with
better learning outcomes (Caliskan, 2014; Edirmanasinghe, 2020; Samuelsson, 2021). A
learning environment that develops students’ affective entry characteristics towards

mathematics can be characterized by a) ensuring student achievement first (Ganley &
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Lubienski, 2016; Ma & Xu, 2004), to this end b) fixing the deficiencies in prior learning
(Bloom, 1998; Hailikari et al., 2008) and c) supporting students to devote time to studying
(Kitsantas et al., 2011).

In order to develop positive affective entry characteristics towards mathematics,
students firstly need a sense of achievement. Past achievement significantly predicts the
future attitude (Ma & Xu, 2004). Mathematics achievement is a consistent predictor of later
self-confidence and interest (Ganley & Lubienski, 2016). On the other hand, deficiencies in
prior learning must be fixed beforehand to enable student achievement. Studies conducted
at different teaching levels and in different subject areas have shown that prior learning
has a positive effect on achievement (Thompson & Zamboanga, 2004). Prior learning is
also a strong predictor of mathematics achievement (Hailikari et al., 2007, 2008). Ninety-
five percent of the studies reported that prior learning had a positive and facilitating effect
on learning (Dochy et al.,, 1999). However, remedying the deficiencies in prior learning
alone is not sufficient for achievement. Students must also dedicate time to studying.
Achievement necessitates student engagement with the learning unit. (Butler & Winne,
1995). Therefore, the time allocated to study is an important variable that has a positive
effect on mathematics achievement (Kitsantas et al., 2011; Ozer & Anil, 2011). Accordingly,
students can achieve success in mathematics only when (a) their deficiencies in prior
learning are addressed at the beginning of a new learning unit; and (b) they allocate
sufficient time to study. The achievement in turn may result in positive affective entry
characteristics. Finally, positive affective entry characteristics can motivate the students to
devote time to studying in subsequent learning units. This cyclic process may repeat itself
in such an order that each variable affects the other positively as students proceed to each

new unit of the mathematics course (Caliskan, 2014).

Purpose of the Study

Quantitative studies have certainly contributed to our understanding of affective
entry characteristics in mathematics. Nevertheless, qualitative inquiries should not be
neglected in this regard. Qualitative data can provide a richer description of the nature
and development of affective entry characteristics in learning mathematics. Therefore,
there is a need for interpretative qualitative research to improve our understanding of the
process of promoting or developing affective entry characteristics. As a result, as the action
research team in this study, we aimed to investigate how we could improve students’
affective entry characteristics towards mathematics by specifically fixing the deficiencies in
prior learning and promoting the allocation of time to study. Accordingly, we
implemented an action plan based on the theoretical explanations above and evaluated its

effectiveness.
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METHOD

Research Design

We adopted the technical/scientific/collaborative mode of action research for the
present study. The goal of this mode is to test or evaluate the implementation of an action
plan based on a pre-specified theoretical framework. This goal is achieved by the close
collaboration between a practitioner and a researcher. Accordingly, the researcher
identifies a problem and develops a theoretical plan while the practitioner implements it.
Furthermore, the researcher guides the practitioner to facilitate the implementation and
deal with the problems that might arise throughout the process (Berg, 2001; Yildirim &
Simsgek, 2016).

Participants and Setting

The research was conducted in a secondary school in a district 40 km away from the
city of Konya, Turkey. The district was of a population of 2,000, with a majority of its
residents working in agriculture and animal husbandry and considered of low
socioeconomic status (SES) in the Turkish context. The school had 25 teachers, 251

students, and 5 classrooms.

A total of 13 fifth-grade students participated in the present study, which lasted 12
weeks. These participants were also the students of the third author, who worked as a
mathematics teacher in that secondary school. In Class 5/A, students sat in two-seat
benches arranged one behind the other. Classroom interaction among the students
appeared to be good. The participants were generally disciplined and well-behaved but
easily distracted during the class sessions. Their family environment (e.g., visitors, family
chores such as caring for a sibling, helping with housework and farm work) was also
known to have distracted students from studying adequately at home. These have also
resulted in students” absences from school. No participating student had their own room
at home, and most of them did not have a desk to study. Academically, they suffered from
deficiencies in basic knowledge and skills in mathematics lessons. Parental expectations of
education were also low: some parents had no plan to send their children to high school

after secondary school.

Roles of the Authors

The authors assumed different roles in the study, namely the practitioner (the third
author) and the researchers (all the other authors). After collaborating with the
practitioner, the researchers developed an action plan. The practitioner implemented the
plan under the guidance of the researchers. The practitioner also informed the researchers
about the problems arising in the process. The researchers made suggestions to the
practitioner on how to intervene to solve these problems. The practitioner continued the

implementation according to these suggestions. The researchers finally guided the
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practitioner on when and how to collect the data, observed the data collection processes,

and made an evaluation by analyzing the data.

Data Sources

Four data sources, both quantitative and qualitative, were collected at different
stages of the implementation to evaluate the action plan. Thus, the data were of mixed-
methods and longitudinal nature to achieve triangulation (Johnson, 2015). These data
sources included (a) quantitative data collected via two instruments, the Affective Entry
Characteristics Scale for Mathematics (AECSM; Caliskan & Serge, 2016), the Attitude
Observation Form towards Mathematics (AOFM; Boz & Caliskan, 2018); and (b)
qualitative data collected in the form of practitioner’s research diary, and indirect
observation. In general, the data collected through these sources at different times gave the
opportunity to describe the changes in students’ affective entry characteristics.
Specifically, the AECSM, which is a valid and reliable Likert-type scale with 20 items, was
used to measure students’ affective entry characteristics. The AOFM, which is a valid and
reliable Likert-type observation form with 11 items, was utilized to support and
complement the quantitative data. According to Boz and Caliskan (2018), in identifying
affective characteristics, this form can be a useful tool to support the results obtained from
the scale. The diary was employed for determining the students” allocation of time to
study and other behaviors as indicators of affective entry characteristics. Hence, the
practitioner recorded her observations, feelings, thoughts, and student comments about
the process in the diary (Johnson, 2015). Finally, indirect (unobtrusive) observations were
conducted through use traces (Shaughnessy et al., 2016) in order to identify whether the
students allocated time to do their assignments and put some effort for achievement as a

sign of affective entry characteristics.

Data Collection Process

The AECSM was administered twice, at the beginning and end of the
implementation. The AOFM was applied for the observation sessions led by the
practitioner in the first, sixth and last week over the 12-week span. Each session lasted 3 or
4 class hours. During the observations, the form was not used directly so as not to disturb
the natural classroom setting. Therefore, the practitioner often checked the form to
remember the observation units in it. The data were also recorded without any
interpretation by using the memory-based notes method (Karasar, 2002). Accordingly, the
practitioner filled out the form right after each class based on whether the behavior
expressed in the observation unit was observed or not. Furthermore, the practitioner
initially started observing only one student to keep in mind and master the observation
units. In time, after enough practice, the number of students to be observed gradually

increased.

The practitioner kept the research diary after the class or at the end of the day. Notes

were taken under a separate entry for each student in the diary. At the end of the process,
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a diary of 22 pages was obtained. The indirect (unobtrusive) observation, on the other
hand, was made by measuring use traces. According to Shaughnessy et al. (2016), use
traces involve the physical evidence remaining from the use or nonuse of an item.
Therefore, we collected 12 weekly assignments of each student and examined physical
evidence on the papers such as the student’s operations or eraser marks to identify
students’ allocation of time to study and effort. For example, if a student did some
operations on a question, deleted them but did not mark the correct answer or marked it

incorrectly, we considered the student to have made an effort.

Procedures (Action Plan)

The action plan was developed based on the theoretical framework discussed above.
Specifically, it may be postulated that prior learning, allocation of study time,
achievement, and affective entry characteristics affected one another cyclically and

reciprocally. Figure 1 presents a graphic illustration of this cyclic process.

( Fixing Prior Learning )

( Affective entry characteristics ) --------------------------------- ( Ensuring the allocation of time to study )
K

Figure 1. The Cyclic Process of Prior Learning, Allocation of Time to Study, Achievement, and

Affective Entry Characteristics

As shown in Figure 1, this action plan gave us the opportunities to plan, act and
reflect throughout the implementation. Therefore, we were able to come up with a new
solution by thinking deeply during the process. In order to achieve the aim of the study,
the implementation focused on fixing the students’ deficiencies in prior learning and
promoting their allocation of time to study. Accordingly, the following procedures were
implemented throughout 12 weeks:

1) This step aimed to fix deficiencies in prior learning before the instruction of a new
unit. For example, the first unit was fractions. In this unit, students were expected to learn
topics such as simplification, expansion, and equivalent fractions. However, they must
have previously mastered multiplication and division to achieve this. Therefore, a
cognitive entry behaviors test was prepared and applied by the practitioner. The test
included questions assessing multiplication and division skills. It also comprised other
questions to examine the prior learning of all the topics in the unit. The test results

generally revealed some deficiencies in all of the students’” multiplication and division
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skills. Thus, these deficiencies were remedied before they started the unit. In cases where
there was not enough class time to do it, take-home assignments and tasks were also
given. When necessary, one-on-one tutoring was provided for the students after school.
After-school tutoring took a longer time in the first two weeks than the following weeks,
as students showed positive growth and needed less tutoring. The same process was

repeated for each new learning unit throughout the implementation.

2) After the deficiencies in prior learning were fixed and instruction of the new unit
started, the second step included the attempts to ensure that the students allocated enough
time to study. Therefore, the practitioner tried to motivate the students by explaining the
importance of the issue in class. One-on-one interviews were also held when necessary. In
addition, the practitioner and each student prepared a particular study plan together. The
practitioner also closely monitored to what extent the students stuck to the study plan.
Furthermore, a meeting was held to inform the parents about the activities and get their
support. Those parents who could not attend the meeting were reached by phone.
Moreover, letters were sent to the parents twice during the process. The content of the
face-to-face/telephone interviews and the letters covered the following topics: a) arranging
a suitable study environment at home, b) duties of parents in having students gain regular
study habits, c) suggestions for establishing good communication with their children, d)
factors that may prevent students from studying and remedies. In this regard, the issues
that inhibited students from studying such as television, family visits, and household

chores were particularly dealt with.

3) This step covered student assignments. At the end of each week, the students
were given assignments for the topics covered during the week. The purpose of these
assighments was to both evaluate the week and collect data for the indirect observation.
There were also some other assignments, which were given to remedy the deficiencies in

prior learning and lesson review.

Data Analysis

Descriptive statistics of the scores obtained from the pretest and posttest of the
AECSM were calculated, and the mean scores of the two tests were analyzed with the
paired samples t-test. Frequency analysis was done for the data obtained from the AOFM.
Thus, the number of students who demonstrated the behavior expressed in the
observation unit in each observation was calculated. Inductive analysis (Johnson, 2015)
was used to analyze the data obtained from the research diary. Accordingly, the entries in
the research diary were examined, and recurring items and themes were searched. Similar
expressions were coded and moved into categories. Frequency analysis was performed for
the data obtained from the indirect observation of student assignments. Therefore, the

number of students “doing assignments”, “not doing assignments”, “making an effort”

and “not making an effort” was generated.
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The data sources of the scale, observation form, research diary and indirect
observation were utilized to observe the changes in the affective entry characteristics. In
this way, triangulation was achieved and the situation was analyzed from diverse
viewpoints. Similar patterns were sought in the data from different sources in order to

ensure accuracy and credibility.

Ethical Considerations

We took some measures to ensure research ethics in this study. Firstly, the study did
not entail any procedures to give biased/false information to the participants in any way,
or to keep the purpose of the study completely confidential. In addition, participation in
the study and the content of the data collection tools did not pose any risk or harm to the
physical, social or psychological health of the participants. To ensure privacy and
confidentiality, the data of the participants were hosted on the researchers’ personal
computers and safeguarded by a password. The report also contained no identifying

information about the participants in any part of the article.

The study did not require official approval from an institutional ethical review board
in Turkey because we collected the data in 2019. It should be noted that such approval was
not needed in Turkey for the studies which collected data before the year 2020. However,
in this study, all rules stated within the scope of “Higher Education Institutions Scientific
Research and Publication Ethics Directive” were followed. None of the actions stated
under the title “Actions Against Scientific Research and Publication Ethics”, which is the

second part of the directive, were taken.

RESULTS

One of the data sources in the study was the AECSM. It was observed that the data
obtained from the AECSM did not deviate excessively from normal distribution. The
skewness and kurtosis coefficients ranged between -1.294 and 1.479. Therefore, the pretest
and posttest mean scores were analyzed with paired samples t-test, and the results are

summarized in Table 1.

Table 1

t-test Results for the AECSM Pretest-Posttest Mean Scores

Measurement n M sD daf t
Pretest 13 64.85 15.18 12 -2.446%
Posttest 13 72.92 6.28

*p<.05

As shown in Table 1, the results showed a significant improvement of students’
affective entry characteristics in mathematics after the implementation (M = 72.92, SD =
6.28) as compared to their pre-implementation level (M = 64.85, SD = 15.18), t(12) = —2.446,
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p = .02). Accordingly, it can be stated that the implementation made a difference in the
posttest scores compared with the pretest scores. In other words, the implementation was
effective in the development of positive affective entry characteristics compared to the

initial situation.

The second data source in the study was the AOFM. The data obtained from the

form were analyzed using the frequency method and the results are shown in Table 2.

Table 2

Number of Participants by Observation Unit Across the Three Observations

Observation
Observation Units First Second  Third
The student struggles with a problem until finding a solution. 7 12 12
The student is not engaged in other things. 4 11 13
The student solves problems without difficulty. 6 9 9
The student listens attentively to the teacher. 5 13 12
The student does his/her homework carefully. 9 8 10
The student wants to speak up. 11 13 12
The student keeps notes. 12 13 13
The student asks when not understanding. 2 6 12
The student wants to solve questions on the board. 9 13 12
The student makes eye contact with the teacher. 9 13 13

As can be seen in Table 2, compared to the results of the first observation, there was
an increase in the number of students exhibiting behaviors of positive attitude in the
subsequent observations. For example, while there were only 2 students asking about a
point they did not understand in the first observation, this number rose to 6 and 12 in the
second and third observations, respectively. In addition, the number of students who
displayed the following behaviors had been stable across observations: doing their
assignments carefully, wanting to speak up, and taking notes. In general, these add to the
evidence that the implementation was effective in developing positive affective entry

characteristics.

The third data source in the study was the practitioner’s research diary. As a result
of the inductive analysis of the diary, three main categories were reached, namely
“obstacles”, “time allocated to study” and “affective entry characteristics.” The frequency
of the subcategories recurring in the diary was also calculated. The results are presented in

Table 3.

Table 3

Categories and Subcategories Obtained From the Analysis of the Research Diary with Frequencies
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Categories and Subcategories Frequency
Obstacles 18
The family does not care about attendance to school. 1

The student lacks suitable environment to study (no private room, has to study in 1
front of the television).

The family goes on visits and receives visitors frequently.
The student is absent from school with an excuse.
The student is absent from school without any excuse.

B o W o=

The student has to help the family with the chores such as housework, farm
work, sibling and animal care.

Time allocated to study 53
The student has started to study systematically and regularly. 11
The student allocates 15 to 90 minutes to study.

The student comes prepared for classes.

The student does lesson reviews at home.

9
3
9
The student lacks stability (sometimes studying, sometimes not) 9
The student does not study enough (spends too little time). 7
The student does not allocate time to study. 3
The student does not review lessons. 2
Affective entry characteristics 111
The student does homework regularly. 13
The student does more than the assigned homework. 4
The student has not done the homework. 11

The student develops and uses different strategies (e.g. asking questions and 13
explaining to each other, oral repetition, marking the points s/he does not
understand and asking the teacher, writing and answering questions)

The student makes arrangements (e.g. for creating a quiet environment)
The student takes more interest in the lesson.

The student is indifferent to the lesson.

The student keeps a tidier notebook.

The student gets happier as success comes.

The student makes an effort.

The student studies from different sources as well.

The student is more self-confident in mathematics now.

The student does not hesitate to ask when not understanding.
The student is excessively bored with school.

The student enjoys the lesson and finds it fun.

The student gets bored in class and does not want to listen.

The student is willing to come to the blackboard and speak up.

— O = 0 = O Ul &=~ 0 B NI N VO DN

The student is afraid to come to the blackboard and speak up.

Each category in Table 3 was defined and explained below:
Obstacles

This category included the factors that negatively affected the students” allocation of

time to study and the expected positive contributions of the implementation. School
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absence and the obligation to help the family with the chores can be listed as important

obstacles for students to allocate time to study.
Time allocated to study

This category included the time that students devoted to studying mathematics in
the implementation process. When the subcategories were examined, it was understood
that students generally started to study systematically and regularly, reviewed lessons at
home, and thus allocated time to study. However, there were some instances when some
students did not show consistency, did not spend enough or any time to study, and did

not review lessons.
Affective entry characteristics

This category included behaviors that indicate interest, attitude and self-confidence
in mathematics such as taking interest in mathematics, enjoying the lesson, doing
assignments regularly, making an effort and using different strategies. An examination of
the subcategories in Table 3 foregrounded the positive aspects of these behaviors,
although there were occasions when students did not do their homework, were indifferent
to the lesson, bored in class, and afraid to come to the blackboard and speak up. Therefore,
we overall concluded that the implementation was effective in developing positive

affective entry characteristics.

The final data source in the study was the indirect observation performed with the
use traces. Therefore, the physical evidence on student assignments was analyzed. The

results are shown in Table 4.

Table 4

Results of the Analysis of Data Obtained from the Indirect Observation

Assignment  Did not do assignment Did assignment No effort Made an effort
Al 1 12 8 4
A2 1 12 6 6
A3 2 11 4 7
A4 - 13 3 10
A5 1 12 2 10
Ab 2 11 4 7
A7 1 12 4 8
A8 3 10 4 6
A9 3 10 6 4

A10 5 8 4 4
All 4 6 3
Al12 4 9 6 3

When the high number of students who did each assignment was examined in Table
4, it was understood that students allocated time to study. However, a slight decrease was

observed in the last three assignments. On the other hand, considering the argument of the
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research, an increase would normally be expected in the number of students who make an
effort while doing assignments from the first to the twelfth. This is because affective entry
characteristics determine whether the students will make an effort or not in a task.
Accordingly, an increase in the number of students making an effort in the process is
explained by a positive change in affective entry characteristics. As seen in Table 4, the
results in the first five assignments supported the argument of the research. In the rest of
the assignments, a gradual decrease was observed in the number of students making an
effort. Nevertheless, the number of these students was relatively high in A6 to A8. In
contrast, the number was the lowest in the last four assignments, A9 to A12. In this case, it
can be said that the implementation was effective in the allocation of time to study, but its
effect on developing positive affective characteristics was not long-lasting for some

students.

DISCUSSION AND CONCLUSION

This study aimed to examine the effectiveness of an action plan, which was
implemented to improve students” affective entry characteristics towards mathematics by
specifically fixing the deficiencies in prior learning and promoting the allocation of time to

study. The findings are discussed and concluded below.

Two of the data sources in the study were the AECSM and the AOFM. First of all,
the analysis of the AECSM mean scores revealed a significant difference in favor of the
posttest. In addition, the analysis of the data obtained from the AOFM showed an increase
in the number of students exhibiting behaviors as indicators of positive attitude from the
first to the third observation. The findings from these two data sources confirmed that
there were positive changes in the students’ affective entry characteristics towards
mathematics. Therefore, we concluded that the implementation was effective in achieving
the aim of the study. This result is in line with the research findings (Edirmanasinghe,
2020; Samuelsson, 2021), which report that affective characteristics can be improved
through various interventions. On the other hand, the positive changes in the affective
entry characteristics may be interpreted as follows: Students became more successful after
fixing the deficiencies in prior learning and promoting the allocation of time to study
mathematics (Bloom, 1998; Dochy et. al, 1999; Hailikari et al., 2008; Kitsantas et al., 2011;
Thompson & Zamboanga, 2004). The enhanced achievement, in turn, positively affected
students” affective entry characteristics (Ganley & Lubienski, 2016; Ma & Xu, 2004).

Another data source in the study was the practitioner’s research diary. The inductive
data analysis revealed some interesting findings regarding the 3 main categories,
“obstacles”, “time allocated to study” and “affective entry characteristics”. We firstly
reached some positive findings after the examination of the subcategories. We found out
that students generally began to study systematically and regularly, reviewed lessons at
home, and thus allocated time to study. This showed that they took time to study
mathematics. As mentioned in the literature (Anderson & Bourke, 2000; Reyes, 1984),
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devoting time to studying is the result of a positive change in affective entry
characteristics. In addition, students mostly exhibited positive behaviors of interest,
attitude and self-confidence. For example, they got more interested in mathematics,
enjoyed the lesson, were willing to participate and ask questions, did assignments
regularly, made an effort and used different strategies. Therefore, we overall concluded
that the implementation was effective in improving students’ positive affective entry
characteristics, which supported the findings of the AECSM and the AOFM. On the other
hand, we had some negative findings. For example, there were some occasions when some
students did not show stability, spend adequate or any time to study, do lesson reviews or
assignments, were indifferent to the lesson and bored in class. This situation may be
attributed to the factors, which were described in the category of “obstacles”. It seemed
that a combination of these family-related factors such as frequent family visits, family
chores (e.g. caring for a sibling, helping with housework and farm work etc.), and lack of a
suitable study resulted in students’ school absence. This may have prevented some
students from allocating time to study and thus developing positive affective entry
characteristics. Based on these findings, we concluded that the implementation worked for
the students who had a supportive family home environment. In other words, the students
who had a family home environment supporting the activities at school became more
successful in mathematics after the implementation. This success, in turn, positively
affected their development of affective entry characteristics. Therefore, it can be argued
that fixing the deficiencies in prior learning and encouraging students to devote time to
studying at school was not enough alone. The family home environment should have
supported these endeavors. The significance of family-related factors is also highlighted in
the literature. For instance, Ozer and Anil (2011) state that family characteristics (e.g.
education level of parents, the number of books in the house, having a computer and
related equipment) are key variables regarding mathematics achievement. According to
Grootenboer & Hemmings (2007) affective factors in combination with socioeconomic
status predict mathematics achievement. Berberoglu et al. (2003) also add that the most

important factor determining mathematics achievement is socioeconomic level.

The last data source in the study was the indirect observation, which was realized
through the use traces. Firstly, we found out that students allocated time to study
mathematics considering the high number of students who did each assignment.
However, the analysis of the physical evidence on the assignment papers showed an
increase in the number of students making an effort in the first five assignments, and then
a gradual decrease in the following ones. The decrease was even larger in the last four
assignments. Therefore, it can be argued that the implementation was effective in
allocation of time to study, but its effect on developing positive affective characteristics
was not long-lasting for some students. Effort is one of the most important indicators of
affective entry characteristics. A student with positive affective entry characteristics makes

an effort when faced with difficulty (Bloom, 1998). The reason for the decline of effort in
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the final weeks of the implementation can be explained by the increase in the housework
and farm work with the arrival of the spring months. Thus, the students had to either go to
the field or take care of their siblings at home. Even if they wanted to allocate time to their
homework, this didn’t seem possible. Based on this finding and interpretation, it can be
concluded that the family home environment should be in a manner that supports the
endeavors made at school. It is also worth mentioning that this result is in line with the

finding of the research diary.

In conclusion, it is possible to summarize the results of the study as follows:
Remedying the deficiencies in prior learning and enabling the students to allocate time to
study ensured student achievement in mathematics; this achievement, in turn, resulted in
positive affective entry characteristics; positive affective entry characteristics motivated the
students to devote time to studying in subsequent learning units; however, in order for all
these to happen, the family home environment should support these processes. As a final
word, it can also be added that non-modifiable variables (such as family home
environment) may be as important as or even more important than modifiable ones in the

development of positive affective entry characteristics towards mathematics.

REFLECTIONS OF THE PRACTITIONER AND RECOMMENDATIONS

As the practitioner and the mathematics teacher of Class 5/A, the third author’s
reflections on the process are presented below. We think this will give useful information
about the contribution of the implementation to her professional development and some

ideas for future researchers.

At the beginning of the implementation process, I thought that some of my students
would not be able to reach our target, or even would not want to make an effort for it.
However, over time, I generally observed that the students experienced a sense of
achievement as I worked on their deficiencies in prior learning and encouraged them to
devote time to studying mathematics. The feeling of success made them more self-
confident and motivated to learn. So, they put more effort into studying mathematics at
home. Seeing the successful results of their effort made a great difference in the following

weeks.

The situation I had observed in most of the students at the school where I worked
was that the things learned were soon forgotten. In the implementation process, since
students did lesson reviews at home, I realized that their learning often became permanent
and meaningful. This process we experienced together also increased the teacher-student
interaction. The fact that almost the entire class was enthusiastic during classes was
motivating for me as well. I observed the same participation in collaborative activities.
Everyone contributed to the process, and the classroom atmosphere was more vibrant

than before. I, too, was looking forward to the lessons in Class 5/A.
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I realized positive changes in the students” attitudes towards mathematics during the
process. For example, I observed an increase in behaviors such as wanting to come to the
board, raising hands, and doing more homework. Even the students who formerly had
difficulty in participating in the lesson began to insist on taking part in the activities.
Especially, I noticed that the students who were previously afraid of raising their hands
and making eye contact with me when I asked a question became more self-confident as
the process progressed. Thus, the lessons were very fun. My students also started asking
questions to make sense of the subject. I had no problem with classroom management, but
I observed that the students who did not previously pay attention to the lesson were more
interested in the lesson than before, even if not in the entire lesson. It was great pride and
rewarding for a teacher to see that her own students began to love mathematics more than

before and developed a positive attitude.

The students wanted me to notice in class the studies they made at home. Therefore,
they were eager to tell me that they reviewed lessons at home, even before I asked.
Generally, I could feel the excitement of the students when I entered the classroom. I think
this process gave the students the feeling of “I can make it”. Giving regular assignments
made it easier for students to remember their responsibilities. Since the students studied at
home, I did not have to spend a long time repeating the previous lesson as before. This
enabled us to devote more time in class to different question types, and to learn the subject

in a more comprehensive and versatile way.

I noticed that students’ studying together during the breaks and especially after
school increased the communication between them. Consequently, there was a more
positive atmosphere in the classroom. On the other hand, I think that the lack of internet
and computers at home limited their opportunities to study together.

Although the implementation process was generally positive, I experienced some
negative situations. Since there was a progressivity relationship between the topics of
mathematics, a student who did not attend one class could have difficulty in the next one.
The students who did not attend classes tried to overcome the resulting gap, sometimes
with their own efforts, sometimes with peer support and sometimes with my help.
However, with the warming of the weather in spring, there was a significant increase in
the absence of some students, and we had difficulty in compensating for the days they
were absent. They began to lose interest in the lesson. I think this situation made them
unable to do their homework and decreased their motivation.

I guided the students on how to study, and at the beginning of the process, I sent
letters to the parents to increase their awareness. I contacted the parents I deemed
necessary by phone. I was not expecting to receive such positive feedback from the process
in this school, which can be called ‘disadvantaged” because most students did not have
their own rooms in their homes. Besides, except for a few students, the parents of the

others did not want them to go to high school after secondary school. Therefore, the

173



‘Callskan, Serge, Uysal & Wei

parents were not interested in their children’s progress at school. Nevertheless,
particularly some students made great progress in-class participation, listening to the
lesson and doing homework, and so their self-confidence increased. Regular lesson
reviews at home ensured that the topics were not forgotten easily. Thus, when we moved
to a new topic, which was a continuation of the previous subject, the students did not have

much difficulty.

In this process, I realized once again how important prior learning of the students
was. Fractions, especially addition and subtraction with fractions, and ordering of
fractions are topics of mathematics that students have misconceptions about. In order to
check the students’ incomplete and incorrect learning in the process, I tried to observe the
operations they performed as much as I could. Trying to deal with the students
individually during classes was sometimes difficult, but when I did so, it was easier for the
students to learn. Naturally, I could not do this for all students and at all times.
Nevertheless, I tried to deal with the students individually, as much as I could, according

to their individual differences and prior learning.

As a result of this process, I realized the importance of giving regular assignments.
In this way, students can gain the habit of disciplined study. Now, I make a point of giving
assignments to the class I teach every week. We decide together on the day I will check the
assignments and they do their homework on the day we set throughout the semester. This
makes students more organized and systematic. I also realized that a unit should be
divided into smaller learning units and homework should be given after each unit was

completed. In this way, learning deficiencies could be detected earlier.

I would like to repeat this experience in another school with students who have a
better and more adequate family home environment (with separate rooms, internet,
sourcebooks, different parent profiles). I really think this implementation will be more
effective for students living in such an environment. In this way, I can have the
opportunity to compare the results of my experiences. I may also have a chance to
examine the effects of different variables in more detail. So, I can recommend researchers
interested to repeat this study with participants who have a supportive family home
environment. Their results can be compared with the results of this study. Thus, different
perspectives can be gained on the effectiveness of the implementation. Finally, I hope the

present study will contribute to the related literature.
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