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ABSTRACT

In this study, the effect of Building Blocks Model (BBM) in Technology Supported
Mathematics Education on Students' Mathematics Achievement was investigated at
primary school level. The study group of the research consisted of 68 students, 35 in the
experiment group and 33 in the control group, attending the 2nd grade of a primary
school in Istanbul. In the implementation of the study, the numbers unit was taught
through the BBM education programme in the experiment group and the 2nd Grade MEB
(Ministry of Education) 2015 Mathematics Curriculum in the control group. The
Achievement Test developed to determine the mathematics achievement of the students
was used to collect the data. The academic achievement of the students was measured by
means of a pre-post test and the data were evaluated with SPSS 16.00 analysis
programme. In the research findings, it was determined that there was a statistically
significant difference between the mathematics achievement of the students in the
experiment group and the students in the control group in favour of the students in the
experimenl group. As a result, it was seen that an original programme such as BBM in
mathematics teaching affected the achievement of the students with a significant
difference compared to the MEB-based teaching. In this context, it is predicted that
applying different programmes other than traditional methods in education will lead
students to success.

*This study is based on the PhD thesis prepared by the first author under the supervision of the
second author.
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INTRODUCTION

Today, the rapid development occurring in the technological age affects education and
training, which is one of the important dynamics of society; countries and individuals who cannot
keep up with the pace of change and development are left behind and provide advantages to
producers and those who use technology. Educational institutions, which are significantly affected
by technology, are being updated in a system parallel to the technological developments that have
spread rapidly in the 21st century (Erdal, 2020).

Educational developments with the developments in technology, distance education and
online education are carried out with technological tools such as computers, laptops, smart boards
and tablets. These technological materials have affected the change and development of methods
and techniques applied in teaching (Akyol, 2020).

Mathematics has become an important source for the progress of the world as it increases its
impact on science and technology (Frenkel, 2015). In this direction, it is stated that the failure of the
national mathematics programme to keep up with the developments in international mathematics
education will lead to unsuccessful results (Uredi & Ulum, 2019). All countries, especially the
United Kingdom, Japan, Germany and the United States of America, focus on the process of
adapting mathematics science to daily life and provide the necessary studies in mathematics
curricula (Altiner & Artut, 2017).

The Building Blocks Model (BBM) is a curriculum project developed by the National Council
of Teachers of Mathematics (NCTM) in the United States of America, based on the "Principles and
Standards for School Mathematics" and prepared for research and revolutionary teaching reforms
in the field of mathematics education. The programme was prepared by taking into account the
developmental characteristics of children, prototype assessments, clinical interviews and
observation results (Dede, 2012, p. 1; Organ, 2013). This programme is based on an approach that
aims to develop children's mathematical knowledge and high-level thinking skills in early
mathematics education starting from preschool age and continuing until the second grade of
primary school. This approach integrates mathematics education with real-life experiences such as
playing with number blocks and creating new products, singing activities and stories with
mathematical thinking. In this direction, mathematics, which consists of abstract concepts, is
transformed into a concrete form with manipulatives, computer programmes and books prepared
for children to explore (Ginsburg, Lee, & Boyd, 2008; NCTM, 2000).

Learning trajectories, which constitute the core of the Building Blocks Education
Programme, are defined as the materials used by teachers in teaching activities such as planning,
teaching process, measurement and evaluation. Learning trajectories include instructional
activities, structures and behavioural changes that can be observed to determine student
conceptions that cannot be directly observed (Diindar & Giindiiz, 2015). FCM provides the
development of comprehension skills in accordance with the different stages of the mathematical
learning trajectories of the Numbers subject. As seen in Figure 1, these developmental steps
improve students' mathematical skills (Clements & Sarama, 2014; Foster, Anthony, Clements,
Sarama, & Williams, 2016).
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Figure 1: Components of the Learning Trajectory
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For educators, manipulatives, which are used as educational materials to transform abstract

concepts and skills in mathematics science into a concrete form and to gain mathematical
experiences by doing and experiencing (Gok, 2020), attract children's attention and enable more
children to participate in teaching in a longer process (Corsi, 2014).

In recent years, the important reason why countries have included technology in
mathematics teaching (NCTM, 2018) is that technology is considered together with mathematics
and accepted as the application area of mathematics (Brophy, Klein, Postmare, & Rogers, 2008). In
Turkey, in line with the development of instructional technologies, it is aimed to provide computer
and smart board facilities to teaching environments and to include these tools effectively and

actively in the teaching process (Haciomeroglu, 2019).

The subject content of numbers and operations is the most basic element of mathematics. It
is emphasised in mathematics education and research that numbers and operations should be
learned in early childhood. Mathematical operations are not limited to addition, subtraction,
multiplication and division, but include operations, counting, comparing, grouping, combining,
partitioning and number strings (Clements & Sarama, 2011). Numbers learning area includes the
process of understanding numbers, developing the ability to perform operations and ensuring
fluency in calculation. It is stated that these skills will be gained by children discovering numbers,
developing skills related to concrete products, and developing the qualities of starting to
communicate with mathematical thinking in daily life (NCTM, 2000: 3).

In Turkey, new skills such as problem solving, use of information technologies and reasoning
skills were included in the 2009 curriculum (MEB, 2009); appropriate use of tools and equipment
and problem posing were included in the 2015 curriculum (MEB, 2015); and new skills such as use
of information and communication technologies, digital competence, learning to learn,
mathematical process skills and mathematical modelling were included in the 2017 curriculum
(MEB, 2017). In the general aims of the 2018 curriculum, mathematical literacy skills, associating
mathematical concepts with daily life and problem solving skills were emphasised (MEB, 2018).

In order to find a place at the top of the achievement averages in the field of international
education, the education programme needs to be updated (Johansson & Hansen, 2019; Kadijevich,
2019). For this purpose, data on the Turkish education system can be obtained from studies
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including the reports of measurements and assessments such as the Programme for International
Student Assessment (PISA) and the Trends in International Mathematics and Science Study
(TIMSS). In this direction, information about the changes that need to be made for primary and
secondary school students to learn mathematics can be obtained (PISA, 2018; TIMSS, 2015).
Although the learning areas of the mathematics programme in Turkey and the TIMSS distribution
are in parallel, the fact that student achievement scores are below the averages of other countries is
thought to be caused by the fact that the curriculum in the textbooks and workbooks is not prepared
in accordance with the programmes (Toptas, Elkatmis, & Karaca, 2012). In the PISA 2003-2018
follow-up studies, it is seen that Turkey's ranking in mathematics scores is low compared to the
number of participating countries. In the PISA reports, which evaluate the knowledge, concepts
and skills acquired by 15-year-old students, the need for improvement and development of
mathematics teaching starting in primary school is pointed out. In the literature review, it is
concluded that in order to develop a qualified curriculum, it is possible to create a new curriculum
that covers the current system with useful parts of the existing programmes in the past (Lester,
2013; Schoenfeld, 2004).

The primary school mathematics curriculum should be geared towards adapting the
student's development according to different levels. With BBM, mathematicians, mathematics
educators, researchers, curriculum developers, teachers, and education policy experts are offered
an alternative model with different activities for the development of interests and different skills
that can be used as one of the teaching, methods, techniques, and tools in mathematics education
(Foster et al., 2016).

The aim of the research is to determine the effects of the building blocks model for
technology-supported mathematics education at primary school level on students' mathematics
achievement. In line with this purpose, the following hypotheses were determined for the research
problem "Does the Building Blocks Model in technology-supported mathematics education have
an effect on students' mathematics achievement?":

Hypothesis 1: There is no significant difference between the pretest academic achievement

scores of the experiment group and the pretest academic achievement scores of the control group.

Hypothesis 2: There is a significant difference between the post-test academic achievement

scores of the experiment group and the post-test academic achievement scores of the control group.

Hypothesis 3: There is a significant difference between the pretest and posttest academic

achievement test scores of the experiment group.

Hypothesis 4: There is no significant difference between the academic achievement test pre-

test and post-test scores of the control group.

The data and the negative results in the international mathematics achievement of Turkish
students show that changes need to be made in the mathematics curriculum starting from primary
school in Turkey. This study presents a curriculum that can be used as a guide for teachers and as
one of the teaching methods and techniques in mathematics teaching, based on national and
international arguments, based on data obtained with reliable and valid tools, apart from
traditional methods to benefit from the possibilities of technology in mathematics curriculum.

In this research, it is expected to increase academic achievement at the 2nd grade level of

primary school in line with the low-scoring mathematics exam reports in the literature through a
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technology-supported programme. The aim of a quality education is to ensure academic success in
mathematics education in a way to cover the whole education process of students (Brown, 2000).
These positive expectations reveal the importance of investigating the effect of the research subject
of the research on the achievement and acquisition of skills in mathematics lessons. In the
application of technology-supported PTM in mathematics course, it was found worthy of research
within the scope of increasing the academic achievement and improving the skills of 2nd grade
primary school students. As a result of the review of the national literature, there is no experiment
study on the application of this model in Turkey. The implementation of BBM at an educational
level in Turkey is the first and it is thought that it will be used as a resource in future education
programmes by making a significant contribution to the literature.

The Covid-19 pandemic process, which has been in effect since 2019, has revealed that
distance education approach is not applied in the courses of our institutions providing formal
education in Turkey. In this process, distance education in formal education in Turkey has started
to be carried out through online education platforms. This situation pointed to educational

applications in which students can be involved individually.

It is seen that the online applicability of BBM, which is the subject of this study, can be
included in today's education and training process change in a qualified way by providing the
opportunity to access the activities and subject expression at any time and place for the age level of
the student, the objectives and achievements of our education programme. BBM programme is an

application where distance education students can access high quality, fun mathematics activities.

Therefore, at the 2nd grade level, where the basic knowledge of mathematics is acquired,
BBM can be shown to classroom teachers and prospective classroom teachers as an internationally
proven resource for mathematics teaching by adding the feature of technology to provide visual
resources to the learning process for students to learn more permanently and easily and to
concretise the concepts.

METHOD

In this study, pretest-posttest control group design (Karasar, 2019: 137) was used as a quasi-
experiment design among quantitative research methods. While the experiment group students of
the study were applied the BBM education programme, the control group students were applied
in line with traditional teaching without any intervention. The control group was not intervened

and was taught according to the curriculum in the MEB programme.

Study Group

The study group consists of 213 students studying at Yahya Cavus Primary School and 238
students studying at Cumhuriyet Primary School, which are primary schools in Giingoren district
of Istanbul province in the 2016-2017 academic year. Pilot study applications were carried out with
213 students from Yahya Cavus Primary School for achievement test validity and reliability
analyses. In order to determine the experiment and control groups, the achievement test was
applied as a pre-test to the 2nd grade classes of the primary school and the arithmetic averages
were determined. In determining the experiment and control groups, the statistical analysis
technique Independent group t test results were examined. According to the results, 2-E class was
determined as the experiment group and 2-H class was determined as the control group from the

two classes closest to each other in terms of arithmetic averages and class size. The reason for
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choosing 2-E as the experiment group was that the pre-test arithmetic mean score was 10,8857,
which was lower than 2-H with a value of 40,4063, and the difference in the post-test results was
expected to be more easily noticed. According to the analysis data, 68 students from 2-E and 2-H
classes were selected and the experiment applications of the study were started. Based on the use
of quasi-experiment design in the study, the term "study group" was used instead of "population”

and "sample".

After determining the experiment and control groups, the results of the Kolmogorov
Smirnov tests were examined to determine the normality of the distribution of the groups. As a
result of the one sample Kolmogorov-Smirnov test (z=.856 and 1.065; p>.05), it was determined that
the data showed normal distribution.

In order to determine the homogeneity of the groups, Independent group t test was applied
to the experiment group 2-E class and the control group 2-H class.

Table 1. Independent Group t test to Indicate the Difference of Pre-test Scores According to Class
Variable

t test
Groups N X SS

t df )
2-E (Experiment) 35 10,8857 -3,15219 -1,889 61,478 ,064
2-H (Control) 33 12,4063 -3,12994

As seen in Table 1, as a result of the Independent group t test applied to determine whether the
achievement test scores of the students showed a significant difference between the 2-E and 2-H
branches, no statistically significant difference was found between the arithmetic averages of both
groups (t=-1.889, p>.05).

Process Steps

During the research, a group of students studying at the 2nd grade level was determined as
an experiment group and a group as a control group. In determining the experiment and control
groups, the statistical analysis technique Independent group t test results were used. According to
the results, 2-E class was determined as the experiment group and 2-H class was determined as the
control group from the two classes closest to each other in terms of arithmetic averages and class

size.

The achievement test was applied as pre-post tests in the experiment group and the control
group. Unpaired (independent) t test, paired (dependent) t test and Kolmogorov Smirnov test were

used for data analysis.

The experiment group students were given a 10-week course in accordance with BBM.
Problems associated with real life situations for the students were included according to the content
of BBM education programme. In the process of carrying out the activities and solving the
problems, students' participation was ensured by expressing themselves in the form of talking,
explaining, and thinking about the solutions in the problem scenario while solving the problem.
This active participation also benefits the conceptual learning of mathematics (NCTM, 2013). In the
control group, the 2nd grade MEB mathematics education programme was applied to the students.
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In the study, all the applications in the experiment group were carried out.

The experiment group was informed about BBM training programme for two lesson hours.
BBM software programme and the stages of use with technological tools were introduced. Students
were added to the software application of BBM education programme and their passwords were
created. The process of students logging in and using the software programme was explained. In
this way, it was ensured that they could use the software programme with other technological tools
outside the classroom environment and get to know the training programme. The experiment
group students were taught the subjects, objectives and acquisitions related to the Numbers unit in
line with the BBM mathematics education programme for three lesson hours for 10 weeks with the
support of technology. In addition to the written and study assignments within the scope of BBM
programme, homework assignments were given through this software programme. Students'
statistical information was displayed on the screen on a weekly basis. The teacher analysed this
statistical information and included additional studies in the process. BBM training programme
was taught theoretically in the classroom environment with animated digital activities on computer
and smart board. Students were guided in a way that they could access the activities of the training
programme with their computers, laptops and tablets in environments outside the school. Students
were able to benefit from the BBM education programme individually at any time, with any
technological tool they wanted. It was ensured that the students could access the programme
flexibly and easily with technological tools in cases such as subject repetition and reinforcement or

not being able to come to school.

The control group students were taught the lessons by applying the learning areas related to
the unit of Numbers in line with the annual plan, objectives and acquisitions in the MEB 2015
education programme. The activities in the textbooks were programmed based on the acquisitions
in the annual and daily plans. In the teaching process, textbooks, materials in the annual and daily
plans and the classroom board were used as teaching aids. The subjects were taught by the teacher
through lectures using textbooks, workbooks and the blackboard. The teacher followed a process
of taking notes, asking questions to the students, and assigning homework.

Data Collection Tools

In this study, the data were obtained with an academic achievement test consisting of
multiple-choice questions prepared by the researcher in order to measure students' achievement in

mathematics course.

In order to prepare the questions within the scope of the 2nd grade primary school
mathematics curriculum, literature research on the subject of numbers was prioritised. After the
validity of each item was examined with the feedback of the experts whose opinions were consulted
to test the validity and content validity of the achievement test, the spelling and expression errors
in the items were corrected and the items that were not deemed appropriate were removed
(Biiytikoztiirk, 2004; Karasar, 2019, 196).

A specification table was prepared by the researcher for each outcome in line with the
outcomes of the Numbers subject in the Mathematics Education Programme of the Ministry of
National Education for Primary School 2nd Grades, and it was checked by lecturers who are experts
in the field of mathematics. According to the specification table, a 40-question academic
achievement test was prepared using multiple-choice item type by examining primary school 2nd

grades MEB mathematics textbooks and workbooks, resource books, TIMSS questions and
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questions in the BBM software. For the pilot study of the test, the students to whom the achievement
test would be applied were determined as 3rd grade primary school students who had learnt the
subject of Numbers in the previous academic year. The test was applied as multiple choice and 3-
choice. Based on the data obtained from 253 students, item discrimination indices were calculated.
The 40-question test was reduced to 20 questions by finding the necessary item validity indices.
The 20-question academic achievement test was applied to the 2nd grade primary school students
and the reliability coefficient of each item in the test was measured as 0.87 as a result of item
analysis. This value proves that the developed achievement test is reliable. The achievement test
prepared as a result of these studies took its final form.

Data Analysis

In this study, pretest-control group design (Karasar, 2019: 137) was used as a quasi-
experiment design. In experiment research, experiment conditions are equalised for experiment
and control groups. After the conditions are equalised, the effect of the changes that occur for the
dependent variable is determined by making changes on the independent variable during the
application. The scores of the same group before and after a certain intervention are compared
(Ozmantar, 2019, p. 60: Selguk, 2005, p. 10).

In educational settings, it is often impossible to intervene in the routines of the subjects in the
experiment research or to reorganise the classes in accordance with the research design. In this case,
quasi-experiment designs are applied in educational research. In quasi-experiment design research,
experiment and control groups are selected as a result of preliminary measurements and criteria
(Ekiz, 2003).

The statistical procedures used after the collection of data in the study were applied as
follows:

e The arithmetic mean values of the descriptive statistics were determined with the
data obtained from the pretest and posttest measurements of the experiment group
and the control group.

e Kolmogorov Smirnov tests were applied to the experiment and control groups to
determine the normal distribution from descriptive statistics.

e Interms of reaching the hypotheses of the related study, interpretations were made
according to p significance values.

e In data analysis, SPSS 16.00 package programme was used to analyse the
quantitative data of the experiment and control groups in the study. In our study, t
test, one of the parametric hypothesis tests, was used.

e Independent sample t test was used to compare the averages of two different
samples consisting of experiment and control groups.

e In the dependent (related) sample t test, analyses are made by taking two different
measurement scores on the same sample group (Cansoy & Tiirkoglu, 2019, pp. 140-
141; Kalayc, 2017). In order to measure the achievements of the experiment or

control group at different times, pre-test and post-test data were analysed.
Validity and Reliability

In order to determine the experiment and control groups, the achievement test was applied
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as a pre-test to the 2nd grade primary school classes and the arithmetic averages were determined.

Table 2. Unpaired t-test to observe the difference between Pre-test Scores According to Class Variable

Groups N X SS
2E 35 10,8857 3,81769
2H 33 12,4063 2,72218
2A 36 8,7778 2,46242
2F 34 13,1290 3,93058
2D 21 8,0000 4,23084
2K 24 9,4348 4,61052
2C 29 12,1786 3,95393
2G 26 9,4400 3,41663

Total 238 10,6623 3,97255

As seen in Table 2, the statistical analysis technique of determining the experiment and control
groups was based on the results of the Independent group t test. The arithmetic point averages of
the 2nd grade primary school classes to which the achievement test was applied as a pre-test were
determined. According to the results, class 2-E, one of the two classes closest to each other in terms
of arithmetic averages and class size, was determined as the experiment group and class 2-H as the
control group. The reason for choosing 2-E as the experiment group was that the pre-test arithmetic
score average of 10.8857 was lower than 2-H with a value of 12.4063 and the difference in the post-
test results was expected to be noticed more easily.

After determining the experiment and control groups, the results of the Kolmogorov Smirnov
tests were examined to determine the normality of the distribution of the groups.

Kolmogorov Smirnov Tests to Check the Normality of the Distribution

The Kolmogorov-Smirnov test is applied to determine the conformity of the distribution of
the data obtained from the achievement test to the normal distribution in order to determine the
statistical methods to be applied in the analysis of the data (Field, 2005).
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Basar1 Testi Kolmogorov-Smirnov Test Sonuclar1

Table 3. One-Sample Kolmogorov-Smirnov Test Results to Determine Whether the Scores Obtained
Normal Distribution

Values ST pre test Scores ST post test Scores
N 68 68
Parameters X 59,63 72,27
ss 17,89 20,54
K-Smirnov Z ,856 1,065
P ,A57 ,206

As seen in Table 3, as a result of the one-sample Kolmogorov-Smirnov test conducted to determine
whether the scores obtained from the achievement test were normally distributed (z=.856 and 1.065;
p>.05), it was determined that the data were normally distributed.

As a result of the one-sample Kolmogorov-Smirnov test conducted to determine whether the
scores obtained from the CT showed a normal distribution, the difference of the distribution from

the normal distribution was not found to be significant.
Regarding the Independent Group t Tests to Determine the Equivalence of Groups

In order to determine the equivalence of the experiment group and the control group in
terms of their readiness, "Independent group t test" was applied. The findings obtained as a result
of the analysis processes and the pretest total scores of the Numbers achievement test are presented
in tables below.

Data on the Achievement Test Pre-test Scores of the Groups

In order to determine the homogeneity of the groups, Independent group t test was applied
to the experiment group 2-E and the control group 2-H.

Table 4. Statistical Results of Independent group t test to Indicate the difference of Pre-test Scores
According to Class Variable

t test
Groups N X SS
t df )
2-E (Experiment) 35 10,8857 -3,15219 -1,889 61,478 ,064
2-H (Control) 33 12,4063 -3,12994

It can be seen in Table 4, as a result of the Independent group t test applied to determine whether
the students' scores showed a significant difference between the 2-E and 2-H classes, no statistically
significant difference was found between the arithmetic averages of both groups (t=-1.889, p>.05).

This shows that the experiment and control groups can be accepted as equivalent in terms of pre-
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test scores of the achievement test.
FINDINGS

In this study, it was examined whether the effect of technology-supported PTM on students'
higher order thinking skills and achievement was significant or not. The findings of the research

hypotheses are given below.

Table 5. t Test Results of the Pretest Averages of the Experiment Group and the Control Group
t test

Puan Groups N X SS SHx
t Sd p

2-E (Experlment) 35 58,00 21,185 ,64531 -,782 58,620 ,438

Test ) H (Control) 33 61,36 13709 48122

As can be seen in Table 5, as a result of the Independent group t test applied to determine whether
the achievement test pretest scores of the students showed a significant difference between the 2-E
and 2-H classes, there was no statistically significant difference between the arithmetic averages of
the groups (t=-0.782, p>.05).

Table 6. t-test Results of Achievement Post-test Averages of Experiment-Control Groups

— t test
Groups X N ss SH: “
t Sd p
58,00 35 21,185 3,581 -7,907 34 ,000
Pre-test
83,86 35 14,198 2,400
Post-test

It can be seen in Table 6, as a result of the paired group t test applied to determine the difference
between the achievement test pretest and posttest scores of the students in the experimen group, a
statistically significant difference emerged between the pretest and posttest scores (t=-7.907, p<.01).
The fact that the posttest scores of the experiment group (X=83.86) were higher than the pretest
scores (X=58.00) revealed this difference.

Table 7. t-Test Results of the Control Group’s Pretest-Posttest Averages

— t test
Groups X N SS SHx
t Sd p
61,36 33 13,709 2,386 ,344 32 ,733
Pre-test
60,00 33 19,162 3,336
Post-test

As can be seen from table 7, as a result of the paired group t test applied to determine the difference
between the pre-test and post-test scores of the achievement scores of the control group students,
there is no statistically significant difference between the pre-test and post-test scores of the control
group (t=0.344, p>.05).
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Table 8. t-test Results of Achievement Posttest Scores of Experiment-Control Groups

N X SS SHy t test
Groups
T Sd P
2-E (Experiment) 35 83,86 14,198 2,400 5,856 66 ,000
Test 1 33 60,00 19,162 3,336

2-H(Control)

As can be seen in Table 8, as a result of the Independent group t-test applied to determine whether
there is a significant difference between the 2-E and 2-H classes in the achievement posttest scores
of the experiment and control groups, there is a statistically significant difference between the
arithmetic averages of the groups (t=5.856, p<.05). As a result of the mean score data, a significant
difference emerged because the mean obtained in the experiment group (X=83.86) was higher than
the mean obtained in the control group (X=60). This difference was in favor of the students in the
experiment group in which BBM was applied.

DISCUSSION, CONCLUSION and RECOMMENDATIONS

In this study, a model consisting of a curriculum for teachers to help students learn and a
model consisting of hands-on activities for students is examined. The model, which includes a
computer software program, is designed to help the teacher to teach in the most qualified way
while providing effective and permanent learning for the student. The program, which provides
access to real-life problem-solving activities, has a dynamic curriculum to ensure that mathematics
learning areas are accessible in in-class or out-of-class environments with the support of technology
and to provide individualized teaching.

In this section, the findings obtained from the study and the related literature are discussed;

There is a statistically significant difference at .05 level between the post-test arithmetic
averages of the achievement test of the experiment and control groups. Based on these findings, the
finding is supported in favor of the experiment group in which BBM was applied in terms of
academic achievement test between the experiment and control groups.

These findings are also consistent with the literature. It has been concluded that the inclusion
of different methods and techniques in the lessons using computer technology affects students'
academic achievement in mathematics at the desired level, contributes to students' learning, and
increases interest and active participation in the lessons (Brown, 2000; Foegen & Lind, 2011). In
Kacan's (2023) study, the effect of the Building Blocks mathematics education programme on the
geometric shape recognition levels of 4-year-old preschool children in Turkey was examined using
a pretest-posttest control group experiment design. As a result of the study, it was determined that
there were significant differences in the mean scores of triangle and rectangle shapes in favour of
the experiment group. Especially in the analysis of the children's responses obtained from the post-
test of recognising geometric shapes in the mathematics lesson, it was seen that the children in the
experiment group had more developed ability to define geometric shapes with their own
expressions compared to the control group.

The BBM curriculum is designed based on a common learning trajectory in terms of
mathematical content, pedagogy, teacher's guide, technology and assessments. Learning
Trajectories are an approach to teaching and learning that involves the integration of a learning
goal, developmental progression, and aligned instruction (Guss, Clements, & Sarama, 2022).

Learning trajectories are particularly systemic in nature, combining and integrating educational
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goals, children's thinking development and empirically supported pedagogical strategies. In this
way, teachers can interpret what students do, think and construct and provide instructional
activities that extend students’' mathematical thinking. Simultaneously, teachers can see teaching
strategies from the child's perspective and provide meaningful and fun opportunities to engage in
learning.( Clements, Lizcan and Sarama, 2022).

In order to determine the function of the curriculum, the performance results of children who
were exposed to the BBM mathematics curriculum were evaluated at the end of the first grade
compared to children who were not exposed to this curriculum. The study began with the
administration of pretests to 2100 students in 16 public schools in three urban school districts. The
study sample included direct assessment, teacher ratings, and observations. The PTM group
outperformed the control group with numerical values ranging from .35 to .69 (Clements, Sarama,
Farran, Lipsey, Hofer, & Bilbrey, 2011).

In this study, it was determined that the use of technological resources of BBM in terms of
concretisation was more effective in increasing the success of teaching abstract concepts in
mathematics to primary school students. The data obtained as a result of the research can also be
found in the literature:

According to TIMSS 2011 results in Turkey, one fourth of 4th grade students lack basic
mathematics knowledge, while one third of 8th grade students lack basic mathematics knowledge
(Oral & McGivney, 2013). This difference points to the need for reforms in the mathematics
curriculum based on learning processes and student knowledge in the Turkish education system.
Within the scope of this research, the main outlines of the PTM curriculum overlap and show that
PTM can be incorporated into the mathematics curriculum in Turkey and will improve students'
mathematics achievement performance.

In a study conducted by PTM researchers, "PTM Mathematics Education Programme" was
applied to an experiment group of 68 students studying in a public school in the United States of
America. According to the results, the mean mathematics scores of the experiment group students
were significantly higher than those of the control group students, and the effect size was
determined as 0.85 for the subject of Numbers when the posttest mean scores were compared
(Clements & Sarama, 2007).

In the study carried out to investigate the effectiveness of the CTM to improve the numerical
skills of Ecuadorian kindergarten students at an early age, 18 classes of 355 students were randomly
divided into experiment and control groups. The students in the experiment group were
administered PTM and the students in the control group were administered the regular
mathematics programme and the data were analysed by pretest-posttest intervention. According
to the results, it was found that the students in the experiment group made more progress in early
numerical proficiency than those in the control group. Moreover, BBM has been associated with a
higher quality mathematics education (Bojorque, Torbeyns, Hoof, Nijlen, & Verschaffe, 2018).

In a study examining the effects of the FCM software programme on the mathematics
achievement performance of Spanish students, experiment and control groups were randomly
assigned from 247 students in 9 schools. In the experiment group, a programme including 21-week
computer-assisted instruction was applied and in the control group, a programme including
normal computer-assisted instruction was applied. It was determined that the experiment group
students obtained significantly higher grades in the academic achievement test, which included
applied problems to test the changes in the students' numerical achievement scores. In this

direction, it is noteworthy that the PTM software programme can be used as a supportive method
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to further improve students' mathematics competencies (Foster, Anthony, Clements, Sarama, J., &
Williams, 2018).

A study was conducted to determine the effect of "Technology Supported Problem-Based
Learning Applications (TPDU)" on students' academic achievement in the subject of function. As a
result of the analysis of the achievement scores of the experiment group in the mathematics course
taught with TPU and the control group in which the lessons were taught with traditional teaching,
it was determined that the academic achievement scores of the mathematics course increased with
a positive difference in favour of the experiment group. The reason for this situation is that visual
activities presented with the use of technology increase students' motivation; help them understand
mathematical concepts by concretising them; and enable them to learn faster and better by saving
time (Cetin & Mirasyedioglu, 2019).

A statistically significant difference was found between the pretest and posttest scores of the
experiment group. It is seen that the posttest data of the experiment group increased compared to
the pretest data. In the literature, there are studies examining the effects of visual manipulatives
that the use of technology in mathematics teaching improves students' learning (McGeehee &
Griffith, 2004; Thompson & Sproule, 2005).

As a result of teaching with VCC, number concepts are made concrete and students are
enabled to establish mathematical relationships with the concepts. Second grade students are in the
process of learning two-digit numbers and place value. With BBM, learning for problem solving is
provided in order to perform operations with two-digit numbers (Ozel & Ozel, 2012, p. 149). While
the animations of the software programme and manipulatives such as lego and jenga in the
classroom environment make mathematics teaching fun, all students are encouraged to participate
in the lesson. One of the general goals of mathematics curriculum is to transform mathematics into
an interesting form (Howe, 2011, p. 1).

Education and training environments are transforming towards interactive environment,
multimedia and virtual reality with the changes in technology. Virtual classroom applications,
which offer an effective online teaching environment, provide support, convenience,
encouragement to active learning and quality to teaching in the context of education and training
(Kuzu, Uysal, & Kiliger, 2008). Nowadays, new opportunities are provided for teaching
mathematics in online environment and the resources that teachers can benefit from with qualified
teaching programmes are increasing. With these technological resources, national and international
curricula and interactive applications can be included in the classroom environment (MEB, 2018).

In another study supporting this study, it is seen that technology support in mathematics
teaching is used from pre-school to higher education. However, in the inclusion of technology in
learning in mathematics lessons, it points to the use of computers, projectors and smart boards by
teachers, especially at the primary school level, as an auxiliary support for teaching in the classroom
and as an element that increases interest (Haciomeroglu, 2019).

In Erginbas's (2009) study examining the effects of technology-supported environments on
students in mathematics teaching at secondary education level, it was concluded that the use of
technological products such as projectors, computers and smart boards in mathematics lessons
reduces the level of mathematics fear-anxiety and increases the interest in the lesson.

In Hannafin et al.'s (2001) study on the effect of technology on mathematics lessons, it was
concluded that technology helps students to become active in the lesson by increasing their

motivation and to provide associations in mathematical skills.
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In Cogill's (2002) study, teachers stated that they used smart boards for the following
purposes: saving time in problem writing; providing a large display area for students' ease of seeing
and reading; visualising concepts on the screen; collecting attention; and revealing text or icons that
are not easily accessible when needed. In addition, it was observed in the study that smart boards
provided the functions of increasing students' participation in the lesson to write their solutions on
the board; providing correction opportunities to solutions and answers; recording the lesson
process; and revealing individual and independent thinking skills. The application of BBM
software on the smart board in mathematics course supports the positive effect of these processes
on students.

It has been stated that teachers make positive contributions by including experiences to adapt
students’' own mathematical ideas and strategies to the teaching process (Clements & Sarama, 2004).
In this direction, in the study in which the opinions of 6th grade students on the use of technology
in mathematics teaching were discussed, it was concluded that the classroom environment became
more enjoyable while teaching technology-supported mathematics, students' ability to associate
mathematics with real life and mathematical literacy competencies increased, and embodied
mathematical concepts were learned better (Koysiiren & Uzel, 2018). Interactive software
programmes, animations, animated applications and manipulatives provide a motivating
technological activity area to attract students' interest and arouse their curiosity (Dogan &
Karakirik, 2013).

Foster et al. (2016) conducted a controlled study for 21 weeks of computer-assisted
instruction for 247 kindergarten students in nine schools in a low-income area. Students in the
experiment group were provided with tablets with targeted digital maths resources and students
in the control group were provided with tablets only. As a result of the training, significant
improvements were observed in students' early arithmetic and applied problem skills. This study
is in line with the findings of the BBM curriculum.

There is no statistically significant difference between the pre-test and post-test scores of the
control group students. These data from the control group show that the MEB education
programme does not provide enough support to increase students' mathematics achievement.

The reason for this situation is that teachers use only course and workbooks as source books,
many traditional textbooks are prepared for units rather than teacher-centred and active activities
(Yanik, 2012, p. 41), 91% of 4th grade teachers in the TIMSS 2011 study used mathematics textbooks
as the main source. As a matter of fact, since the books are written with a certain method, opinion
and source, they do not allow for multidimensional thinking (Karaagacli, 2005).

In line with the revision studies carried out in the mathematics curricula in Turkey,
modelling activities prepared in line with the subject content were added to the MEB textbooks
(MEB, 2005, MEB, 2013). Number learning areas are included as the main component in
mathematics curricula. However, in terms of MEB annual and daily lesson plans, missing sections
and ambiguities in explanations stand out. In this respect, Isik and Kar (2011) reported that the
Primary Mathematics Course 1-5th Grades Curriculum (2006) did not reach the level targeted by
the mathematics curriculum in terms of the acquisition of number perception and non-routine
problem solving skills in students. For this reason, in the Numbers learning area, in addition to
numerical operation skills, activities for perception of numbers, multiplicity relations between
numbers and problem content are emphasised, as well as the increase in activities that support the

establishment of connections between numbers in calculation processes.
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In the literature studies, it is stated that in the planning of mathematical activities, children
should take an active role in teaching in line with their developmental characteristics, revealing
their individual abilities, preparing educational environments for their interests and needs, and
enriching their learning experiences (Gilmore & Spelke, 2008). In this study, the effect of Building
Blocks Model (BST) on students’ mathematics achievement in technology-supported mathematics
education in primary school 2nd grade mathematics teaching was examined and the problem
statement of the study was stated as "Does BST have an effect on students' mathematics
achievement in technology-supported mathematics education?". In order to find an answer to this
problem statement, pre-test and post-test mean score analyses were examined between the
achievement test scores of the group to which the PTM programme was applied and the
achievement test scores of the group to which the MEB programme was applied.

In the literature studies, it is seen that the general aims and objectives of the PTM programme
and mathematics education overlap and the following conclusions were reached:

1. It is emphasised that teaching necessary to understand the value of mathematics in real
life and the necessity of teaching that will enable students to study mathematics outside of school
(Karagoz-Isik, 2007, p. 24; Kumtepe, 2011, p. 62). With the BBM programme, students are
encouraged to continue learning mathematics outside of school.

2. It is seen that the goal of students presenting their own mathematical thoughts verbally
and in writing during the solution of mathematical problems (Ersoy, 2006) was achieved with the
significantly higher data obtained from the achievement test of the experiment group to which the
PTM programme was applied.

3. The objective that students can construct models to learn mathematical concepts and
operation skills (Ersoy, 2006) was achieved by creating their own models by taking examples from
the manipulatives embodied in the PTM programme.

4. In the successful evaluation of education, the student's continuous research, his/her ability
to actively solve the problems he/she encounters by organising them, and his/her ability to
overcome the limits in changing times are included (James, 2013, p. 220). In this direction, it is
thought that this study, which is applied to mathematics teaching, can contribute to the field in
order to ensure success in education, to meet the needs and deficiencies, and can be included in the
education programme as a training programme to be used in mathematics teaching for teachers.

Curriculum, as one of the most important issues that have been emphasised in recent years,
provides a continuous change in mathematics curriculum in line with the needs of students and
society. This change points to new research-based study results for increasing the effectiveness of
teaching, the mental development of the child, mathematical theories about the formation of
learning, innovations and inquiries that can be made in the mathematics curriculum (Altun, 2006;
Kayhan & Koca, 2004). In addition to being research-based, the ability to evaluate a curriculum and
its usefulness in influencing learning situations come to the fore (Ginsburg, Lewis, & Clements,
2008). In order for students to become successful individuals who can think, produce solutions and
apply the solutions they produce in daily life, necessary educational environments should be
prepared and equipped. The main aim of our study is to enable students to find useful rules and
methods to achieve the objectives and targets in the mathematics curriculum.

BBM allows a student to be in the centre under the guidance of a teacher and to practice and
repeat with the technological tool of his/her choice at any time and place. The BBM curriculum has
a comprehensive mathematics curriculum by including different and important mathematical areas

such as counting, numbers, operations, shapes, measurement and patterns. BBM will make an
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important contribution at all levels of mathematics teaching in order to create and implement
mathematics curricula and to achieve the goals set in the curricula. With these elements, it is seen
that BBM software is effective in supporting students to learn different mathematical skills and
increases students' knowledge and skills of basic mathematical concepts. The recent Covid-19
outbreak has pointed out the importance of carrying out the lessons online and accessing an
educational support independent of the desired time and place (Yilmaz, 2020). In the online
education carried out during the Covid-19 pandemic process, it was thought that BBM could be
included as a dimension of new educational technology that supports individual education.

There was no significant difference between the pre-test and post-test academic achievement
test scores of the control group students in the mathematics course in which the MEB Primary
Education 2nd grade mathematics curriculum was used. Therefore, these data obtained from the
control group show that the MEB curriculum does not provide enough support to increase the
mathematics achievement of the students. In the emergence of this result, issues such as not
including attention-grabbing activities that they can adapt their problem solving skills in daily life
and not giving the students the opportunity to work individually retrospectively can be shown.

With the data obtained from this study, it has been concluded that the effectiveness of PTM
is more effective and improves students' achievement positively compared to the teaching based
on the curriculum including activities, methods-techniques and textbooks in the 2016 Primary
Mathematics programme.

Apart from the 2016 data, the programme is updated every year and is open to access. With
its online application, the programme has shown that it can be used to provide additional materials
for parents, educators and students during the COVID-19 pandemic process.

In line with the research data, the following suggestions are presented:

e Curricula and textbooks should be prepared in accordance with the student level. It can be
transformed into a dynamic form so that students can access the lectures of the subjects with any
technological tool, solve questions on it, make applications, and record what they have done.

e Considering that students have different thinking skills, national and international
projects, different study suggestions, different homework assignments, individual and group
studies with the support of technology should be included in accordance with today's
developments.

¢ Necessary cooperation with the Ministry of National Education can be ensured for the use
of the NCC curriculum in the educational institutions of the Ministry of National Education.

¢ Changes can be made in the mathematics learning of the national pre-school education
programme to enable students to start primary school with pre-mathematical number skills.

¢ In mathematics teaching, there should be teaching models with curriculum activities that
include the content of presenting information in different forms such as images, concrete
manipulatives, visuals, verbal and written expressions, and providing environments where more

meaningful learning takes place for young students with concrete models.
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Modelinin Ogrencilerin Matematik Basarisina Etkisi*
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OZET
Modelinin (YTM) Ogrencilerin Matematik Basarisina Etkisi arastirilmistir. Aragtirmanin
Anahtar Kelimeler: calisma grubunu; Istanbul ilinde bir ilkokulun 2. sinifina devam eden deney grubunda
Matematik 6gretimi, Teknoloji 35, kontrol grubunda 33 olmak {iizere toplam 68 &grenci olusturmustur. Calismanin
ve Egitim, Yap: Taglar1 Modeli uygulanmasinda sayilar {initesi, deney grubunda YTM egitim programi kontrol

grubunda ise 2. Siuf MEB 2015 Matematik Dersi Ogretim Programi araciligiyla
islenmistir. Verilerin toplanmasinda &grencilerin matematik basarilarini belirlemek
. iizere gelistirilen Bagar1 Testi kullanilmastir. Ogrencilerin akademik bagarilar1 6n-son test
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Aragtirma bulgularinda, deney grubundaki &grenciler ile kontrol grubundaki

ogrencilerin matematik basarilar1 arasinda deney grubundaki o6grencilerin lehine

istatistiksel olarak anlamli bir farklilik oldugu belirlenmistir. Sonug olarak matematik

ogretiminde YTM gibi 6zgiin bir programin, 6grencilerin basarilarm Milli Egitim

Bakanligi (MEB) kaynakli Ogretime gore anlamli diizeyde bir fark ile etkiledigi

goriilmiistiir. Bu baglamda, egitimde geleneksel metotlarin disinda farkli programlar
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GIRIS
Giintimiizde teknolojik ¢agda meydana gelen hizli gelisim toplumun &nemli
dinamiklerinden biri olan egitim ve oOgretimi etkilemekte; degisimin ve gelisimin hizina
yetisemeyen {ilke ve bireyler geride kalmakta; iireticilere ve teknolojiyi kullananlara avantajlar

saglamaktadir. Teknolojiden 6nemli Olgiide etkilenen egitim kurumlari, 21. yiizyilda biiyiik bir

hizla yayginlasan teknolojik gelismelere paralel bir sistemde giincellenmektedir (Erdal, 2020).

Egitimsel gelismelerin teknolojideki gelismelerle paralellik gostermesi, uzaktan egitim ve
cevrimici egitim, bilgisayar, laptop, akilli tahta ve tablet gibi teknolojik araglar ile
gerceklestirilmektedir. Bu teknolojik materyaller, 6gretimde uygulanan yontem ve tekniklerin

degisim ve gelisimini etkilemistir (Akyol, 2020).

Matematik, bilim ve teknolojinin {izerindeki etkisini artrdik¢a diinyanin ilerlemesine 6nemli
bir kaynak haline gelmistir (Frenkel, 2015). Bu dogrultuda ulusal matematik programinin
uluslararas1 matematik egitiminde meydana gelen gelisimlere ayak uyduramamasinin bagarisiz
sonuglara yol acacag1 belirtilmektedir (Uredi ve Ulum, 2019). Ingiltere, Japonya, Almanya ve
Amerika Birlesik Devletleri basta olmak iizere tiim {iilkeler matematik biliminin giinliik hayata
uyarlanmas1 siirecine odaklanarak matematik Ogretim programlarinda gerekli calismalar

yapilmasina imkan saglamaktadirlar (Altiner ve Artut, 2017).

Yap1 Taglar1 Modeli (YTM), Amerika Birlesik Devletleri nde Matematik Ogretmenleri Ulusal
Konseyi (National Council of Teachers of Mathematics-NCTM) tarafindan gelistirilerek “Okul
Matematigi icin Prensipler ve Standartlari” kaynak alinarak, matematik egitimi alaninda
arastirmalara ve devrim niteligindeki 6gretim reformlarina yonelik olarak hazirlanmis bir egitim
programi projesidir. Program olusum siireci, ¢ocuklarin gelisim o6zellikleri, prototip
degerlendirmeler, klinik goriisme ve gozlem sonuglar: dikkate alinarak hazirlanmistir (Dede, 2012:
1; Organ, 2013). Bu program, okul 6ncesi cagindan baslayarak ilkokul ikinci simf siirecine kadar
devam eden, erken matematik egitiminde, ¢ocuklarin matematiksel bilgilerini ve {ist diizey
diisiinme becerilerini gelistirmeye yonelik bir yaklasima dayandirilmaktadir. Bu yaklasim,
matematik egitiminin, say1 bloklar ile oynama ve yeni {iiriinler ¢tkarma, sarkihi etkinlikler ve
oykiiler gibi gercek yasamdan deneyimlerin matematiksel diisiinme ile biitiinlestirir. Bu
dogrultuda, soyut kavramlardan olusan matematigin, ¢ocuklar tarafindan kesfedilmesine yonelik
hazirlanmig manipiilatiflerin, bilgisayar programlar: ve kitaplar ile somut bir forma doniismesi
saglanir (Ginsburg, Lee ve Boyd, 2008; NCTM, 2000).

Yapi Taslar1 Egitim Programinin ¢ekirdegini olusturan 6grenme yoriingeleri, plan yapma,
Ogretim siireci, Olgme ve degerlendirme gibi Ogretim aktiviteleri hususunda Ogretmenlerin
kullandig1 materyaller seklinde tamimlanmaktadir. Ogrenme yériingeleri, dogrudan gozlenemeyen
Ogrenci kavramalarini belirlemek tizere gozlenebilen 6gretimsel aktiviteleri, yapilart ve davrans
degisikliklerini icermektedir (Diindar ve Giindiiz, 2015). YTM, Sayilar konusunun matematiksel
O0grenme yoriingelerinin farkli asamalarina uygun olarak kavrama becerilerinin gelisimini saglar.
Sekil 1'de goriildiigii tizere bu gelisimsel adimlar Ogrencilerin matematiksel becerilerini

gelistirmektedir (Clements ve Sarama, 2014; Foster, Anthony, Clements, Sarama ve Williams, 2016).
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Sekil 1: Ogrenme Yoriingesinin Bilesenleri

J

Ogrenme
yoringesi

Ogretimsel Gelisimsel
aktiviteler yol

Egitimciler agisindan, matematik biliminde soyut kavram ve becerilerin somut bir forma
doniistiiriilmesinde ve matematiksel deneyimlerin yaparak yasayarak kazandirilmasinda egitim
materyalleri olarak kullanilan manipiilatifler (Gok, 2020), cocuklarin ilgisini cekme 6zelligi ile daha
¢ok ¢cocugun daha uzun bir siiregte 6gretime katilimini saglar (Corsi, 2014).

Son yillarda, iilkelerin matematik ogretimine teknolojiyi dahil etmelerinin 6nemli sebebi
(NCTM, 2018), teknolojinin matematikle birlikte diisiiniilmesi ve matematigin uygulanma alaru
olarak kabul edilmesidir (Brophy, Klein, Postmare ve Rogers, 2008). Tiirkiye’de 0Ogretim
teknolojileri gelisimleri dogrultusunda 6gretim ortamlarina bilgisayar ve akilli tahta olanaklarinin
saglanmasi ile bu araglarin etkili ve aktif olarak Ogretim siirecine katilmasi amaclanmistir

(Haci6meroglu, 2019).

Sayilar ve islemler konu igerigi, matematigin en temel elemanidir. Matematik egitiminde ve
arastirmalarinda vurgulanan, sayilarin ve islemlerin erken ¢ocuklukta &grenilmesidir.
Matematiksel islemler; toplama, ¢ikarma, garpma ve bélme ile sinirli olmamakla birlikte; islemleri,
saymay1, karsilastirmayi, gruplamayi, birlestirmeyi, boliimlemeyi ve say1 dizgilerini kapsar
(Clements ve Sarama, 2011). Sayilar 6grenme alani, sayilar1 anlama, islem yapma becerisini
gelistirme ve hesap yapma akiciligini saglama siirecini icermektedir. Bu becerilerin ¢ocuklarin
sayilar1 kesfetmesi, somut {irtinlerle ilgili becerilerini gelistirmesi, giinliik hayatta matematiksel
diisiince ile iletisime ge¢gmeye baslamas: niteliklerini gelistirmesi ile kazanilacagi belirtilmistir
(NCTM, 2000: 3).

Tiirkiye’de MEB 2009 y1l1 programina problem ¢dzme, bilgi teknolojilerinin kullanimi ve akil
yliriitme becerileri (MEB, 2009); 2015 programina arag¢ gereglerin uygun kullanimi ve problem
kurma (MEB, 2015); 2017 programina bilgi ve iletisim teknolojilerinin kullanimi, dijital yetkinlik,
O0grenmeyi 6grenme, matematiksel siire¢ becerileri ve matematiksel modelleme olmak iizere yeni
beceriler dahil edilmistir (MEB, 2017). 2018 programinin genel amagclarinda matematiksel
okuryazarlik becerisi, matematiksel kavramlarin giinliik hayatla iliskilendirilmesi ve problem

¢Ozme becerileri tizerinde durulmustur (MEB, 2018).

Uluslararas1 egitim alaninda basar1 ortalamalarinda {iist siralarda yer bulmak icin egitim
programinin giincellenmesi gerekmektedir (Johansson ve Hansen, 2019; Kadijevich, 2019). Bu
amagla Uluslararast Ogrenci Degerlendirme Programi (PISA) ve Uluslararasi Matematik ve Fen

133



Egilimleri Arastirmasi (TIMSS) gibi 6l¢iim ve degerlendirmelerin raporlarini igeren ¢alismalardan
yola c¢ikarak Tiirk egitim sistemi hakkinda verilere ulasilabilir. Bu dogrultuda ilkogretim ve
ortadgretim dgrencilerinin matematik 6grenmeleri adina yapilmasi gereken degisiklikler hakkinda
bilgi sahibi olunmaktadir (PISA, 2018; TIMSS, 2015). Tiirkiye’de matematik programi 6grenme
alanlari ile TIMSS dagilimi paralellik gostermesine karsin 6grenci basar1 puanlarinin diger {ilke
ortalamalarinin altinda olmasi, ders kitaplar1 ve ¢alisma kitaplarinin iginde yer alan miifredatin
programlara uygun olarak hazirlanmamasinin neden olabilecegi diistiniilmektedir (Toptas,
Elkatmis ve Karaca, 2012). PISA 2003-2018 yillar1 izleme arastirmalarinda Tiirkiyenin
matematik puanlarinda katilima iilke sayisina oranla siralamanin diisiik oldugu goriilmektedir.
Bu durum 15 yas kategorisindeki Ogrencilerin edindikleri bilgi, kavram ve becerilerini
degerlendiren PISA raporlarinda, ilkokulda baglayan matematik Ogretiminin iyilestirme ve
gelistirme calismalarinin gerekliligine isaret edilmektedir. Alan yazin incelemesinde nitelikli bir
egitim programi gelistirmek icin ge¢miste varolan programlardan ise yarar boliimleri ile giincel
sistemi kapsayan yeni bir egitim programi olusturulabilecegi sonucuna varilmaktadir (Lester, 2013;
Schoenfeld, 2004).

flkokul matematik 6gretim programi, 6grencinin gelisimini, farkli seviyelere gore adapte
etmeye yonelik olmalidir. YTM ile matematikcilere, matematik egitimcilerine, arastirmacilara,
egitim programi gelistiren uzmanlara, 6gretmenlere ve egitim politikasinda uzman kisilere
matematik egitiminde 6gretim, yontem, teknik ve arag gereglerinden biri olarak kullanilabilecek
ilgi alanlarmin ve farkli becerilerin gelistirilmesi icin farkli aktivitelerin yer aldigi bir model

alternatifi sunulmaktadir (Foster ve dig., 2016).

Aragtirmanin amaci ilkokul diizeyinde teknoloji destekli matematik egitimi igin yapi taglar
modelinin O6grencilerin matematik basarisina etkilerini belirlemektir. Bu amag¢ dogrultusunda
“Teknoloji destekli matematik egitiminde Yapi1 Taglar1 Modelinin Ogrencilerin matematik
basarilarina etkisi var mudir?” aragtirma problemine yonelik olarak su hipotezler belirlenmistir:

Hipotez 1: Deney grubunun on test akademik basar1 puanlari ile kontrol grubunun 6n test

akademik basar1 puanlar arasinda anlaml bir farklilik yoktur.

Hipotez 2: Deney grubunun son test akademik basar1 puanlari ile kontrol grubunun son test

akademik basar1 puanlari arasinda anlaml bir farklilik vardir.

Hipotez 3: Deney grubunun akademik basari testi on test ile son test puanlar arasinda

anlaml: bir farklilik vardir.

Hipotez 4: Kontrol grubunun akademik basari testi 6n test ile son test puanlar1 arasinda

anlaml bir farklilik yoktur.

Ortaya konan veriler ve Tiirk 6grencilerinin uluslararasi matematik bagarilarindaki olumsuz
sonuglar, Tiirkiye’de ilkokuldan baglayarak matematik 6gretim programinda yapilmas: gereken
degisiklikleri gostermektedir. Bu calismada matematik Ogretim programinda teknolojinin
imkanlarindan faydalanmak {izere geleneksel yontemlerin disinda ulusal ve uluslararasi
argiimanlara dayanan, giivenilir ve gegerli araglarla edinilen verilere gore olugturulan, matematik
ogretiminde 6gretmenlere rehber, 6gretim yontem ve tekniklerinden biri olarak kullanilabilecek bir

program tanitimi sunulmaktadir.

Bu aragtirmada teknoloji destekli bir program araciligiyla alan yazindaki diisiik puanh

matematik smav raporlar1 dogrultusunda, ilkokul 2. smif kademesinde akademik basarinin
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artirilmasi beklenmektedir. Nitelikli bir egitimin amaci, 6grencilerin tiim egitim-6gretim siirecini
kapsayacak sekilde matematik egitiminde akademik basariy1 saglamaktir (Brown, 2000). Bu olumlu
yondeki beklentiler, arastirma konusu YITM'nin, matematik derslerindeki basar1 ve becerilerinin
kazandirilmasindaki etkisinin arastirilmasina yonelik 6nemi ortaya koymaktadir. Teknoloji
destekli YTM'nin matematik dersinde uygulanmasinda, ilkogretim 2. sinif 6grencilerinin akademik
basarilarini artirmasi ve becerilerini gelistirmesi kapsaminda arastirmaya deger bulunmustur.
Ulusal alan yazinin incelemesi sonucunda Tiirkiye’de bu modelin uygulanmasina yonelik herhangi
bir deneysel calisma bulunmamaktadir. YTM'nin Tiirkiye’de bir egitim kademesinde uygulanmasi
ilk olup alan yazma onemli bir katki saglayarak gelecek egitim programlarinda kaynak olarak
kullanilacag: diisiiniilmektedir.

2019 yilindan bugtine dek etkisini gosteren Covid-19 pandemi siireci, Tiirkiye’de orgiin
egitim veren kurumlarimizin derslerinde uzaktan egitim yaklasimi uygulanmadigim ortaya
cikarmistir. Bu siirecte Tiirkiye’de de orgiin Ogretimde uzaktan egitimde cevrimigi egitim
platformlar1 aracihigryla gerceklestirilmeye baslanmistir. Bu durum o6grencilerin bireysel olarak

dahil olabilecekleri egitim uygulamalarina isaret etmistir.

Bu calismada konu edinilen YTM'nin ¢evrimici uygulanabilirligi, 6grencinin yas diizeyine,
egitim programimizin hedef ve kazanimlarina yonelik etkinliklere, konu anlatimina, istenilen
zaman ve yerde ulasim firsati saglamasi ile giinlimiiz egitim-0gretim siireci degisikligine de
nitelikli bir sekilde dahil edilebilecegi goriilmektedir. YTM programi, uzaktan egitim ogrencileri

icin yiiksek kalitede, eglenceli matematik etkinliklerine ulasabilecekleri bir uygulamadir.

Dolayisiyla matematigin temel bilgisinin kazanildig: 2. sinif kademesinde, YTM 6grencinin

daha kalia1 ve kolay 6grenmesi, kavramlarin somutlagtirilmas: igin teknolojinin goérsel kaynak

.....

Ogretmeni adaylarina uluslararas: alanda bagarisi kanitlanmisg bir kaynak olarak gosterilebilir.

YONTEM

Bu arastirmada nicel aragtirma ydntemlerinden yari deneysel desen olarak Ontest-Sontest
Kontrol Gruplu desen (Karasar, 2019: 137) kullanilmistir. Arastirmanin deney grubu 6grencilerine
YTM egitim programi uygulanirken kontrol grubu ogrencilerine herhangi bir miidahalede
bulunmadan geleneksel 6gretim dogrultusunda uygulama yapilmistir. Kontrol grubuna ise bir
miidahalede bulunulmamis ve MEB programindaki miifredata gore 6gretim yapilmigtir.

Calisma Grubu

Calisma grubu 2016-2017 egitim-6gretim yilinda Istanbul ilinin, Giingéren ilgesi
ilkokullarindan, Yahya Cavus Ilkokulunda &grenim gormekte olan 213 &grenci ve Cumhuriyet
[lkokulunda 6grenim gormekte olan 238 6grenciden olusmaktadir. Yahya Cavus flkokulundan 213
ogrenci ile basar testi gecerlik, giivenirlik analizleri igin pilot calisma uygulamalar1 yapilmustir.
Deney ve kontrol gruplarimi belirlemek {izere uygulama yapilan ilkokulun 2. Smif subelerine basari
testi 6n test olarak uygulanarak aritmetik ortalamalarinin tespiti yapilmistir. Deney ve kontrol
gruplariin belirlenmesinde istatistiksel analiz teknigi Tliskisiz (Bagimsiz) grup t testi sonucuna
bakilmustir. Sonuglara gore aritmetik ortalamalar1 ve simif mevcudu olarak birbirine en yakin iki
smiftan 2-E smift deney grubu, 2-H smuifi ise kontrol grubu olarak belirlenmistir. Deney grubu
olarak 2-E'nin segilmesi 6n test aritmetik puan ortalamasi 10,8857 degerine sahip olmasi ile 40,4063
degerine sahip 2-H’den daha diisitk olmas: ile son test sonuglarindaki farkin daha rahat
farkedilmesinin beklenmesidir. Analiz verilerine gore 2-E ve 2-H siniflarindan 68 6grenci secilerek
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calismanin deneysel uygulamalarina baslanmistir. Arastirmada yart deneysel desen
kullanilmasindan yola ¢gikarak evren ve érneklem yerine ¢alisma grubu ifadesine yer verilmistir.

Deney ve kontrol gruplarinin belirlenmesinin ardindan gruplarin dagilimlariin
normalligini belirlemek iizere gruplarin Kolmogorov Smirnov testleri sonuglarina bakilmistir.

Basari testinden elde edilen puanlarin normal dagilim gosterip gostermedigini belirlemek
tizere yapilan tek 6rneklem Kolmogorov-Smirnov testi sonucunda (z=.856 ve 1.065; p>.05) verilerin
normal dagilim gosterdigi belirlenmistir.

Gruplarin homojenligini belirlemek {izere deney grubu olan 2-E simufina ve kontrol grubu
olan 2-H smifina iligkisiz (Bagimsiz) grup t testi uygulanmaistir.

Tablo 1. Bagar: Testi On test Puanlarimin Simif Degiskenine Gore Farklilagip Farklilasmadigini Belirlemek
Uzere Uygulanan Iliskisiz (Bagimsiz) grup t testi Istatistik Sonuglar:

t testi
Gruplar N X SS
t df P
2-E (Deney) 35 10,8857 -3,15219 -1,889 61,478 ,064
2-H (Kontrol) 33 12,4063 -3,12994

Tablo 1'de goriildigii iizere, dgrencilerin basari testi puanlarimin 2-E ve 2-H subeleri arasinda
anlamh bir farklilik gosterip gostermedigini belirlemek {izere uygulanan bagimsiz grup t testi
sonucunda, her iki grubun aritmetik ortalamalar1 arasinda istatistiksel acidan anlamli fark
bulunmamustir (t=-1.889, p>.05).

islem Basamaklar

ve bir grup kontrol grubu olarak belirlenmistir. Deney ve kontrol gruplarinin
belirlenmesinde istatistiksel analiz teknigi Iliskisiz (Bagimsiz) grup t testi sonucuna bakilmistir.
Sonuglara gore aritmetik ortalamalar1 ve sinif mevcudu olarak birbirine en yakin iki simniftan 2-E
sinift deney grubu, 2-H sinif1 ise kontrol grubu olarak belirlenmistir.

Basari testi deney grubunda ve kontrol grubunda 6n-son testler seklinde uygulanmslardir.
Veri analizi yapmak tizere iligkisiz (bagimsiz) t testi ile iligkili (bagimli) t testi ve Kolmogorov
Smirnov testi kullanilmigtir.

Deney grubu 6grencilerine YTM'ye uygun olarak 10 hafta ders uygulamasi yapilmistir.
Ogrenciler icin gergek yasam durumlariyla iligkilendirilen, YTM egitim programi igerigine gore
problemlere yer verilmistir. Etkinliklerin yapilmasi ve problemlerin ¢oziilmesi siirecinde
ogrencilerin, problemi ¢ozerken konusturma, agiklatma, problem senaryosu icinde ¢oziim yollarin
diisiinme seklinde kendini ifade ederek katilimlari saglanmistir. Bu aktif katihm matematigin
kavramsal 6grenilmesine de fayda saglamaktadir (NCTM, 2013). Kontrol grubu 6grencilerine ise
ilkokul 2. sitif MEB matematik egitim programi uygulanmistir. Arastirmada deney grubundaki
tiim uygulamalar gerceklestirilmistir.

Deney grubuna iki ders saati YIM egitim programi hakkinda bilgi verilmistir. YTM yazilim
programi ve teknolojik araglarla kullamim asamalari tanitilmistir. Ogrenciler YTM egitim
programinin yazilim uygulamasina eklenerek sifreleri olusturulmustur. C)grencilerin yazilim
programina giris yapma, programi kullanma siireci agtklanmigtir. Bu sekilde siruf ortami disinda
da diger teknolojik araglarla yazilim programini kullanabilmeleri ve egitim programini tanimalar:
saglanmistir. Deney grubu 6grencilerine 10 hafta boyunca {iger ders saati, YTM matematik egitim
programi dogrultusunda Sayilar {initesiyle ilgili konular, hedefleri ve kazamimlar1 teknoloji
destegiyle islenmistir. YTM programi kapsaminda yer alan yazili ve ¢calisma 6devleri disinda da bu
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yazilim programi iizerinden ddevler verilmistir. Haftalik olarak 6grencilerin istatistiksel bilgileri
ekranda gosterilmistir. Ogretmen bu istatistiksel bilgileri inceleyerek siireg igerisinde ek
calismalara yer vermistir. YTM egitim programi sinif ortaminda teorik olarak bilgisayarda ve akill
tahtada animasyonlu dijital etkinliklerle islenmistir. Ogrencilere okul disindaki ortamlarda da
egitim programinin etkinliklerine bilgisayar, laptop ve tabletleriyle ulasabilecekleri sekilde
yonlendirme yapilmistir. Ogrenciler istedikleri zaman, istedikleri teknolojik aragla, bireysel olarak
da YTM egitim programindan faydalanabilmistir. Ogrenciler tarafindan konu tekrari ve pekistirme
yapabilmeleri ya da okula gelememe gibi durumlarda teknolojik araglarla programa esnek ve kolay
bir sekilde ulagilabilmesi saglanmstir.

Kontrol grubu 6grencilerine MEB 2015 egitim programinin yer aldig: yillik plan, hedef ve
kazanimlar dogrultusunda Sayilar tinitesiyle ilgili 6grenme alanlar1 uygulanarak dersler
islenmistir. Ders kitaplarinda verilen etkinliklerle yillik ve giinliik planlarda yer alan kazanimlar
temel aliarak programlama yapilmistir. Ogretim siirecinde ders arag gereci olarak ders kitaplari,
yillik ve gilinliik planda yer alan materyaller ve sinif tahtas1 kullanilmistir. Konular 6gretmen
tarafindan, diiz anlatim yolu ile ders kitaplari, calisma kitaplar1 ve smif tahtasi kullanilarak
verilmigtir. Ogretmen ogrencilere ders sirasinda not tutturma, 6grencilere sorular yoneltme, ev
Odevleri verme seklinde bir siire¢ izlemistir.

Veri Toplama Araglan

Bu arastirmada verilere, 6grencilerin matematik dersi basarilarinin Slgiilmesi amaciyla
arastirmaci tarafindan hazirlanan c¢oktan se¢meli sorulardan olusan akademik basar testi ile

ulagilmistir.

Tlkokul matematik dersi 2. sinif dgretim programui dahilinde sorularin hazirlanmast igin,
sayilar konusunun ilgili literatiir arastirmalarina oncelik verilmistir. Basari testinin gecerlik kapsam
gecerligini test etmek iizere goriisiine bagvurulan uzmanlarin geri doniitleri ile her bir maddenin
gecerligi incelendikten sonra maddelerdeki yazim ve ifade hatalar1 da diizeltilmis, uygun

goriilmeyen maddeler ¢ikarilmistir (Biiyiikoztiirk, 2004; Karasar, 2019, 196).

Arastirmaci tarafindan ilkokul 2. Siniflar MEB Matematik Egitim programinda Sayilar
konusunun kazanimlari dogrultusunda her bir kazamm igin bir belirtke tablosu hazirlanarak
matematik alaninda uzman o6gretim gorevlilerine kontrol ettirilmigtir. Belirtke tablosuna gore
ilkokul 2. siuflar MEB matematik ders ve ¢alisma kitaplari, kaynak kitaplar, TIMSS sorular1 ve
YTM yaziliminda yer alan sorular incelenerek ¢oktan se¢meli madde tipi kullanilarak 40 soruluk
bir akademik basar1 testi hazirlanmistir. Testin pilot ¢alismas: i¢in basar1 testinin uygulanacag:
ogrenciler bir 6nceki egitim-6gretim doneminde Sayilar konusunu 6grenmis olan ilkokul 3. sinif
ogrencileri belirlenmistir. Test coktan se¢meli ve 3 segenekli olarak uygulanmustir. 253 6grenciden
edinilen veriler dogrultusunda madde ayirt edicilik indeksleri hesaplanmigtir. Gerekli madde
gecerlik indeksleri de bulunarak 40 soruluk test 20 soruya indirilmistir. 20 soruluk akademik basar1
ilkokul 2. siruflara uygulanarak testte yer alan her maddenin madde analizi sonucunda giivenilirlik
katsayis1 0.87 olarak ol¢iilmiistiir. Bu deger, gelistirilen basar1 testinin giivenilir oldugunu kanitlar

niteliktedir. Bu ¢alismalar sonucunda hazirlanan basari testi son seklini almigtir.
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Verilerin Analizi

Bu aragtirmada yar1 deneysel desen olarak Ontest-Sontest Kontrol Gruplu desen (Karasar,
2019: 137) kullanilmigtir. Deneysel arastirmalarda, deneysel kosullar deney ve kontrol gruplari igin
esitlenmektedir. Kosullar esit hale getirildikten sonra, uygulama sirasinda bagimsiz degisken
tizerinde degisiklik yapilarak bagiml degisken i¢in meydana gelen degisikliklerin etkisi tespit
edilmektedir. Aym gruba ait belirli bir miidahale 6ncesi ve sonras: puanlar: karsilastirilmaktadir
(C)zmantar, 2019: 60: Selguk, 2005: 10).

Egitim ortamlarinda deneysel arastirmadaki deneklerin rutinlerine miidahale etmek ya da
arastirma desenine uygun olarak simiflari yeniden diizenlemek cogunlukla olanaksizdir. Bu
durumda egitim arastirmalarinda yari deneysel desenler uygulanmaktadir. Yar: deneysel desen
arastirmasinda deney ve kontrol gruplari 6n ol¢timler ve Slgiitler sonucunda segilmektedir (Ekiz,
2003).

Arastirmada verilerin toplanmast sonrasinda kullanilan istatistiksel islemler su sekilde
uygulanmistir:

e Tanimlayia istatistiklerden aritmetik ortalama degerleri deney grubunun ve kontrol
grubunun Ontest- sontest dl¢iimlerinden edinilen verilerle belirlenmistir.

e Tanimlayia istatistiklerden normal dagilimin belirlenmesi i¢in deney ve kontrol gruplarina
Kolmogorov Smirnov testleri uygulanmaistir.

o llgili galismanin hipotezlerine ulasma bakimindan p anlamlilik degerlerine gére yorumlar
yapilmuistir.

e Veri analizinde deney ve kontrol gruplarinin aragtirmadaki nicel verilerin analizinde SPSS
16.00 paket programi kullanilmistir. Calismamizda parametrik hipotez testlerinden t testi
kullanilmistir.

e Deney ve kontrol gruplarindan olusmak tizere iki farkli 6rneklemin ortalamalarmni
karsilastirirken bagimsiz (iliskisiz) 6rneklem t testi kullanilmistir.

e Bagmh (iliskili) 6rneklem t testinde aym &rneklem grubu iizerinde iki farkli Slgiim
puanlar1 alinarak analizler yapilir (Cansoy ve Tiirkoglu, 2019: 140-141; Kalayci, 2017).
Deney ya da kontrol grubunun farkli zamanlardaki basarilarini 6l¢mek iizere 6n test-son
test verleri ile analiz yapilmustir.
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Gegerlik ve Giivenirlik

Deney ve kontrol gruplarini belirlemek iizere uygulama yapilan ilkokul 2. smif subelerine
basari testi On test olarak uygulanarak aritmetik ortalamalarinin tespiti yapilmustir.

Tablo 2. Basart Testi On test Puanlarmin Sumf Degiskenine Gore Farklilagip Farklilasmadigim
Belirlemek Uzere Uygulanan Iliskisiz t testi

Subeler N X SS
2E 35 10,8857 3,81769
2H 33 12,4063 2,72218
2A 36 8,7778 2,46242
2F 34 13,1290 3,93058
2D 21 8,0000 4,23084
2K 24 9,4348 4,61052
2C 29 12,1786 3,95393
2G 26 9,4400 3,41663

Total 238 10,6623 3,97255

Tablo 2'de goriildiigii {izere deney ve kontrol gruplarinin belirlenmesinde istatistiksel analiz
teknigi iliskisiz (Bagimsiz) grup t testi sonucuna bakilmistir. Basar1 testinin on test olarak
uygulandig: ilkokul 2. smiflarin aritmetik puan ortalamalar: tespit edilmistir. Sonuglara gore
aritmetik ortalamalar1 ve sinif mevcudu olarak birbirine en yakin iki siniftan 2-E sinufi deney grubu,
2-H smufi ise kontrol grubu olarak belirlenmistir. Deney grubu olarak 2-E'nin segilmesi 6n test
aritmetik puan ortalamasi 10,8857 degerine sahip olmast ile 12,4063 degerine sahip 2-H’den daha
diisiik olmasi ile son test sonuclarindaki farkin daha rahat farkedilmesinin beklenmesidir.

Deney ve kontrol gruplarinin belirlenmesinin ardindan gruplarin dagilimlarimn
normalligini belirlemek iizere gruplarin Kolmogorov Smirnov testleri sonuglarina bakilmigtir.

Dagilimin Normalligini Denetlemek Uzere Yapilan Kolmogorov Smirnov Testleri

Kolmogorov-Smirnov testi verilerin analizinde uygulanacak olan istatistik yontemlerini
belirlemek {izere basar1 testinden edinilen verilerin dagiliminin normal dagihim uygunlugunun
tespit edilmesi amaciyla uygulanmaktadir (Field, 2005).
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Basar1 Testi Kolmogorov-Smirnov Test Sonuglar1

Tablo 3. BT den Edinilen Puanlarin Normal Dagilim Gosterip Gostermedigini Belirlemek Amactyla Yapilan
Tek Orneklem Kolmogorov-Smirnov Testi Sonuclart

Degerler BT 6n test puani BT son test puam
N 68 68
Parametreler x 59,63 72,27
ss 17,89 20,54
K-Smirnov Z ,856 1,065
p 457 ,206

Tablo 3'te goriildiigii lizere basari testinden elde edilen puanlarin normal dagihim gosterip
gostermedigini belirlemek amaciyla yapilan tek 6rneklem Kolmogorov-Smirnov testi sonucunda
(z=.856 ve 1.065; p>.05) verilerin normal dagilim gosterdigi belirlenmistir.

BT’den elde edilen puanlarin normal dagilim gosterip gostermedigini belirlemek amaciyla
yapilan tek Orneklem Kolmogorov-Smirnov testi sonucunda dagilimin normal dagilimdan
farklilig1 anlamli bulunmamustir.

Gruplarin Denkligini Belirlemek Uzere Yapilan iligkisiz Grup t Testlerine iliskin

Deney grubunun ve kontrol grubunun hazirbulunusluklar1 yoniinden denkliklerini
belirlemek {izere “Iligkisiz (Bagimsiz) grup t testi” uygulanmustir. Analiz islemleri sonucunda elde
edilen bulgularin Sayilar basari testinin 6n test toplam puanlari tablolar halinde asagida
sunulmustur.

Gruplarin Basari Testi On test Puanlarina iligkin Veriler

Gruplarin homojenligini belirlemek iizere deney grubu olan 2-E sinifina ve kontrol grubu
olan 2-H smifina iliskisiz (Bagimsiz) grup t testi uygulanmaistir.

Tablo 4. Bagar: Testi On test Puanlarimin Simif Degiskenine Gore Farklilasip Farklilasmadigini Belirlemek
Uzere Uygulanan Tliskisiz (Bagimsiz) grup t testi Istatistik Sonuclart

t testi
Gruplar N X SS
t df P
2-E (Deney) 35 10,8857 -3,15219 -1,889 61,478 ,064
2-H (Kontrol) 33 12,4063 -3,12994

Tablo 4'te goriildiigii tizere, dgrencilerin puanlarinin 2-E ve 2-H subeleri arasinda anlamli bir
farklilik gosterip gostermedigini belirlemek {izere uygulanan bagimsiz grup t testi sonucunda, her
iki grubun aritmetik ortalamalar1 arasinda istatistiksel acidan anlamli fark bulunmamuistir (t=1.889,
p>.05). Bu durum deney ve kontrol gruplarmin bagar: testinin 6n test puanlarn agisindan denk
olarak kabul edilebileceklerini gostermektedir.
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BULGULAR

Bu arastirmada, teknoloji destekli YTM'nin Ogrencilerin iist diizey diisiinme becerilerine ve
basarilarina etkisinin anlamli olup olmadig: incelenmistir. Arastirma hipotezlerinin bulgularina

asagida yer verilmistir.

Tablo 5. Deney Grubu ve Kontrol Grubunun Ontest Puanlarinin t Testi Sonuglart

t testi

Puan  Gruplar N X SS SHx
t Sd p

2-E (Deney) 35 58,00 21,185 ,64531 -,782 58,620 ,438

Tt H(Kontrol) 33 6136 13709 48122

Tablo 5'te goriildiigi gibi 6grencilerin basari testi dntest puanlarinin 2-E ve 2-H subeleri arasinda
anlaml bir farklilik gosterip gostermedigini belirlemek amaciyla uygulanan bagimsiz grup t testi
sonucunda, gruplarin aritmetik ortalamalari arasinda, istatistiksel agidan anlamli bir farklilik
goriilmemektedir (t=-0.782, p>.05).

Tablo 6. Deney-Kontrol Gruplarinin Bagar: Son Test Puanlarinin t- testi Sonuglart

— t testi
Gruplar X N SS SHx
t Sd p
- 58,00 35 21,185 3,581 -7,907 34 ,000
Ontest
83,86 35 14,198 2,400
Sontest

Tablo 6’da goriildiigii gibi deney grubundaki 6grencilerin basari testi ontest puanlar1 ve sontest
puanlar: arasindaki farki belirlemek {izere uygulanan iliskili grup t testi sonucunda, ntest puanlar1
ve sontest puanlar1 arasinda istatistiksel agidan anlaml bir farklilik ortaya ¢ikmistir. (t=-7.907,
p<.01). Deney grubunun sontest puanlarinin (X=83.86), dntest puanlarindan (X=58.00) daha yiiksek
olusu bu farklilig1 ortaya ¢ikarmustir.

Tablo 7. Kontrol Grubunun Ontest-Sontest Puan Ortalamalarinin t -Testi Sonuclart

- t testi
Gruplar X N ss SHL. e
t Sd p
- 61,36 33 13,709 2,386 ,344 32 ,733
On test
60,00 33 19,162 3,336
Son test

Tablo 7’ye bakildiginda, kontrol grubu 6grencilerinin basar: puanlarinin 6n test puanlari ve son
test puanlar1 arasindaki farkin belirlenmesi i¢in uygulanan iliskili grup t testi sonucunda, kontrol
grubunun On test ve son test puanlari arasinda istatistiksel agidan anlamli bir farklilik
goriilmemektedir (t=0.344, p>.05).
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Tablo 8. Deney-Kontrol Gruplarinin Basar: Son Test Puanlarimin t- testi Sonuclar:

N X SS SHx t testi
Gruplar
T Sd p
2-E (Deney) 35 83,8 14,198 2,400 5,856 66 ,000
Test 1 33 60,00 19,162 3,336

2-H(Kontrol)

Tablo 8'de goriildiigii gibi, deney ve kontrol gruplarinin bagar1 son test puanlarinda 2E ve 2H
subeleri arasinda anlaml bir farklilik gosterip gostermedigini belirlemek {izere uygulanan iliskisiz
grup t testi sonucunda, gruplarin aritmetik ortalamalar1 arasinda istatistiksel acidan anlamli bir
farklhilik goriilmektedir (t=5.856, p<.05). Puan ortalamalar: verileri sonucunda, deney grubunda
edinilen (X=83.86) ortalamanin, kontrol grubunda edinilen ortalamadan(X=60) daha ytiiksek olmasi
nedeniyle anlamli bir farklilik ortaya ¢ikmistir. S6z konusu farklihk, YTM'nin uygulandig1 deney
grubu 6grencilerinin lehine gergeklesmistir.

TARTISMA, SONUC ve ONERILER

Bu calismada, 6gretmenler agisindan dgrencilerin 6grenmelerinin gerceklesmesine yonelik
bir ders programi, Ogrenciler acisindan ise uygulamali etkinliklerden olusan bir model
incelenmistir. Bir bilgisayar yazilim programi iceren model, 6grencinin etkili ve kalici 6grenimini
saglarken Ogretmenin ise en nitelikli sekilde 0gretmesine yardimci olmak tiizere hazirlanmistir.
Gergek hayati iceren problem ¢6zmeye yonelik etkinliklere ulasim imkani veren program, teknoloji
destegi ile matematik 6grenme alanlarinin, sinif ici ya da sinuf dist ortamlarda da ulasilabilir olmasi

ve bireysel 6gretimin saglanmasina yonelik dinamik bir egitim miifredatina sahiptir.

Bu bdliimde ¢alismadan elde edilen bulgular ve ilgili literatiir arastirmalar: dogrultusunda;

Deney ve kontrol grubunun basari testi son test aritmetik ortalamalar: arasinda istatistiksel
agidan .05 diizeyinde anlamh bir farklilik goriilmektedir. Bu bulgulardan yola gikarak deney ve
kontrol gruplar: arasinda akademik basari testi agisindan YIM'nin uygulandig1 deney grubunun
lehine bulgu desteklenmektedir.

Bu bulgular alan yazin arastirmalariyla da uyum gostermektedir. Bilgisayar teknolojisinden
yararlanilarak islenen derslere farkli yontem ve tekniklerin dahil edilmesi 6grencilerin matematik
dersine yoOnelik akademik bagarilarini istendik diizeyde etkiledigi, 6grencilerin 6grenmesine
katkida bulundugu, derslere ilgi ve aktif katilimi artirdig1 sonucuna ulasilmistir (Brown, 2000;
Foegen ve Lind, 2011). Kacan’in (2023) ¢alismasinda Yap1 Taglar1 matematik egitimi programinin
Tiirkiye’de okul 6ncesi 4 yas ¢ocuklarinin geometrik sekilleri tanima diizeylerine etkisi, on test-son
test kontrol gruplu deneysel desen kullamilarak incelenmistir. Inceleme sonucunda, iiggen ve
dikdortgen sekillerinin ortalama puanlarinda deney grubu lehine anlamli farkliliklar oldugu
belirlenmistir. Ozellikle cocuklarin matematik dersi icinde yer alan geometrik sekilleri tanima son
testinden elde ettikleri yanitlarin analizinde, deney grubundaki ¢ocuklarin kontrol grubuna gore
geometrik sekilleri kendi ifadeleriyle tanimlama yetilerinin daha gelismis oldugu goriilmiistiir.
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YTM miifredatt matematiksel icerik, pedagoji, Ogretmen kilavuzu, teknoloji ve
degerlendirmeler gibi esas yonleriyle ortak bir 6grenme yoriingesine dayali olarak tasarlanmistir.
Ogrenme Yoriingeleri, bir 6grenme hedefinin, gelisimsel ilerlemenin ve uyumlu 6gretimin
entegrasyonunu igeren bir 6gretme ve dgrenme yaklasimidir (Guss, Clements ve Sarama, 2022).
Ogrenme yoriingeleri 6zellikle sistemli bir yapida olup, egitim hedeflerini, cocuklarin diisiinme
gelisimini ve deneysel olarak desteklenen pedagojik stratejileri birlestirip biitiinlestirirler. Bu
sayede Ogretmenler, 6grencinin yaptiklarini, diisiindiiklerini, insa ettiklerini yorumlayabilir ve
ogrencilerin matematiksel diisiinmesini genisletecek 6gretimsel etkinlikler sunarlar. Es zamanl
olarak 6gretmenler, 6gretim stratejilerini ocugun bakis agisindan goérebilir ve 6grenmeye katilmak
i¢in anlamli ve eglenceli firsatlar sunabilir.( Clements, Lizcanove Sarama, 2022).

Miifredatin islevinin belirlenmesi icin YTM matematik miifredati uygulanan ¢ocuklarn,
birinci smifin sonunda matematik becerileri Olgiimlerinde, bu miifredatin uygulanmadig:
cocuklara gore performans sonuglar: degerlendirilmistir. Arastirmada {i¢ kentsel okul bdlgesinde
16 devlet okulunda 2100 Ogrenciye Ontestlerin uygulanmasiyla baslamistir. Calisma ornegi,
dogrudan degerlendirme, 6gretmen derecelendirmeleri ve gozlemleri igeren siireci kapsamaktadir.
YTM grubu 6l¢lim sonuglar: .35 ile .69 arasinda degisen sayisal degerleriyle kontrol grubundan

daha iyi performans gostermistir (Clements, Sarama, Farran, Lipsey, Hofer ve Bilbrey, 2011).

Bu arastirmada, YTM'nin teknolojik kaynaklarinin somutlastirma agisindan kullanilmas:
ilkokul diizeyindeki 6grencilere matematikte soyut kavramlarin 6gretilmesi bagarisini artirmada
daha etkili oldugu belirlenmistir. Arastirma sonucunda elde edilen verilere literatiirde de
ulasilabilmektedir:

Tiirkiye’de TIMSS 2011 sonuglarma gore 4. smif Ogrencilerinin dortte birinde temel
matematik bilgisi bulunmazken, 8. sif Ogrencilerinin {icte birinde temel matematik bilgisi
bulunmamaktadir (Oral ve McGivney, 2013). Bu fark, Tiirk egitim sisteminde Ogrenme
stireclerinden ve Ogrenci bilgisinden yola ¢ikilarak matematik programinda yapilmasi gereken
reformlara isaret etmektedir. Bu arastirma kapsaminda, YTM egitim programimin ana hatlariyla
ortiismekte olup YTM'nin Tiirkiye’de matematik 0gretim programina dahil edilebilecegini ve

Ogrencilerin matematik bagar1 performanslarmi artiracagini gostermektedir.

YTM arastirmacilar: tarafindan yapilan bir ¢alismada Amerika Birlesik Devletleri'nde bir
devlet okulunda 6grenim goren 68 6grencinin yer aldig1 deneysel deney grubuna “YTM Matematik
Egitim Programi” uygulamasma yer verilmistir. Sonuglara gore deney grubu ogrencilerinin
matematik puanlar ortalamalarinda, kontrol grubu 6grencilerinin puanlarindan anlaml bir farkla
artis tespit edilerek sontest puan ortalamalar: karsilastirildiginda etki biiytikliigii Sayilar konusu
icin 0.85 olarak belirlenmistir (Clements ve Sarama, 2007).

Ekvadorlu anaokulu 6grencilerinin erken yastaki sayisal yetilerini gelistirmek i¢cin YTM'nin
etkililigini arastirmak {izere yapilan ¢alismada 355 6grenciyi kapsayan 18 sinf deneysel ¢alisma ile
rastgele deney ve kontrol gruplarina ayrilmistir. Deney grubundaki 6grencilere YTM, kontrol
grubundaki 6grencilere normal matematik programi uygulanarak Ontest-sontest miidahalesiyle
analiz verileri belirlenmistir. Sonuglara gore deney grubundaki Ogrencilerin erken sayisal

yeterliliklerinde kontrol grubundakilere gore daha fazla ilerleme kaydedildigi saptanmaistir. Ayrica
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YTM, daha nitelikli bir matematik egitimi ile iliskilendirilmistir (Bojorque, Torbeyns, Hoof, Nijlen
ve Verschaffe, 2018).

YTM yazilim programinin, Ispanyol 6grencilerin matematik basari performanslarina
etkilerinin incelendigi bir aragstirmada 9 okulda, 247 6grenciden tesadiifi olarak atanan deney ve
kontrol gruplar belirlenmistir. Deney grubunda, 21 haftalik bilgisayar destekli 6gretimi iceren
YTM ile kontrol grubunda ise normal bilgisayar destekli Ogretimi kapsayan bir program
uygulanmustir. Ogrencilerin sayisal basari puanlari iizerindeki degisimlerini test etmek {izere
uygulamali problemlerin yer aldig1 akademik bagari testinden, deney grubu 6grencilerinin anlaml
seviyede yiiksek notlar elde ettikleri tespit edilmistir. Bu dogrultuda YITM yazilim programimnin
ogrencilerin matematik yeterliliklerini daha da gelistirmek {izere destekleyici bir metod olarak
kullanilabilecegi goze ¢arpmaktadir (Foster, Anthony, Clements, Sarama, ]. ve Williams, 2018).

“Teknoloji Destekli Probleme Dayali Ogrenme Uygulamalarmin (TPU)” fonksiyon
konusunda 6grencilerin akademik basarilarina etkisini belirlemek {izerine bir ¢alisma yapilmistir.
Uygulamada TPU ile islenen matematik dersinde deney grubunun ve derslerin geleneksel
Ogretimle islendigi kontrol grubunun basari puanlar1 analizi sonucunda matematik dersi akademik
basarilar1 puanlarinin deney grubunun lehine olumlu bir farkla artis gosterdigi belirlenmistir. Bu
duruma sebep olarak, teknoloji kullanimi ile sunulan gorsel etkinliklerin Ogrencilerin
motivasyonlarini artirmasi; matematik kavramlarinin somutlastirilarak anlasilmasma yardimei
olmasi; zaman tasarrufu ile daha hizli ve iyi 6grenmelerine olanak saglamasi gosterilmektedir
(Cetin ve Mirasyedioglu, 2019).

Deney grubunun 6ntest puanlar1 ve sontest puanlar1 arasinda istatistiksel agidan anlamli bir
fark saptanmustir. Deney grubu son test verilerinin ontest verilerine kiyasla artig1 goriilmektedir.
Alan yazinda teknolojinin matematik Ogretiminde kullanilmasinin, &grencilerin &grenimini
gelistirdigine yonelik gorsel manipiilatiflerin etkilerini inceleyen ¢alismalar mevcuttur (McGeehee
ve Griffith, 2004; Thompson ve Sproule, 2005).

YTM ile yapilan 6gretim sonucunda, sayr kavramlari somut hale getirilerek kavramlarla
matematiksel iliski kurmalar1 saglamir. Ikinci sinif 6grencileri iki basamakli sayilar konusunu ve
basamak degerlerini O0grenme siirecindedirler. YTM ile iki basamakli sayilarla islemlerin
yapilmasini saglamak {izere problem ¢ozmeye yonelik 6grenime imkan verilmektedir (Ozel ve
Ozel, 2012: 149). Yazihm programinin animasyonlari, siuf igi ortamda lego, jenga gibi
manipiilatifler matematik Ogretimini eglenceli hale getirirken ogrencilerin tiimiiniin derse
katilmas: tesvik edilir. Matematik egitim programinda genel hedeflerden biri matematigi ilgi cekici
bicime donitistiirmektir (Howe, 2011: 1).

Egitim-6gretim ortamlar teknolojide meydana gelen degisikliklerle etkilesimli ortam, ¢oklu
ortam ve sanal gerceklige dogru bir doniistime ugramaktadir. Etkili bir ¢evrimici 6gretim ortami
sunan sanal sinif uygulamalari, egitim ve 0gretim baglaminda destek, kolaylik, aktif 6grenmeye
tesvik ve 0gretime nitelik saglamaktadir (Kuzu, Uysal ve Kiliger, 2008). Giiniimiizde g¢evrimici
ortamda matematik Ogretimi i¢in yeni olanaklar saglanmakta; nitelikli 6gretim programlar: ile

Ogretmenlerin yararlanabilecegi kaynaklar artmaktadir. Bu teknolojik kaynaklar ile ulusal ve
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uluslararasi ders programlari ve etkilesimli uygulamalar sinif ortamina dahil edilebilmektedir
(MEB, 2018).

Bu ¢alismay1 destekleyen diger bir ¢calismada matematik 6gretiminde teknoloji desteginin,
okul oncesinden baslayarak yiiksekogretim siirecine dek kullamildigi goriilmektedir. Bununla
birlikte, matematik derslerinde teknolojinin 6grenmeye dahil edilmesinde; 6gretmenler tarafindan
ozellikle ilkokul diizeyinde bilgisayar, projeksiyon ve akilli tahtanin siniflarda 6gretime yardimei
bir destek olarak kullamilmasma ve ilgiyi artirict bir 6ge olarak goriilmesine isaret etmektedir
(Haciomeroglu, 2019).

Erginbas’'in (2009) ortadgretim diizeyindeki matematik Ogretiminde teknoloji destekli
ortamlarin 6grenciler iizerindeki etkilerini inceledigi ¢alismasinda, derslerde projeksiyon cihazi,
bilgisayar ve akilli tahta gibi teknolojik iiriinlerin kullanilmasinin matematik korku-kayg: diizeyini
azaltmasi ve derse ilgiyi artirmasindan yola ¢ikarak matematik derslerinde teknolojinin yaygin

kullaniminin gerekliligi sonucuna ulasilmistir.

Hannafin ve digerlerinin (2001) teknolojinin matematik dersi {izerindeki etkisini
inceledikleri calismada, Ogrencilerin motivasyonunu artirarak derste aktif hale gelmelerinde,
matematiksel becerilerindeki iliskilendirmeleri saglamada teknolojinin yardimci oldugu sonucuna

ulasilmistir.

Cogill'in (2002) c¢alismasinda Ogretmenler, akilli tahtalar;; problem yaziminda zaman
tasarrufu saglama; 6grencilerin gérme ve okuma kolayhig: igin genis gosterim alan1 sunma; ekran
iizerinde kavramlar: gorsellestirme; dikkat toplama; kolayca ulagilamayan metin veya simgelere
ihtiya¢ duyuldugunda ortaya ¢ikarma amaglartyla kullandiklarini belirtmislerdir. Calismada ek
olarak akilli tahtalarin 6grencilerin tahtaya ¢oziimlerini yazmak iizere ders katilimlarini artirma;
¢Oziimlere ve cevaplara diizeltme olanag: saglama; ders siirecini kaydetme; bireysel ve bagimsiz
diisiinme becerilerini ortaya ¢ikarma islevlerini sagladig1 goriilmiistiir. Matematik dersinde YITM
yaziliminin akilli tahta iizerinde uygulanmasi bu siireglerin 6grenciler {izerindeki olumlu etkisini
desteklemektedir.

Ogretmenlerin 6grencilerin kendi matematiksel fikir ve stratejileri ile 6gretim siirecine
Ogrencilerini uyumlamak igin yasantilara yer vermenin olumlu katki sagladigi belirtilmistir
(Clements ve Sarama, 2004). Bu dogrultuda 6. stnif 6grencilerinin matematik 6gretiminde teknoloji
kullanimina yonelik goriislerinin ele alindigi calismada, teknoloji destekli matematik dersi
islenirken smuf ortamimin daha keyifli bir hale geldigi, 6grencilerin bu sayede gercek hayatla
matematigi iligkilendirme ve matematik okuryazarhigi yeterliklerinin arttifl, somutlagtirilan
matematiksel kavramlari daha iyi 6grenildigi sonuglarina varilmistir (Kdysiiren ve Uzel, 2018).
Etkilesimli yazilim programlar1 animasyonlar, hareketli uygulamalar ve manipilatifler
ogrencilerin ilgisini gekmek ve merakini uyandirmak i¢in motive edici bir teknolojik etkinlik alan

saglamaktadir (Dogan ve Karakirik, 2013).

Foster ve dig. (2016), diisiik gelirli bir bolgede dokuz okulda 247 anaokulu 6grencisi igin 21
haftalik bilgisayar destekli egitim icin kontrollii bir ¢calisma gerceklestirmistir. Deney grubundaki

Ogrencilere hedeflenen dijital matematik kaynaklarina sahip tabletler ile kontrol grubundaki
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Ogrencilere ise yalnizca tabletler yoluyla egitim verilmistir. Egitim sonucunda &grencilerin erken
aritmetik ve uygulamali problem becerilerinde 6nemli gelismeler oldugu goriilmiistiir. Bu ¢alisma,

YTM miifredat: bulgulariyla paralellik gostermektedir.

Kontrol grubu 6grencilerinin 6n test puanlart ve son test puanlari arasinda istatistiksel
agidan anlaml bir farklilik goriilmemektedir. Kontrol grubundan alinan bu veriler, uygulanan
MEB egitim programinin 6grencilerin matematik basarisini arttirmaya yonelik yeterince destek

saglamadigim gostermektedir.

Bu duruma sebep, dgretmenlerin kaynak kitap olarak sadece ders ve calisma kitaplarini
kullanmalari, bircok geleneksel ders kitabmin, 6gretmen merkezli ve aktif etkinliklere degil
tinitelere yonelik olarak hazirlanmis olmasi (Yanik, 201,: 41), TIMSS 2011 calismasinda 4. smnif
Ogretmenlerinin  %91’'inin temel kaynak olarak matematik ders kitaplarmmi kullandiklar:
belirlenmistir. Nitekim kitaplar, belirli bir yontem, goriis ve kaynakla yazildiklarindan ¢ok yonlii

diisiinmeye imkan vermemektedirler (Karaagagli, 2005).

Tirkiye’de matematik Ogretim programlarinda gergeklestirilen revizyon calismalari
dogrultusunda, MEB ders kitaplarina konu igerigi dogrultusunda hazirlanan modelleme
etkinlikleri eklenmistir (MEB, 2005, MEB, 2013). Sayilar-6grenme alanlari, matematik &gretim
programlarinda temel bilesen olarak yer almaktadir. Ancak MEB yillik ve giinliik ders planlari
agisindan eksik boliimler ve agiklamalardaki belirsizlikler goze ¢arpmaktadir. Bu dogrultuda Isik
ve Kar (2011) tarafindan yapilan calismada, 6grencilerde say1 algisinin ve rutin olmayan problem
¢dzme becerilerinin kazandirilmasinda [lkégretim Matematik Dersi 1-5. siuflar Ogretim
Programi'nda (2006), matematik programinin hedefledigi diizeye ulasamadig: belirtilmistir. Bu
nedenle Sayilar 6grenme alaninda, sayilarla islem becerilerinin yaru sira; sayilarin algilanmasina
yonelik etkinliklere, sayilar arasindaki ¢okluk iligkilerine ve problem igerigine yer verilerek sayilar
arasinda hesaplama islemlerinde baglant: kurulmasina destek veren etkinliklerin artisina da vurgu
yapilmaktadir.

Literatiir ¢alismalarinda matematiksel etkinliklerin planlanmasinda ¢ocuklarin gelisimsel
ozellikleri dogrultusunda, bireysel yeteneklerini ortaya ¢ikaran, ilgi ve ihtiyaglarina yonelik egitim
ortamlar1 hazirlanmasi ve 6grenme deneyimlerinin zenginlestirilmesi i¢in ¢ocuklarin 6gretimde
aktif rol almalar1 gerektigi belirtilmektedir (Gilmore ve Spelke, 2008). Bu ¢alismada ilkokul 2. sinif
matematik Ogretiminde teknoloji destekli matematik egitiminde Yap: Taslart Modelinin (YTM)
ogrencilerin matematik basarilarina etkisi incelenmis olup, ¢alismanin problem ciimlesi “Teknoloji
destekli matematik egitiminde YTM'nin 6grencilerin matematik basarilarma etkisi var midir?”
seklinde ifade edilmigtir. Bu problem ciimlesine yanmt bulmak iizere YTM programi uygulanan
grubun basari testi puanlari ile MEB programi uygulanan grubun basari testi puanlar1 arasinda 6n
test-son test puan ortalama analizleri incelenmistir.

Yapilan literatiir ¢alismalarinda YITM programi ile matematik egitiminin genel amaglar1 ve
hedeflerinin ortiistiigii goriilmekte olup su sonuglara ulasilmistir:

1. Matematigin gercek hayattaki degerinin anlasilmasi icin gerekli 6gretimin yapilmasi ile
okul disinda da matematik ¢alismay1 saglayacak bir 6gretimin gerekliligi tizerinde durulmaktadir
(Karagoz-Isik, 2007: 24; Kumtepe, 2011: 62). YITM programi ile dgrencilerin okul disinda da

matematik 0grenmeye devam etmeleri tesvik edilmektedir.
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2. Matematiksel problemlerin ¢oziimii esnasinda Ogrencinin kendi matematiksel
diisiincelerini s6zlii ve yazili olarak sunmasi hedefine (Ersoy, 2006), YITM programi uygulanan
deney grubunun basari testinden elde edilen verilerin anlamli diizeyde yiiksek olmasi ile ulagildig:
goriilmektedir.

3. Matematiksel kavramlar: ve islem becerilerini 6grenmek iizere 6grenci model kurabilir
hedefine (Ersoy, 2006), YTM programinda somutlastirilan manipiilatiflerden 6rnek alarak kendi
modellerini olusturmasiyla ulasildig: goriilmektedir.

4. Egitimin bagarili olarak degerlendirilmesinde 6grencinin siirekli aragtirma yapmas,
karsilastigi problemleri diizenleyerek aktif bir sekilde ¢ozebilmesi, degisen zamanda sinirlar
agabilmesi unsurlar1 yer almaktadir (James, 2013: 220). Bu dogrultuda, matematik 6gretimine
yonelik uygulanan bu calismadan yukarida ulasilan sonuglar ile egitimde basariy1 saglamak,
ihtiyaglar1 ve eksiklikleri gidermek iizere, alana katki saglayabilecegi ve Ogretmenler icin
matematik Ogretiminde kullarilacak bir egitim programi olarak egitim programina dahil

olabilecegi diisiiniilmektedir.

Egitim programi son yillarda {izerinde durulan en énemli konulardan biri olarak matematik
egitim programinda, &grencilerin ve toplumun ihtiyaglart dogrultusunda stirekli bir degisimi
saglamaktadir. Bu degisim, Ogretimin etkinliginin artinlmasi, c¢ocugun zihinsel gelisimi,
Ogrenmenin olusumuna iliskin matematiksel kuramlar i¢in arastirmaya dayali yeni calisma
sonuglarina, matematik miifredatinda yapilabilecek yeniliklere ve sorgulamalara isaret etmektedir
(Altun, 2006; Kayhan ve Koca, 2004). Bir egitim programi arastirma temelli olmasinin yani sira,
programin degerlendirilebilmesi ve 6grenme durumlarini etkilemede ise yarar olup olmadig1 6n
plana ¢ikmaktadir (Ginsburg, Lewis ve Clements, 2008). Ogrencilerin disiinen, ¢ozUiim tiiretebilen
ve lirettigi ¢oziimleri giinlitk hayatta uygulayarak basarili bireyler olmalar igin gerekli egitim-
Ogretim ortamlart hazirlanmali ve donamimlar saglanmalidir. Calismamizda temel amag
Ogrencilerin matematik egitim programinda yer alan kazanim ve hedeflere ulasmak i¢in kullanish

kurallar ve yontemler bulmalarini saglamaktir.

YTM, bir 6grencinin 6gretmen rehberliginde merkezde olmasi; istedigi zaman ve yerde,
istedigi teknolojik aragla uygulama ve tekrar etmelerine olanak saglamaktadir. YTM egitim
programi sayma, saylilar, islem, sekiller, 5l¢gme ve Oriintii gibi farkli ve 6nemli matematik alanlarina
yer vererek kapsamli bir matematik egitim programina sahiptir. YTM, matematik 0gretim
programlarinin olusturulmasi, uygulanmas: ve programlarda belirlenen hedeflere ulasilmas: icin
matematik Ogretiminin her kademesinde 6nemli bir katki saglayacaktr. Bu Ogeleri ile YIM
yaziliminin, 6grencilerin farkli matematik becerilerini 6grenmelerini desteklemekte etkili oldugu,
ogrencilerin temel matematiksel kavram bilgi ve becerilerini arttirdigi goriilmektedir. Son
donemde ortaya c¢ikan Covid-19 salgini, ders islemelerin g¢evrimigi olarak gergeklestirilmesi,
istenilen zamanda ve mekandan bagimsiz, egitsel bir destege erisebilmenin 6nemine isaret etmistir
(Yilmaz, 2020). Covid-19 salgin siirecinde gergeklestirilen ¢evrim ici egitimde YTM'nin, bireysel
egitimi destekleyen yeni egitim teknolojisinin bir boyutu olarak dahil edilebilecegi diistintilmiistiir.

MEB ilkogretim 2. sinif matematik dersi egitim programinin kullarildig1 matematik dersinde
kontrol grubu 6grencilerinin akademik basar: testi on test-son test puanlari arasinda anlaml bir
fark rastlanmamustir. Dolayisiyla kontrol grubundan alinan bu veriler uygulanan MEB egitim

programinin dgrencilerin matematik basarisin arttirmaya yonelik yeterince destek saglamadigin
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gostermektedir. Bu sonucun ortaya ¢ikmasinda problem ¢ozme becerilerini giinliik hayatta
uyumlayabilecekleri, dikkat gekici etkinliklere yer verilmemesi; 6grencinin geriye doniik bireysel

calismasina firsat verilememesi gibi hususlar gosterilebilir.

Bu caligmadan elde edilen veriler ile YTM'nin, 2016 flkogretim Matematik programinda yer
alan etkinlikler, yontem-teknikler ve ders kitaplarini igeren egitim programina yonelik yapilan
ogretime gore etkililiginin daha fazla oldugu ve 6grencilerin bagarilarinm olumlu yonde gelistirdigi

sonuglarina ulagilmistir.

2016 verilerinin sonucu disinda program her yil giincellenmekte olup erisime agiktir.
Program, cevrimigi uygulamas: ile COVID-19 pandemi siirecinde ebeveynler, egitimciler ve
ogrenciler igin ek materyaller saglamak {izere kullanilabilecegini gdstermistir.

Aragtirma verileri dogrultusunda su 6neriler sunulmaktadir:

o Ogretim programlar ve ders kitaplar1 6grenci diizeyine uygun olarak hazirlanmalidir.
Ogrencilerin islenen konularin anlatimina teknolojik herhangi bir aragla ulagmasina,
tizerinde soru ¢ozmesine, uygulama yapmasina, yaptiklarini kaydetmesine yonelik olarak
dinamik bir forma dontgtiiriilebilir.

o Ogrencilerin farkli diisiinme becerilerine sahip olduklar1 gz 6niinde bulundurularak
ulusal ve uluslararasi projelere, farkli galisma Onerilerine, farkli ev 6devlerine, teknoloji
destegi ile bireysel ve grup calismalarina giiniimiiz gelismelerine uyumlu olacak sekilde
yer verilmelidir.

e YTM egitim programimn, MEB egitim kurumlarinda kullanilabilmesi i¢cin MEB ile gerekli
is birligi saglanabilir.

e Ulusal okul 6ncesi egitim programinin matematik 6greniminde degisiklikler yapilarak
Ogrencilerin 6n matematiksel say1 becerileri ile ilkokula baslamalarina olnak saglanabilir.

Matematik Ogretiminde bilgilerin somut modellerle kiiciik yastaki ogrenciler i¢in daha
anlamli bir 6grenmenin gerceklestigi ortamlari saglamasi; bilginin, imgeler, somut manipiilatifler,
gorseller, sozel ve yazili ifadeler gibi farkli bigimlerde sunulmasi igeriklerini kapsayan program

etkinliklerine sahip 6gretim modelleri yer almalidir.

Yazarlarin Katki Orani
Bu makale Prof. Dr. frfan Bskurt danismanliginda hazirlanmig olan doktora tezinden

tliretilmistir.
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