The impact of self-regulation instruction on mathematics achievements
and attitudes of elementary school students

Oz Diizenleme Ogretiminin Ilkdgretim Ogrencilerinin Matematik
Basarisina ve Tutumuna Etkisi

Zeki Arsal'
Abant Izzet Baysal University

Abstract

The purpose of this study is to find out the impact of self-regulation instruction on fractions
and decimal numbers on academic achievement and attitude towards mathematics in
elementary school program in Turkey. The subjects of the study were fourth year elementary
school students (N=60). Zimmerman, Bonner and Kovach’s (1996) model related to self-
regulation instruction was adapted to fraction and decimal numbers teaching activities and
carried out for six weeks during the academic year. Self-regulated learning instruction was
implemented in the experimental group. The results in the study suggested that the students
in the experimental group had higher academic achievement on fraction and decimal
numbers, and attitude scores in mathematics than the control group.
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Oz
Bu ¢alismanin amaci, 6z diizenleme 6gretiminin ilkogretim matematik programinda yer alan
kesirler ve ondalik sayilar iinitelerindeki akademik basariya ve matematige kars: tutuma
etkisini belirlemektir. Arastirma, ilkdgretim 4. sinifa devam eden 60 6grenci ile yapilmistir.
Arastirmada Zimmerman, Bonner ve Kovach (1996) tarafindan gelistirilen 6z diizenleyici
ogretim modeli kesirler ve ondalik sayilar ogretim etkinliklerine uyarlanmis ve 6 hafta
uygulanmistir. Oz diizenleyici 6gretim etkinlikleri deney grubu 6grencilerine uygulanmistir.
Arastirma sonunda, deney grubunda yer alan 6grencilerin hem kesirler, ondalik sayilar
tinitesindeki academik basarilarinin hem de matematige karsi tutum puanlarmin kontrol
grubu 0grencilerine gore daha yiiksek oldugu bulunmustur.
Anahtar Kelimeler: Oz diizenleme, akademik basari, tutum, ilkdgretim program, kesirler ve
ondalik sayilar
Introduction

Mathematics improves critical thinking skills; helps solving real life problems and
understanding the facts of the life. Most students, during their elementary school education,
think that mathematics is very complex. As a result, they can not benefit from the advantages
of the learning of mathematics throughout and long after their education. One of the reasons
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of this might be ineffective teaching methods, materials and activities. Mathematics teaching
should include three purposes. First, students should have conceptual knowledge of
mathematics. Second, they should have procedural knowledge of mathematics. Finally, they
should understand the relationships between conceptual and procedural knowledge. These
three purposes may serve relational understanding. The relational understanding means
understanding the concepts and connections of mathematics, using the symbols of
mathematics and knowing the relationships between concepts, symbols and methods
(Baykul, 2002). Relational understanding enhances memory strategies, helps students to
learn new mathematics concepts and procedures, and improves problem solving abilities of
the students. (Van de Walle, 1998). Students should examine their mathematics thinking,
analyze mathematics situations, explain and justify their mathematics reasoning so that they
can develop deep mathematics understanding (Pape & Smith, 2002). Relational
understanding also helps students become autonomous learners. Students can learn more
deeply when they take control of their own learning. Mathematics teachers should not only
improve relational understanding but also self-regulated learning skills of their students.
Knowing cognitive processes and using self-regulated learning strategies may have an
important role in that student can see the relational understanding in mathematics.

Educational psychologists have provided rich descriptions of self-regulated learning.

Winne (1995) described self-regulated learning as an inherently constructive and self-
directed process. According to Pintrich (2000:453) self-regulation or self-regulated learning
is “ an adive constructive process whereby leamers set goals for their learning and then
attempt to monitor, regulate, and control their cognition, motivation, and behavior, guided
and constrained by their goals and the contextual features in the environment.” Pintrich
(1999) described the model of self regulated learning that includes three general categories of
strategies; (1) cognitive learning strategies (rehearsal, elaboration and organization
strategies). (2) self-regulated learning strategies to control (planning, monitoring and
regulating strategies). (3) resource management strategies (managing and controlling time,
effort and their environment). Wolters (1999) supported Pintrich’s definition and he pointed
that one of the most important issues in self-regulated learning is that students can select,
combine and use cognitive strategies effectively.

Zimmerman (1989) defined comprehensively the characteristics of self-regulated
learners as follows: They are metacognitively motivationally and behaviorally active in their
own learning process. In this sense, self-regulation refers to different students” thoughts and
beha vors to reach their lea ning goals. Self-regulated learners follow activities such as
a tending to instruction, processing informa ibn, relaihg new knowledge to prior
knowledge, making rehearsal, improving social relations and arranging environment in
order to reach learning goals. These aspects of self-regulation can be observed in the model
suggested by Zimmerman, Bonner and Kovach (1996). This model involves four interrelated
processes that are defined below:

1. Self-evaluation and monitoring occur when students judge their personal
effectiveness through observations and recordings of prior performances against to
outcomes.

2. Goal setting and strategic planning occur when students analyze the learning task, set
specific learning goals, and plan or refine the strategy to attain the goal.

3. Strategy-implementation monitoring occurs when students try to execute a strategy
in structured contexts and to monitor their accuracy in implementing it.



4. Strategic-outcome monitoring occurs when students focus their attention on links
between learning outcomes and strategic processes to determine effectiveness.

In the model, students monitor and evaluate their leaming performance on a task. Self-
evaluation improves and includes keeping performance records. Secondly, students analyze
the learning task, set goals, plan and refine a learning strategy. If students have little
knowledge about a task and they can not set goals or use effective learning strategies.
Thirdly, students implement the strategies they select and take feedback from peers, teachers
and themselves. Students use new strategies when their strategies are ineffective. Finally,
students evaluate their performance outcomes and effectiveness of their strategies. They
change their strategies if they are ineffective.

The model of self-regulation including self-evaluation and monitoring, goal setting and
strategic planning, strategy implementation, strategy outcome monitoring can be embedded
within mathematics instruction in elementary schools in order to increase children’s
achievement in and attitudes towards mathematics. In the social cognitive theoretical
framework, leamers do not use self-regulation strategies equally in all domains. Although
self-regulation processes (e.g. monitoring, planning and goal setting) are general, learners
must adapt these processes to specific domains such as mathematics and use them
effectively. Moreover, self-regulation is related to context of the learning materials (Schunk,
2001). This situational specificity is pointed in Zimmerman’s (1998) conceptual framework
comprising six areas in which one can use self-regulatory processes; motives, methods, time,
outcomes, physical environment, and social environment. Self-regulated learners can choose
one or more of these areas. Students can learn a task when they use this process. Also, they
benefit from some external factors (i.e. teachers, parents, and computers).

Most self-regulated learning definitions and models include strategies, processes,
responses used by students to improve their academic achievement. Self-regulated learning
is defined as a covert process in cognitive issues of self-regulated learning and as overt
responses in behaviorist view of self-regulated learning. In all definitions, all of the students
aim to improve their academic achievement by using self-regulated processes (Zimmerman,
2001).

In the literature, there are relationships among self-regulated learning behaviors and
academic achievement in and attitude towards mathematics. Stoeger and Ziegler (2005)
examined a self-regulated training program for gifted students who are under achieving in
mathematics. In the study, the training program developed by Zimmerman et. al., (1996) was
conducted within the framework of regular classroom instruction on the subject of
mathematics over a six-week period. The results showed that the training was effective for
increasing mathematics achievement. Nota, Soresi and Zimmerman (2004) examined self-
regulation and academic achievement of high school students. They found that the cognitive
self-regulation strategies of organizing and transforming proved to be significant predictor
of the students’ course grades in mathematics. Esler and Kohavi (2003) investigated the
relations between classroom control, self-regulation strategies and academic achievement. In
this study, they found that the achievement of the students was positively associated with
self-efficacy in self-regulated learning, self-efficacy in mathematics and other academic
domains, as well as with intrinsic motivation and cognitive strategies. Scmitz and Wiese
(2006) investigated a standardized diary approach with time-series analysis methods to
investigate the process of self-regulated learning by adaptation of Zimmerman’'s self-
regulated learning model (consisting of four weekly training sessions). The results indicated



that interrupted time series analyses and control group comparisons confirmed the essential
treatment effects and a significant improvement in self-regulatory behavior. The study
revealed that the students in the experimental group made more improvement in self-
efficacy, effort to learn and handling distractions than students in the control group.
Furthermore, teaching self-regulated learning strategies can increase not only academic
achievement but also self-regulated learning skills of students. Chan and Moore (2006)
found that greater strategic knowledge and use are likely to lead subsequent higher
achievement. Sundre and Kitsantas (2004) supported the results of the study. They found
that self-regulation strategy use yielded a significant coefficient for prediction of
consequential multiple-choice test performance. These results contribute to current theories
of self-regulation and motivation, because self-regulation was shown to be a strong predictor
of achievement when operatinalized by a high demand of task, and essay writing.

Research literature has pointed out that self-regulated learning is correlated to academic
achievement of the students in different learning context. Teaching self-regulated learning to
elementary school students can lead to an increase in their academic achievement in
mathematics. In addition, classroom teachers can solve mathematics learning problems of
their students by implementing self-regulated learning activities. All elementary school
children can learn mathematics and benefit from advantages of mathematics in their life. In
this framework, the purpose of this study was to find out the effects of self-regulation
instruction on mathematics achievement in fractional and decimal numbers and their
attitudes towards mathematics in the elementary schools. For this purpose, the following
research questions were investigated: Is there any significant difference in the post-test
between the control and experimental groups in terms of academic achievement? Is there
any significant difference in the post-test between the control and experimental groups in
terms of attitude towards mathematics?

Method
Participants

The participants of the study were fourth-year students (n=60) enrolled in the two
elementary schools in a city with the population of one hundred thousand in the north of
Turkey. The schools involved in the present study were public schools. There were thirty
students in the control group and thirty students in the experimental group. All of the
students in the study were about ten years old. There were 13 (43.3%) female, 17 (56.7%)
male students in the experimental group and 16 (53.3%) female, 14 (46.7%) male students in
the control group. The families of the students in both groups had similar socio-economic
backgrounds.

Instruments

In order to collect the data related to mathematics academic achievement of the students,
the Mathematics Achievement Test developed by the researcher was conducted. The pre-test
and post-test were the one and same instrument which was administered at two different
times throughout the study. The test includes thirty items which measure the objectives of
fractional and decimal numbers in the mathematics course in the elementary school program
in Turkey. The test consists of two subtests, fractional numbers subtest which has 13 items
and decimal numbers subtest which consists of 17 items. In the first place, the item and test
statistics of the achievement test were computed for reliability and validity. According to the
validity and reliability results, thirty items whose item discriminatory scores were higher
than 0.30 were included in the test. The Kuder-Richardson (KR-20) reliability value of the



Fractional Numbers subtest is 0.63 and the test difficulty (P) is 0.57. The KR-20 reliability
value of the Decimal Numbers subtest is 0.83 and the test difficulty (P) is 0.68.

The data related to the attitudes of the students towards mathematics were collected by
The Mathematics Attitude Scale developed by Baykul (1990). The scale was commonly used
by the researchers and teachers in order to measure attitude towards mathematics in
elementary schools in Turkey. The scale included thirty items, fifteen of which are positive
and the remaining fifteen of which are negative statements. According to factor analysis, the
items whose factor value is higher than .40 were selected. The instrument employed a 5-
point Lickert-type response formatted scale (1=strongly disagree and 5= strongly agree). The
Cronbach Alpha reliability value of the scale is 0.96. The pre-test and post-test was the same
instrument which was administered at two different times, at the beginning and end of the
study.

Procedures

The design of the research was based on a pre-test and post-test model. The study lasted
for six weeks during the 2006-2007 academic years. The study was conducted on fractional
and decimal numbers in mathematics course in the elementary school program in Turkey.

Factors that may affect the results of the study was controlled by the researcher in the
beginning of the study. Firstly, the mathematics achievement and attitude towards
mathematics of all the children in the school were measured in the beginning of the study in
order to select experimental and control groups. The results indicated that there was not any
significant difference between the experimental and control groups in academic achievement
(t (68) =0.78, p=.08) and attitude towards mathematics ( t (58) =0.80, p=.42) according to the
pre-test t test results (See Table 1). Secondly the teaching activities, materials, homework
related to fractional and decimal numbers planned by researcher were conducted in the
experimental group just as in the control group. Thirdly, the factors such as prior
mathematics achievement, social and cultural background of the students were taken into
account in order to compose experimental and control groups. Fourth, neither the students in
the control group nor the students in the experimental group did take any self-regulated
learning instruction in their prior school life. Finally, the teachers of experimental and
control groups were selected to have similar characteristics of age, years of experience and
education level.

In order to find the effectiveness of self-regulation instruction on academic achievement
and attitudes towards mathematics, the self-regulation instruction program (i.e., planning,
monitoring, goal setting) was implemented in the experimental group.

The theoretical background of the instruction program used is founded upon self-
regulated learning model developed by Zimmerman et. al., (1996). This model, involving
explicit training in goal setting, strategy use, self-monitoring, and systematic practice, could
also be used in classroom situations. In the model, Zimmerman et. al., (1996) pointed out
four interrelated processes. The relationships between the model and self-regulation
instruction program in this study were given as following;:

1. Self-evaluation and monitoring: The students in the experimental group monitored and
evaluated their learning experiences, study time, study environment, task value and their
interest to the task, distracters, parents help, self-efficacy and study strategies (i.e., cognitive
and metacognitive), and their learning performance by filling the Self-Report Form.

2. Goal setting and strategic planning: The students in the experimental group set learning
goals related to their homework and tasks and planned learning experiences and their study
strategies.



3. Strategy implementation and monitoring: The students in the experiment group
implemented their learning experiences and study strategies and monitored their learning
performance.

4. Strategic outcome monitoring: The students in the experiment group evaluated
effectiveness of their study strategies and learning activities by considering the test results at
the end of each week of study for six weeks. And either changed their study strategies or
countinued to use them.

In the study, students in the experimental group reported their homework activities and
learning experiences for self-regulated learning by filling in the Self Report Form. According
to Scmitz and Wiese (2006) self-regulated learning researchers and teachers generally use
homework activities in order to improve self-regulation skills and achievement of their
students. The Self-Report Form is formed to develop the students” self-regulation strategies
such as planning, monitoring, goal setting and self-evaluation. The Self Report Form
includes learning experiences such as time management, goal setting, task value, interest in
the subject, distractions, study strategies, parents help, self-efficacy. Students set learning
goals (for example; I must learn fractions, decimals, I must solve fraction and decimal
problems) and performance goals (for example; I must take nine points over ten in the exam,
I must be the best in the classroom), time management (I studied two hours, I need more
study hours to be successful), task value (This homework or learning material are important
for me or not), interest in the subject (I am interested in this homework or learning material,
The learning materials are interesting for me), distracters (I do not study in a place where
there is a TV set, I study in my study), study strategies (I highlight important concepts in my
notes, I summary my notes), parents’ help (I seek help, I ask my parents and peers when I
need help), self-efficacy (I study hard, I give points myself for the homework).

The process related to self-regulation instruction in the experimental group were given as
following:

1. The researcher planned teaching activities, homework, materials related to fractions
and decimal numbers units in the elementary school fourth grade mathematics
program in Turkey.

2. The researcher developed The Self-Report Form for the self-regulation instruction.

3. The four-hour theoretical instruction on the role of teacher and students, self-
regulation concept, self-regulation teaching model, completing the Self-Report Form,
was given to the teacher of the experiment group by the researcher.

4. The teacher implemented planned teaching activities related to fractional and decimal
numbers and gave homework on a daily basis.

5. The teacher instructed students about how they fill The Self-Report Form, monitor
and evaluate their learning process.

6. Students reported self-regulation strategies they use while doing their homework
and other learning activities they engaged at home by filling Self-Report Form.

7. Teacher conducted quizzes and gave feedbacks every week so that the students can
evaluate their learning performance and effectiveness of their study strategies.

8. The teacher controled the Self-Report Forms every week and gave feedback and
suggestions about their study stratagies such as cognitive and metacognitive learning
strategies, learning goals, study time, distractors (for example; you should study
more, your study time is not enough to achieve your goals, you should change your
study strategies and you should seek help from parents or peers), and helped solve
the problems about their homework.



9. According to the test results and teacher’s feedback, students evaluated the reasons of
success and failure, planned new learning experiences and changed their study
strategies if they needed to. Also, they gave suggestions to their peers about their
study strategies.

10. The students evaluated and reported their self-efficacy beliefs by giving themselves a
point over ten. In addition, the teacher encouraged students about giving
reinforcements to themselves.

11. At the end of the six weeks, the post-test and the attitude scale were conducted over
the students in the experimental group.

The process in the control group were given as following:

The teacher in the control group implemented the same teaching activities related to
fractional and decimal numbers given to the experimental group. However, self-regulation
instruction activities such as planning, monitoring, goal setting were not implemented for
students in the control group. Students in the control group did not fill in any form in order
to monitor their learning process. The instruction about self-regulation was not given to the
teacher in the control group. Moreover, the teacher did not give any feedback to the students
to evaluate their learning processes. At the end of the six weeks, the post-test and the attitude
scale were conducted over the students in the control group.

Results
The data related to the first research question (Is there any significant difference in the
post-test results between control and experimental groups in terms of academic
achievement?) was given below:
Table 1.
Means, Standard Deviations and t-test Results for Academic Achievement in The Pre-test and Post-
test

Pre-test Post-test
Groups N M SD. tvalue p M SD. tvalue p
Experimental 30 9.70 2.45 .78 .08 19.86 3.71  3.84* .000
Control 30 9.10 3.12 15.56 4.87

*P<.05

The results in Ta Be 1 show that there was no significant difference between the
experimental and control groups in terms of academic achievement in the fractional and
decimal numbers in the mathematics course in the beginning of the semester (t (58) =078
p<.05). However, there was a significant difference between the experimental and control
group in terms of academic achievement at the end of the semester (t (58) =3.84, P<.05). The
results indicated that the academic achievement of the experimental group in the post-test
was higher than that of the control group. Self-regulated learning activities may have
positively effected academic achievement of students in the experimental group.

The data related to the second research question (Is there any significant difference in the
post-test results between control and experimental groups in terms of attitudes towards
mathematics?) was given below:

Table 2.
Means, Standard Deviations and t-test Results for Attitude towards Mathematics in The Pre-test and
Post-test



Pre-test Post-test
Groups N M. SD. tvalue p M SD. tvalue p

Experimental 30 103.46 1256 .80 .42 111.26 1881 2.02* .04
Control 30 99.43 24.24 99 27.33

*P<.05

The results indicated no significant difference between the experimental and control
groups in terms of attitude towards mathematics at the beginning of the semester (t (58) =
0.80 P<.05). However there was a significant difference between the experimental and
control groups in terms of attitude towards mathematics at the end of the semester (t (58)
=2.02, p<.05). The results indicated that attitude scores of the students in the experimental
group were higher than those of the students in the control group. Self-regulated learning
activities may have increased not only academic achievement in fractional and decimal
numbers but also students” attitude towards mathematics in the experimental group.

Discussion

The aim of this study was to find out the impact of self-regulation instruction on
fractions and decimal numbers on academic achievement and attitude towards mathematics.
According to the pre-test results, there was no significant difference between the
experimental and control group in terms of academic achievement. However, the post-test
results indicated that there was a significant difference between the experimental and control
group in terms of academic achievement; the post-test scores regarding academic
achievement of students in the experimental group were higher than those of students in the
control group. Self-regulated learing activities by means of diaries that had been carried
out in the experimental groups such as self-evaluation, monitoring, planning, goal setting,
strategy implementing might have been the reasons for higher academic achievement of the
students in the experimental group. These results were supported by the literature related to
self-regulated learning. For example, Camahalan (2006) examined the effects of self-
regulated learning on mathematics achievement of sixty elementary school students with
low mathematics achievement. Zimmerman'’s self-regulated learning strategies were applied
conducted in the study. The results showed that there was significant improvement in the
mathematics achievement and use of self-regulation strategies of the students in the
experimental group after thirty sessions of training on the use of self-regulated learning
strategies. This study supports Zimmerman’'s theory that when students are given
opportunities to self-regulate and explicitly taught self-regulated learning strategies,
academic achievement is more likely to be positively affected. These results supported the
findings of this study. Moreover, the results in this study confirm the study of Eshel and
Kohavi (2003). They investigated relations between self-regulation strategies and academic
achievement. The results indicated that perceived student and teacher control are likely to
have an additive effect on the academic attainment of students. The mathematics
achievement of the experimental group students was consistently higher than that of the
control group students.

In the study, students in the experimental group selected and implemented study
strategies such as cognitive and metacognitive according to the context of the homework.
Selecting and implementing cognitive and metacognitive learning strategies can be
considered as the reasons for the academic achievement of those in the experimental group.



Ross, Glennon, Guarino, Reed and Marshall (2003) indicated that the learners’ use of
cognitive learning strategies was significantly related to their academic performance in the
course. Study strategies were related to course performance of the students. It seems that
self-regulated learning training activities may positively affect not only academic
achievement but also cognitive and metacognitive learning strategies.

In the study, students reported their learning process, study strategies in the homework
activities by filling in the Self Report Form. Students in the experimental group monitored
their own progress for learning through keeping records. Self-reporting activities may
increase academic achievement of students in the experimental group. Zimmerman and
Martinez-Pons (1986) examined self-report strategies used in different learning contexts by
interviews with high school students. They found that students” use of these strategies was
highly correlated with their achievement and self-regulation in the class.

The results in this study suggested that diary activities related to self-regulated learning
may have affected academic achievement and self-regulatory behaviors of students in the
experimental group. These diary activities can be the reason of higher academic achievement
of students in the experimental group. Scmitz and Wiese (2006) investigated a standardized
diary approach through time series analysis method on self-regulated learning by using
Zimmerman's model of self-regulated learning (consisting of few-week-long training
sessions). The students in the experimental group answered the questions in standardized
diaries over a five-week period. The results showed that standardized diary activities
affected self-regulatory behaviors of students in the experimental group.

In the current study, students evaluated the effects of study strategies on their academic
performance through teacher’s feedback. The results suggested that self-evaluation for their
learning process may increase the academic achievement. Strategic planning and feedbacks
given by the teacher of the experimental group guided students” efforts to control learning
performance. The feedback given by teacher may have affected the academic achievement of
students in the experimental group. Furthermore, the feedback may have been useful for
students to monitor their self-regulation strategies and change them when they did not
enhance achievement. According to Nicol and Dick (2006) self-generated feedback might
lead to internally set goals and use of different study strategies. Schunk (1984) found that
ability to give feedback to themselves leads to higher academic achievement.

The results in the study indicated that students” positive attitude towards mathematics in
the experimental group increased, whereas there was no change in the attitudes of the
control group. Self-regulation instruction activities by means of the diaries may have
positively affected elementary school students” attitude towards mathematics. High attitude
towards mathematics may have led to an increase in the academic achievement of the
students in the experimental group. In addition, self-regulated learning instruction may have
increased not only attitude towards mathematic but also mathematics self-efficacy beliefs
and volition of students. The students in the experiment group evaluated and reported their
self-efficacy beliefs towards their homework and given tasks. Social cognitive theorists such
as Bandura (1986), assume that self-efficacy is a key variable affecting self-regulated learning.
Also, self-efficacy is one of the most important factors affecting academic achievement and
attitude towards mathematics. Students’ positive attitude towards mathematics may be
related to academic achievement and self-efficacy beliefs. Chen (2003) found that self-efficacy
played a direct role in predicting students’ mathematics performance. Furthermore,
Zimmerman and Kitsantas (2005) investigated the role of students” homework practice in
their self-efficacy beliefs with respect to learning strategies and academic achievement. The



results showed that there was a significant relationship between self-efficacy beliefs of the
students related to homework experiences and academic outcomes at the end of the school
term. Also, students who have positive attitude towards mathematics may be interested in
mathematics activities and see as a value of learning materials for their achievement. The
feedback given by teacher might increase self-efficacy beliefs of student (Nicol &Dick, 2006;
Schunk, 1984). Zusho and Pintrich (2003) found that the motivational components of self-
efficacy and task value were found to be the best predictors of final course performance.
Moreover, they found that high achievers expressed increasingly higher level of interest over
time. Also, interest and task value may lead to an increase in the academic achievement of
students. In the study, students in the experimental group reported their interest in the
learning task and importance of the task for them. Literature supports these results. Marsh,
Trautwein, Liidtke, Koller, and Baumert (2005) found that mathematics interest was
correlated with mathematics achievement. It can be said that self-regulated learning can
improve students” interest in mathematics. Schiefele, Krapp, and Winteler (1992) concluded
that the overall correlation between interest and academic achievement was about .30 but
that this relation was heterogeneous across different school subjects and indicators of
achievement. Schiefele (1996) demonstrated that interest was a significant predictor of
subsequent achievement (cited in Marsh et al., 2005).
Conclusion

In conclusion, the results in this study indicated that the students in the experimental
group over which self-regulated learning activities were conducted have higher academic
achievement in fractional and decimal numbers in the mathematics course in the elementary
school program. It was found that self-regulated learning activities improved students’
attitude towards mathematics at the elementary school level. Moreover, self-regulation
instruction positively affected self-efficacy beliefs of the students towards and interest in the
mathematic. In order to increase students” mathematics achievement in elementary schools,
teachers should conduct effective mathematics teaching activities and provide instruction on
self-regulated learning strategies. Classroom teachers and mathematic teachers should
instruct their students in such a way as to enable them to monitor, control and evaluate their
own learning. Students should become autonomous learners in learning mathematics.
Finally, there is no reason why students shouldn’t be successful in mathematics in their
school life and effectively benefit form mathematics throughout their lives.
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