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Abstract Aim of the research was to investigate
possible impact of visuals on primary school 4" graders’
problem-solving success.108 fourth graders studying at
four primary schools in Bartin city center were assigned
as participants of the study. The research was carried out
in 2016-2017 academic year. The model of the study was
post-test control group experimental design, among true
experimental models. Four math problems were created as
data collection tool. Four visually-aided problems were
asked in the experimental group while the same problems
without visuals were asked in the control group.
Problem-solving successes of the students in both groups
were scored according to Progressive Scoring Scale.
Mann Whitney U test was employed for data analysis. As
a result of the study, statistically significant difference
was revealed between problem-solving success post-test
scores of the students in the experimental and control
groups. This difference was in favor of the students in the
experimental group. Furthermore, when the experimental
and control group students’ success in understanding
problem, planning solution, checking out the plan,
checking trueness of the result was compared, significant
difference was determined in favor of the experimental
group. It was concluded that visuals were effective on
problem-solving success of primary school 4th graders.
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1. Introduction

In today’s world, bringing up individuals whose
problem-solving  skills are developed, who can
comprehend and comment facts and events in every field,
who can offer solutions and whose high level skills are

developed is regarded as key of the progress. Several
developed countries realized this fact years ago, and they
have admitted that bringing up individuals having these
qualifications is possible through good mathematics
education. Various approaches in curriculums have been
offered in Turkey in recent years, and improvements have
been tried to be implemented from time to time. In this
context (Ministry of National Education [MoNE], [16]),
communication, reasoning, overarching, being able to use
information and communication technologies and
problem-solving are among skills required to gain. As it is
aimed to improve problem-solving skills in all levels of
education, it is also the same for primary education [3].

Understanding mathematical information and making
contact among this information come in existence in
problem-solving process (Swings & Peterson, 1988, as
cited by Karatag, Giiven, [11]). That 1is why
problem-solving is located in the core of mathematics
(Sweller, Clark, & Kirschner, 2010). On the other hand,
learning mathematics is an interpretation process
according to Freudenthal. Learning at school cannot be
separated from life. Hence, mathematical learning should
start with real life problems, and students should be asked
to reach formal information through these problems.
Freduenthal claimed that students need to enter
exploration process by associating mathematics with real
life (as cited by Altun, 2014). Knowing the processes of
problem-solving has great importance as well as problems’
being suitable for mathematics.

According to Polya [22], problem-solving is to know
what to do when you do not know what to do. However,
problem-solving should not be regarded as finding a
correct result since problem-solving is a complex process
which includes an extensive mental process and skills.
When a problem is encountered, understanding it is the
first step for solution, and it is crucial. An individual
cannot decide on a way or strategy, and cannot propose a
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solution unless he/she does not understand the problem.
Therefore, not only understanding the problem, but also
knowing problem-solving process should be known well
[1]. Problem-solving process includes some cognitive
process skills which are understanding the problem,
developing structure related to the problem, doing
representation, choosing suitable strategy towards
problem-solving, solving the problem, evaluating the
problem, checking solution and adapting the problem to
similar situations (OECD, 2003, as cited by Scherer &
Beckmann, [24]).
Polya [22], a polish mathematician, proposed four-step
problem-solving strategy. These steps are as follows:
¢  Understanding the problem: understanding what
the problem is about and what is asked
* Devising a plan: choosing appropriate strategies
for solving the problem
*  Carrying out the plan: applying chosen strategies,
methods and techniques
e  Looking back: checking solution, working out if
the result is reasonable and if it is correct solution
of the problem.

These steps also show the skills necessary for the
students to solve problems successfully [3]. Using these
steps in problem-solving process will help students gain
problem-solving skills and will increase their academic
success [25]. In the step of understanding the problem,
students are expected to write the given and asked things in
their own words, to express them verbally, to show critical
behaviors such as drawing a figure or diagram related to
the problem. It is quite important for the students to
comprehend their readings in this step.

The next steps in problem-solving process are devising a
plan and carrying out it. The final step is looking back
which contains checking if the solution of the problem is
correct and reasonable. Questioning if there are different
ways of solution to the problem, and writing a new problem
by changing conditions of the problem are implemented
during this step, too. Teachers’ asking students to write a
similar problem by changing conditions of the problem
given after solving it is critical in terms of finishing the
process [2].

During problem writing process, the topics to be
included in the problem should be accessible by the
students and should be created in a way of improving their
problem-solving skills. The students should be given an
opportunity to write new problems from given situations
and to produce new problems by changing conditions of a
problem [18]. Problem-writing activity helps students
think about solution as well as increasing their
mathematical problem-solving skills [28].

As primary school students are not in the formal

operational stage, it is obligatory to make teaching concrete.

Graphics, diagrams, caricatures and pictures which are
used for making abstract concepts understood are some of
visual instruments [9]. The most applied tool in making
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teaching concrete among these is picture. Pictures help
complex terms and concepts be understood by making
reading attractive [15]. Visualization which is caused by
intuition that comes into existence through pictures shaped
in mind (Zimmermann & Cunnigham, [29]) is claimed to
be effective in learning mathematical concepts (Dreyfus,
1991 as cited by Lavy [13]). According to Van den
Heuvel-Panhuizen, Van den Boogaard and Doig [27],
using picture books supporting learning in mathematics
lessons helps 5-6-year-old children develop mathematical
concepts by providing pre-thoughts about those concepts.
According to these authors, pictures and stories are
inseparable, and they are accordant with principles of
realistic mathematics education theory came to existence in
the Netherlands. Picture books and stories do not only
provide concretization of mathematical concepts but also
they contribute children’s mathematical attitudes.
Furthermore, they reveal their mathematical thinking styles
creatively (van den Heuvel-Panhuizen & van den
Boogaard, [26] as cited by [7]; [6]).

In constructivist approach, picture books present a
setting where children can construct mathematical
knowledge in an active way (van den Heuvel-Panhuizen &
van den Boogaard, 2008 as cited by Phillips, [20]).
Children can solve cognitive conflicts appearing in their
minds by making connection between plot of the story and
pictures, by creating new ideas, structures and schemes
through using their prior knowledge (McLaughlin et al.,
2005 as cited by van den Heuvel-Panhuizen, & van den
Boogaard [26]).

Pictures are stimulant for children in creating and
revealing mathematical thought [14]. These stimulants
provide a basis in learning of mathematical concepts. Thus,
children encounter new images which help them create
new thoughts and understandings about their previous
experiences. van den Heuvel-Panhuizen and van den
Boogaard [26] concluded in their study that picture books
have an inevitable effect on stimulating mathematical
thought of little children in mathematical environments.

Additionally, pictures and picture books have strong
effect on attracting and concentrating children. Reading
and discussing the picture in a setting where there is an
intensive group interaction plays an important role in
enhancing conceptual and linguistic development in
children (van den Heuvel-Panhuizen, van den Boogaard, &
Doig, [27]).

Picture books can form a basis for creating
mathematical thoughts and understanding mathematics.
With the help of this can students show great development
in transition from informal to formal knowledge. Piaget
[21] claimed that conceptual knowledge in children can be
developed through various actions including cognitive
objects. This claim was also supported by van den
Heuvel-Panhuizen, van den Boogaard and Doig’s [27]
study in which picture books were used. The experience
of learning with visuals in the first step of mathematics
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may contribute creative and communicative skills of
children [12]. Children can make deeper mathematical
inferences by making use of each other’s thoughts to
improve their own thoughts via pictures prepared
attractively for them. Primary school students are needed to
be given opportunity of learning mathematics with picture
books as well as nursery school students. Thus, students
can make connection between school and real-life
mathematics, and these experiences can provide
convenience in their future learning [8].

Impact of visuals on primary school 4" graders’
problem-solving skills was investigated in this study.

1.1. Aim of the Research

Aim of this research was to investigate impact of
visuals on primary school 4" graders’ problem-solving
skills. With this aim the following sub-problems were
created and answers were sought.

1. Are there any statistically significant differences
between post-test scores of the experimental group
on whom visually-aided problems were
implemented and the control group on whom
traditional ~ problems were  applied in
“understanding the problem” step in primary
school 4™ grade mathematics lesson?

2. Are there any statistically significant differences
between post-test scores of the experimental group
on whom visually-aided problems were
implemented and the control group on whom
traditional problems were applied in “planning
solution” step in primary school 4" grade
mathematics lesson?

3. Are there any statistically significant differences
between post-test scores of the experimental group
on whom visually-aided problems were
implemented and the control group on whom
traditional problems were applied in “carrying out
the plan” step in primary school 4% grade
mathematics lesson?

4. Are there any statistically significant differences
between post-test scores of the experimental group
on whom visually-aided problems were
implemented and the control group on whom
traditional problems were applied in “checking
accuracy of the result” step in primary school 4%
grade mathematics lesson?

5. Are there any statistically significant differences
between post-test scores of the experimental group
on whom visually-aided problems were
implemented and the control group on whom
traditional problems were applied in “writing a
similar problem” step in primary school 4™ grade
mathematics lesson?

6. Are there any statistically significant differences
between post-test scores of the experimental group
on whom visually-aided problems were
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implemented and the control group on whom
traditional ~ problems  were  applied in
problem-solving success in primary school 4"
grade mathematics lesson?

2. Materials and Methods

The model of the study was post-test control group
experimental design, among true experimental models. In
this model, there are two groups which are randomly
constituted experimental and control groups. Only
post-test is applied in both groups at the end of
intervention. Constituting groups randomly is sufficient
for providing similarity of the pre-intervention groups. In
this way, negative effects of pre-intervention
measurement on internal and external validity can be
avoided [10].

2.1. Participants

An equivalence (in order to show equation between
groups) achievement test containing 15 questions related
to learning outcomes in primary school third grade
curriculum was prepared by getting experts’ opinions in
order to determine equivalence of research groups. The
equivalence achievement test was applied in the
experimental and control groups before intervention. As
the distribution was normal, it was concluded that there
were not any statistically significant differences between
groups as a result of independent samples t-test. This fact
proved that both groups were equivalent.

108 fourth graders (56 girls, 52 boys) studying at four
primary schools in Bartin city center were assigned as
participants of the study. Two primary schools were
selected as the experimental and other two were selected
as the control group among four primary schools
randomly. While there were 52 students — 25 girls and
27 boys — in the experimental group, there were 56
students — 31 girls and 25 boys — in the control group.

2.2. Data Collection Instruments

The steps of understanding the problem, devising a plan,
carrying out the plan, looking back in students’
problem-solving process, and their writing a similar
problem were discussed as separate sub-problems.

16 mathematics problems appropriate for the students’
levels were prepared to be used as data collection tool in
the study. Various mathematics books (Posamentier &
Krulik, [23]) and Mathematics Curriculum [16] were
benefited. The problems were created taking content
validity into consideration. Two academic staff was asked
to express their opinions about suitability of problems to
the students’ levels. Then, some of the problems looking
alike were removed after assessment of three researchers
from the departments of mathematics education, class
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teacher education and art education, and existing number
of problems became eight. Two academic staff and one
class teacher were consulted for suitability of the rest
problems in terms of content, level and expression.
Pictures illustrating 8 problems were drawn by a
researcher from the department of art education. 4
problems which were not appropriate for the level of the
students were removed from the content of the study as a
result of the pilot study carried out with 12 students in
order to determine reliability of the study and usefulness
of the data collection tool.

Thereby, four mathematics problems were created as
data collection tool. It was considered that one course

Table 1.
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hour was enough for answering the questions. In the
experimental group four visually-aided problems were
asked while the same questions without visuals were
asked in the control group. Visuals of the problems are
shown in Table 1:

Four problems were asked to the 4th graders during one
class hour by the researcher. During implementation, the
students were informed in detail, and they were asked to
solve the problems by taking each step into consideration.
Furthermore, the students were asked to write a similar
problem regarding subject of the problem in the step of
devising a plan. The students’ answers were evaluated
according to the Progressive Scoring Scale.

Problems and Visuals of the Problems

Problem

Visuals of the Problems

There are 253 boxes of fruits in a lorry of a transportation
company. The transportation company has 45 lorries. How
many boxes of fruits are carried if all lorries transport twice?

How many millimeters is an elastic band that is 200 cm length
if it is pulled for eight millimeters each from two ends?

Gonca wants to bur a few boxes to keep her toys. She buys five
big boxes. There are two medium-sized boxes in each big box.
There are also two small-sized boxes in each medium-sized
box. How many boxes did Gonca buy in total?

A shop distributed 40 coupons for giving t-shirts for free. At
the end of the day, shop owners gave 2 t-shirts for free in return
for 5 coupons. How many t-shirts did they give as a gift in
total?

2.3. Progressive Scoring Scale

Each step is scored in problem-solving process (as cited by Ozmen-Hizarcioglu, [19]). In this study, the students’
answers were evaluated with progressive scoring scale (Annex-1) taken from Baki [2]. This scale was preferred since
the students’ behaviors related to the process of problem-solving and writing a similar problem were analyzed
separately. Progressive scoring scale employed in the research consists of five categories. There are four criteria (3, 2, 1
and 0 points) showing minimum and maximum performances of each criterion under these five categories. In
accordance with this criterion, to help scoring understood better maximum and minimum scores that a student can

receive from a problem are shown in Table 2.
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Table 2. Categories Related to Progressive Scoring Scale about A
Problem of A Student and Maximum and Minimum Scores
Corresponding to These Categories

Categories Max. Min.
Understanding the Problem 3 0
Devising a Plan 3 0
Carrying Out the Plan 3 0
Looking Back 3 0
Suggesting a Problem 3 0

As understood from Table 2 a student can receive 3
points at maximum and O point at minimum from a
problem. Responses given by the students to four verbal
problems were scored according to progressive scoring
scale, and scoring as 3-2-1-0 for each category given in
this rubric was carried out by the researchers. Scores
received by the students from each step were evaluated
separately for this scoring.

2.4. Data Analysis

The students’ problem-solving skills were tested with
Mann Whitney U-test to reveal whether they differed in
terms of an approach in which visually-aided problems
were asked. Problem-solving skills of the students in the
experimental and control groups were evaluated
separately in each step according to Progressive Scoring
Scale. To understand if there were any statistically
significant differences between the experimental and
control groups regarding intervention, Mann Whitney
U-test was employed. This test is used instead of t-test in
cases where normality assumption of scores is not met in
empirical studies with few subjects in which there are
independent measurements [4]. As parametric statistics
make normal distribution essential, if the researcher does
not have enough evidence about normality of distribution,
in other words if the distribution is skew, nonparametric
statistics should be used [5]. Morgan ET. Al [17] stated
that criterion of normal distribution is coefficient of
skewness and kurtosis should be between -1 and +1. In
this study, when normal distribution curves, skewness and
kurtosis were studied, it was concluded that distribution
was skew. That is why Mann Whitney U-test was
preferred since there was not normal distribution. The data
were analyzed using SPSS 20.0 statistics program. The
sixth sub-problem of the research was “are there any
statistically significant differences between post-test
scores of the experimental group on whom visually-aided
problems were implemented and the control group on
whom  traditional  problems were applied in
problem-solving success in primary school 4" grade
mathematics lesson?” This problem was analyzed with
independent samples t-test because of normal distribution.

3. Results

The results obtained from the research were examined
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as sub-problems of each step defined in Progressive
Scoring Scale, and were interpreted in tables.

3.1. Comparison of the Experimental and Control
Groups Based on the Step of Understanding the
Problem

“Are there any statistically significant differences
between post-test scores of the experimental group on
whom visually-aided problems were implemented and the
control group on whom traditional problems were applied
in “understanding the problem” step in primary school 4%
grade mathematics lesson?” was regarded as the first
sub-problem. Accordingly, the experimental and control
groups’ Mann Whitney U-test results by groups based on
scores received in understanding the problem step are
shown in Table 3.

Table 3. U-Test Result of Scores Received from Understanding the
Problem Step by Groups

Mean Rank
Groups N Rank Sum U p
Experimental o) 594 370300 49700 000
Group
Control Group 56 37.38  2093.00

When Table 3 was studied, it was understood that there
was significant difference between scores of the
experimental group to whom visually-aided problems
were asked and of the control group to whom problems
without visuals were asked in the step of understanding
the problem (U = 497.00, p < .05). When mean rank was
considered, it was found out that the experimental group
students’ achievement of understanding the problem was
higher than the control group students’. This finding
revealed that visuals were effective on understanding the
problem.

3.2. Comparison of the Experimental and Control
Groups Based on the Step of Devising a Plan

“Are there any statistically significant differences
between post-test scores of the experimental group on
whom visually-aided problems were implemented and the
control group on whom traditional problems were applied
in “devising a plan” step in primary school 4" grade
mathematics lesson?” was defined as the second
sub-problem. Accordingly, the experimental and control
groups’ Mann Whitney U-test results by groups based on
scores received in devising a plan step are shown in Table
4.

Table 4. U-Test Result of Scores Received from Devising a Plan Step
by Groups

Mean Rank

Groups N Rank Sum U p
Experimental ) 5173 373000 560.00 000
Group

Control Group 56 38.50 2156.00
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When Table 4 was analyzed, it was understood that
there was significant difference between scores of the
experimental group to whom visually-aided problems
were asked and of the control group to whom problems
without visuals were asked in the step of devising a plan
(U =560.00, p < .05). When mean ranks were taken into
consideration, it was found out that the experimental
group students’ achievement of devising a plan was higher
than the control group students’. This finding also showed
that visually-aided mathematics problems were effective
on their solutions in devising a plan.

3.3. Comparison of the Experimental and Control
Groups Based on the Step of Carrying Out the
Plan

“Are there any statistically significant differences
between post-test scores of the experimental group on
whom visually-aided problems were implemented and the
control group on whom traditional problems were applied
in “carrying out the plan” step in primary school 4th grade
mathematics lesson?” was defined as the third
sub-problem. Accordingly, the experimental and control
groups’ Mann Whitney U-test results by groups based on
scores received in carrying out the plan step are shown in
Table 5.

Table 5. U-Test Result of Scores Received from Carrying out Plan Step
by Groups

Mean Rank

Groups N Rank Sum U p
Experimental o, 2,00 373350 55650 .00
Group
Control Group 56 38.44 2152.50

It was understood from Table 5 that there was
significant difference between scores of the experimental
group to whom visually-aided problems were asked and of
the control group to whom problems without visuals were
asked in the step of carrying out the plan (U = 556.50,
p< .05). Achievement of the experimental group students
in this step was higher than of the control group. This
finding revealed that visually-aided mathematics problems
were effective on their solutions in carrying out the plan.

3.4. Comparison of the Experimental and Control
Groups Based on the Step of Looking Back

“Are there any statistically significant differences
between post-test scores of the experimental group on
whom visually-aided problems were implemented and the
control group on whom traditional problems were applied
in “carrying out the plan” step in primary school 4th grade
mathematics lesson?” was defined as the fourth
sub-problem. Accordingly, the experimental and control
groups’ Mann Whitney U-test results by groups based on
scores received in looking back step are shown in Table 6.
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Table 6. U-Test Result of Scores Received from Looking Back Step by
Groups

Mean Rank

Groups N Rank Sum U p
Experimental o) )36 371050 57950 000
Group
Control Group 56 38.85 2175.50

When Table 6 was studied, there was significant
difference between scores of the experimental group to
whom visually-aided problems were asked and of the
control group to whom problems without visuals were
asked in the step of looking back (U = 579.50, p < .05).
Achievement of the experimental group students in this
step was higher than of the control group. This finding
revealed that visually-aided mathematics problems were
effective on the step of looking back.

3.5. Comparison of the Experimental and Control
Groups Based on the Step of Suggesting a Problem

“Are there any statistically significant differences
between post-test scores of the experimental group on
whom visually-aided problems were implemented and the
control group on whom traditional problems were applied
in “suggesting a problem” step in primary school 4th
grade mathematics lesson?” was defined as the fifth
sub-problem. Accordingly, the experimental and control
groups’ Mann Whitney U-test results by groups based on
scores received in suggesting a problem step are shown in
Table 7.

Table 7. U-Test Result of Scores Received from Suggesting A Problem
Step by Groups

Mean Rank

Groups N Rank Sum v P
Experimental 52 62.32 3240.50 1049.50 011
Group
Control 56 4724  2645.50
Group

With reference to Table 7, there was significant
difference between scores of the experimental group to
whom visually-aided problems were asked and of the
control group to whom problems without visuals were
asked in the step of suggesting a problem (U = 1049.50, p
< .05). When mean ranks were considered, it was found
that the experimental group students’ achievement of
writing a similar problem was higher than the control
group students’. Correspondingly, it can be inferred from
this finding that visually-aided mathematics problems
were effective on their solutions in suggesting a similar
problem.

3.6. Comparison of the Experimental and Control
Groups Based on the Scores Received from
Progressive Scoring Scale (Comparison of the
Groups by Their Problem-Solving Skills)

“Are there any statistically significant differences
between post-test scores of the experimental group on
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whom visually-aided problems were implemented and the
control group on whom traditional problems were applied
in problem-solving success in primary school 4th grade
mathematics lesson?” was identified as the sixth
sub-problem. Accordingly, the experimental and control
groups’ independent samples t-test results by groups
based on scores received based on their problem-solving
success are shown in Table 8.

Table 8. Problem-Solving Success T-Test Result of the Experimental
and Control Group Students’ Scores Received from Progressive Scoring
Scale

Groups N X S sd t p

Experimental
Group

Control Group 56

52 2.18 334 106  8.456  .000

1.50 475

According to Table 8, there was statistically significant
difference between problem-solving success of the
experimental group to whom visually-aided problems
were asked and of the control group to whom problems
without any visuals were asked, and this difference was in
favor of the experimental group[t;, = 8.456, p < .05].
With reference to this finding, it is possible to suggest that
problem-solving success of the experimental group
students was promoted by visually-aided problems.

4. Discussion and Conclusion

As a result of the study, it was revealed that there was
statistically significant difference between
problem-solving success post-test scores of the
experimental group to whom visually-aided problems
were asked and of the control group to whom problems
without any visuals were asked. Furthermore, this
difference was in favor of the former one. Therefore, it
was concluded that visuals promoted primary school 4"
graders’ problem-solving success. On the other hand,
when the experimental and control groups were compared
based on the steps of “understanding the problem”,
“devising a plan”, “carrying out the plan”, “looking back”
and “suggesting a similar problem”, significant difference
was observed in favor of the experimental group students.

When the obtained findings were compared with the
previous researches, the results were similar. Visuals were
found to improve problem-solving success of the students
in this study. Van den Heuvel-Panhuizen and van den
Boogaard [26] as cited by Griffiths and Clyne, [7])
suggested that using visuals in mathematics lessons can
attract students’ attention, and can help them acquire
positive attitude towards learning. Additionally, Lovitt
and Clarke [14] claimed in their research that visuals
concretize teaching, help concepts be understood and
function as a stimulator in revealing mathematical thought.

Developing mathematical thought is dependent on
developing mathematical skills. O the other hand,
problem-solving skill is a crucial mathematical skill. In
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obtaining or enhancing this skill, problem-solving process
should primarily be known very well. Understanding the
problem, devising a strategy for solution, carrying out the
strategy, looking back and suggesting a similar problem
are the steps included within this process. The most
important step of this process is understanding the
problem. That is because of the fact that if the problem
cannot be understood, it is not possible to suggest a
solution, and the problem cannot be solved. Herein,
visuals contribute to understanding the problem. Isik and
Konyalioglu [9], Meydan and Akdag [15], Zimmermann
and Cunningham [29] stated that expressing problems
with visuals concretize teaching. Besides, according to
them illustrating problems attract students’ attention and
affect their problem-solving success in a positive way.

A research in which picture books were used and which
was carried out by van den Heuvel-Panhuizen, van den
Boogaard and Doig [27] supported the idea that visuals
form a basis for little children in emerging and
understanding mathematical ideas, and they provide
convenience for transition from informal to formal
knowledge. The idea that Lovitt and Clarke [14] suggested
as a result of their study was that visuals have a stimulant
role in revealing mathematical thought, and this finding is
similar with ours. Ginsberg [8] found out in his study that
teaching mathematics with visuals help students connect
with real-life mathematics and school mathematics. This
experience gained in learning mathematics with visuals
provides convenience for students in their higher level
learning. Using picture books or visuals is also suitable
for the principals of realistic mathematics education
theory, and it supports a suitable environment for students
to construct their knowledge (van den Heuvel-Panhuizen
& van den Boogaard, [26] as cited by Phillips, [20]). Van
den Heuvel-Panhuizen, van den Boogaard, and Doig [27]
and van den Heuvel-Panhuizen and van den Boogaard [26]
stated in their studies that illustrating problems enhanced
concentration needed for problem-solving.

Van den Heuvel-Panhuizen and van den Boogaard [26]
claimed that picture books are effective on stimulating
mathematical thoughts of little children. The study carried
out by us also revealed that illustrating problems affected
the students’ problem-solving success in a positive way.
On that sense, findings of both studies are similar.

Briefly, it has been confirmed by several domestic and
overseas studies that students in every phase of education
— from elementary school to university — have difficulty in
mathematics classes. This makes new approaches to be
adapted necessary. Teaching abstract concepts of
mathematics by concretizing and visualizing them
particularly in early years of childhood is quite important.
Thus, concepts and structures of mathematics can become
more comprehensible, and mathematical thought can
improve. One way for enabling this is illustrating the
problems given. Visuals create new images in a child’s
mind, and work as stimuli. As presented in the literature,
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group works made for understanding what visuals tell
improve not only children’s social and linguistic
intelligence, but also their mathematical process skills.
The most prominent of these skills is problem-solving
skill. As revealed in this study, visualization of the
problems raised mathematical success of the children
especially in the steps of understanding the problem and
of choosing, carrying out, analyzing and evaluating the
strategy required for the solution. Therefore, using more
visuals about the problems related to the subjects in
course books and other materials prepared for primary
school children can be useful. On the other hand, it can be
suggested for the researchers willing to study on this
subject that the results of this study can be supported with
a qualitative study. Additionally, the topic “problems”
was studied in this research, and the researchers can carry
out quantitative or qualitative studies on different topics
and with students from different class levels.

Annex 1

Progressive Scoring Scale

Problem
A Understanding the Problem
3 Understanding the problem entirely

Understanding some points of the problem

Being not able to understand the problem
Not showing any efforts to understand the
problem
B Devising a Plan (Choosing a Strategy)
Choosing a strategy that can lead to an
appropriate solution
Choosing only one part of strategy that can help
solution

Choosing an inappropriate strategy

0 Not choosing any strategies
C Carrying Out the Plan

3 Finding suitable and correct solution

Finding a solution which is partly correct
Finding a solution which is inappropriate and
incorrect

0 Not being able to find any solutions
D Looking Back
Solving the problem and newly created problem
based on it
Verifying the results reasonably

Verifying the results partially

S|= |

Not knowing how to verify the results

E Suggesting a Problem

w

The problem created is reasonable and solvable
A new problem has been created by changing
values of the problem
The problem created is unreasonable and
unsolvable
The same or new problem has not been
suggested
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