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This experimental study addresses the effect of a multimedia learning environment
including the number concepts from 1 to 10 has been implemented on 6 year-old (60-
72 months) children. The sample consisted of 20 students attending to a preschool. A
control and experiment group pre-posttest design is administered. As a result, no
statistically significant differences were found on posttest. But the average results of
the experimental group scores were higher than the same of control group. It has been
observed that the preschool students were not successful on the conversation about
number concepts in both groups. In addition, gender was not a significant indicator for
children’s developments of number concept acquisition. The study provides some
interpretations about the effect of multimedia on the increasing performances about
the experimental group students which is based on the design features of the
multimedia.
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Bu galismada, okul 6ncesi 6 yas (60-72 ay) grubu ¢ocuklara uygulanan 1’den 10’a kadar
olan sayl kavramlarini iceren etkilesimli ¢oklu &grenme ortaminin (ECOO) etkisi
arastirllmaktadir. Arastirmanin  orneklemini anasinifina devam eden 20 06grenci
olusturmaktadir. Calisma bir deney ve bir kontrol grubu olacak sekilde yari deneysel
olarak yiiriitiilmistiir. Sonug olarak ECOO kullanan deney grubu égrencilerinin son test
puanlarinda kontrol grubu 6grencilerinin son test puanlarina kiyasla istatistiksel bir fark
gbzlenememistir, ancak ortalamalar goz 6niine alindiginda deney grubu 6grencilerinin
sayl kavrami gelisim diizeylerinin ¢oklu ortamlar ile galismayanlara gére daha cok
gelistigi gozlenmistir. Ayrica her iki gruptaki gocuklarin sayr korunumu testinden
basarili olmadiklari belirlenmistir. Cocuklarinin sayi kavram diizeyleri gelisimleri
arasinda cinsiyete bagh olarak da anlamh bir fark bulunamamistir. Deney grubu
6grencilerinin basarilari  kullanilan ¢oklu ortam 6gelerinin o6zellikleri temelinde
tartisiimistir.
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Introduction

During the preschool period, when children’s mental development is shaped to a large extent,
cognitive development occupies a significant place. That accounts for the fact that learning experiences
achieved in preschool educational institutions take a remarkable place. Several researches point out
that almost half of the mental development a student reaches by age 17 is developed by the education
received by age 4; 30% is developed between ages 4-8 and one third of school success is provided by the
education received by age 6 (Kogak, 2001; Tekiner, 1996). The years that basic concepts are actively
acquired also correspond to this period (Seving, 2003; Ustiin & Akman, 2003). The concepts that must
be understood in this period are mostly composed of basic mathematical concepts and mathematical
thinking methods and skills (Dinger & Ulutas, 1999). As the students do not join pre-school courses with
ingrained mathematical knowledge, an important opportunity is offered to teach basic concepts. The
mathematical skills gained at an early age are the basis of the mathematical success that will be gained
in the future. (Soot & Mackey, 2015). In addition, it is reported that in order for the child to comprehend
and enjoy mathematics, it is necessary to develop basic concepts and required thinking methods and
skills acquired during the preschool period (Avci & Dere, 2002; Charlesworth, 2011; Guha, 2002). It is
noted that while planning mathematical activities during the preschool period, skills that correspond to
the development levels of children need to be prioritized. Instead of directly transferring knowledge
related to mathematical concepts, activities that actively involve children should be manipulated to
teach mathematics. To teach and install mathematical concepts appropriately in this manner, a variety
of learning environments can be utilized. Within that framework, it is considered that learning through
games can be benefited from as a teaching method; settings with colorful stimulants can be prepared to
enable children to research and discover; situations that assist children in the process of learning can be
formed. One of the crucial concepts that should be installed via mathematical activities during this
period is number concept. At pre-school, the knowledge of the concept of numbers has an important
effect on the development of mathematical skills (Ostergren & Traff, 2013). An early intervention at pre-
scool period is quite important to gain concepts of numbers (Soot & Mackey, 2015).To gain concepts of
numbers at an early childhood supports the mathematical skills that will be gained in the future as well
(Ostergren & Traff, 2013). It is reported that activities aiming to gain number concept constitute the
base for the mathematical knowledge students shall acquire in future (Hohmann & Weikart, 2000) and it
is also put forth that in order for preschool children to acquire number concept, the below-listed skills
need to be gained (Piaget, 2013).

¢ Dividing similar objects into groups (classification)
¢ Ability to make an arrangement via discriminating different objects (sequencing)
¢ Identifying numerically-matching pair objects (one-to-one matching )

e Recognizing that different distribution of objects in one specific place has no effect on the
quantity (conservation of total number)

Fischer & Beckey (1990) explain conservation of number thus; students are able to recognize that
irrespective of the order of 10 objects in any given set, the number of apples remains constant. While
teaching number concept telescopic toys that need to be ordered, different sizes of tin cans, paper rolls,
liquid-filled bottles, clay, play dough, nails, seashells, leaves, buttons, blocks, macaroni, bottle caps,
cubes and cones are used (Rogers, 2002). Games that are developed with such materials play a
significant role in the teaching of abstract concepts to children. It is reported that since games are joyful
activities for children they need to be given a place in learning environments as an enhancer of learning
achievement (Bandura, Pastorelli, Barbaranelli, & Caprara, 1999). Most researches underlined that
during preschool education, early childhood materials such as dramatic plays, reading and writing
materials, books, water, sand, blocks and art objects are utilized whilst computer is rarely benefited
from. Accordingly it is suggested that when used appropriately for the mental development level of
children computers can provide substantial benefits to the students (Aliciglizel, 1999; Wright & Shade,
1994). At pre-school period, computer aided games, as much as other games, have positive
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contributions to gain the concepts of numbers. Children who have difficulty in mathematics will fall
behind of their peers as they lose motivation. The opportunities of the technology can be used to
motivate children to gain concepts of numbers (Moeller, Fischer, Nuerk, & Cress, 2015). The usage of
computer aided software to support cognitive abilities of students at pre-school period reveals effective
results (Chen, Lin, Wei, Liu, & Wuang, 2013).

Multimedia includes instructional messages consisting of words (spoken and printed text) and
pictures (drawings, tables, graphs, animations and videos). Using words and pictures at the same time or
delivering graphs and speech at the same time reveals more effective learning outcomes than using only
printed text (Fletcher & Tobias, 2005; Mayer, 2005, 2009; Pashler et al., 2007). Multimedia include a
combination of audio-visual elements as well as student-interaction play a substantial role in the
teaching of concepts since multimedia enables materialization of abstract concepts (Yasar, 2003). It is
also reported that since multimedia is a system that presents collectively and effectively elements such
as seeing, hearing, reading and intriguing images which are ways to learn and acquire knowledge, it can
enhance learning and comprehension in an obvious manner (Cakmak, 1999). In particular, interactive
multimedia learning environments can, by lending the control to users and turning students from
passive viewers into active participants, enhance their motivation and ease their attainment to the
target (Baxter & Preece, 1999; Elin, 2000; Heinich, 1996). Multimedia offers great opportunities to
students at pre-school period. Students attend multimedia more in comparison to other activities
(Preradovi¢, Uni¢, & Boras, 2014). The usage of multimedia environment to support mathematical skills
of students at pre-school period reveals effective results (Agus et al., 2015; Nusir, Alsmadi, Al-Kabi, &
Sharadgah, 2013).

Instructional software can be listed amidst materials by which multimedia learning environments can
be presented easily. Many researches demonstrate that since children are fond of games, instructional
software with games are helpful for little children (Prensky, 2005; Ray & Timms, 1993; Simon, 1985; Van
Scoter, Ellis, & Railsback, 2001; zZhang, 2009). Also, games motivational features can be used in
educationally (Tobias, Fletcher, Dai, & Wind, 2011). At this point Yildiz (2010) emphasizes that to
establish permanent learning, interactive experiences students live in, such as learning environments
play a significant role. Students can, through interacting with computers, form dissimilar shapes, identify
similar or different shapes and thus establish visions on the screen. In similar applications, students can
learn various concepts such as number, shape and color through games. Accordingly it is reported that
game-based instructional software can be helpful in the development of mathematical concepts and
recognition of inter-concept differentiations (Clements & Sarama, 2002; Haugland, 2000; Van Scoter et
al., 2001). Digital games present effective results to support the motivation and success of the students
(Hussain, Tan, & Idris, 2014). Also, computer games have remarkable effects on teaching mathematical
concepts (Preradovic¢ et al., 2014). Using computer aided educational games in mathematics education
helps to improve mathematical skills of children, motivation and their positive attitudes towards
mathematics (Soydan, 2015).

It is not possible to teach all concepts perceptibly to preschool students, for this reason, various
materials are needed to concrete the abstract incidents and concepts. It has been seen that there are
searches and some troubles in mathematics education at pre-school (number concepts and number
arithmetic) (Beckmann, 2014). Even though abstract concepts are concreted on the computer virtually,
the students at this age think that computer based settings are just for fun and games and this makes it
necessary to present concrete examples in this environment. The lack of multiple component materials
needed for an efficient education can be overcome via the opportunities of multiple learning
environments. However the number of instructional software on preschool education is highly
increasing, they are considered as not matching up with our education system and they are not suitable
for students’ progress because most of the software is created directly translating from the original
language. It is indicated that unsuitable education software on progression affects the creativity of the
students negatively. At pre-school period, lack of quality digital games about mathematical concepts has
been experienced (Hussain et al., 2014). Also preschool teachers have difficulty in combining
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technological opportunities with educational applications (Bourbour, Vigmo, & Samuelsson, 2015). In
this sense, it is seen that preschool students need an environment where they can learn concepts.

Based on the assumption that instructional software can be helpful in the formation of interactive
learning experiences in multimedia, number concepts can also be improved via instructional software. In
this study, in the scope of interactive multimedia learning environment (IMLE) developed due to the
needs-analysis during the preschool education period, we examined the effect of instructional software
on the development of number concept in an age-6 group of children. The following research questions
were guided to the study.

e With respect to conservation of number and development of number concept (from 1 to 10), is
there any difference between preschool children trained via IMLE and children receiving
traditional instruction?

e How is the conceptual understanding level of children receiving instruction via IMLE?

e What is the role that gender in the change of the level of number concept developments via
IMLE?

Method

In this study, the effects of developed IMLE are analyzed on the experimental group (group trained
via IMLE) and control group (traditional education). Through repetitive measurements (pre- test and
post- test), experimental design has been conducted.

Research Design

This study contains design, implementation and evaluation stages of IMLE show in Figure 1.

Design of IMLE

| Problems and Needs |- NDSF Interview
I Preschool Teachers
‘ Analysis H Design H DevelopmentH Implement ‘ """ Preschool Students
‘ Evaluation \ = Field experts
‘ Experimental Group ‘ > ‘ Education via MLE ‘ Application

PRE TEST | p _» | POST TEST

PCi\lT ‘ Control Group ‘ }‘ Traditional Educatlon‘

PCNT

(NDSF, Needs Detecting Survey Form; MLE, Multimedia Learning Environment; PCNT, Piaget's
Conservation of Number Test)

Figure 1. Research design.

During, instructional design process ADDIE enables us to provide detailed studies on all components
to form instructional materials (Peterson, 2003; Simsek, 2013). As an instructional design model, ADDIE
consists of analysis, design, development, implementation and evaluation phases (Molenda, 2003). It
emphasizes basic components rather than how to design works done detailed. ADDIE’s simple, flexible
and easy to comprehend structure eases to use this model. To that end, instructional software has been
developed as a multimedia environment application within the framework of the ADDIE design model.
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Interactive Multimedia Learning Environment Design

In order to identify current problems and needs experienced in preschool education, a 16-item
“Needs Identification Questionnaire (NIQ)” has been developed due to previous studies and expert
views. Prior to conducting the design the NIQ has been applied on 57 preschool teachers. In the findings
obtained from the NIQ, it has been detected that teachers expressed their needs for a variety of
materials and that available software fell short in answering their needs.

Structure of IMLE

Figure 2 shows sections of the instructional software and flow chart of the structure of IMLE.

»
> Login Screenp Map g ‘ Start-up Screen ‘

R
—
M End of Story

The Beginning of
The Story

Figure 2. The General Structure of IMLE.

Learners find educational supports in the game which have been prepared by multimedia principles
more attractive (Fletcher & Tobias, 2005). A story has been provided between the start and end of the
IMLE. Thus, game fiction has been tried to integrate into educational objectives (Henderson, Klemes, &
Eshet, 2000; Tobias et al., 2011). In the design, graphics and drawings appropriate to students’ age
group have been formed. To increase the interest and facilitate the transfer, human or animal figures
which will guide the students in the game have been used (Mayer, 2011). Throughout the IMLE, a
fisherman character has been aimed to accompany the student. Animated elements have been used to
increase the interaction with students (Moreno, 2005; Moreno & Flowerday, 2006). Thus, it has been
tried to increase the participation on game and motivation of the students (Lepper & Malone, 1987;
Wishart, 1990).

Exercise parts have been constructed using key words during preparation phase of the game
(Marcucci et al., 2005). To establish an appropriate substructure preparation part and a scenario screen
as a fishing game have been set up (Figure 3.1). Complex elements have been separated into
manageable little parts (Halpern, Graesser, & Hakel, 2007). To assist the student in passing to number
concept matching, grouping and sequencing stages have been followed. All stages of IMLE have been
stimulated via feedbacks provided by the character. Through praises and directing statements, these
expressions have been strengthened (Figure 3.2). To assist the child in reaching the lake through easy to
difficult stages, the game has been comprised of two levels. The student was asked to catch the desired
type and number of fish in the lake (Figure3.3). Graphs have been presented with spoken text at the
same time to ease learning process (Marcucci et al., 2005).
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Figure 3. (1) Typical scenario; (2) grouping; (3) game.

Structure of IMLE according to ADDIE Model
Structuring stages of developed IMLE are as summarized below:
Analysis

* Scope of subject has been limited to number concept (from 1 to 10).

e It has been decided to design the environment as an interactive multimedia environment and
instructional software.

e Software criteria to be utilized in visual design, audio and programming have been selected.

Design

* In Pre-School Program (PSP) acquisitions relating to number concepts have been stated.
e Teaching methods appropriate to acquisitions, learning activities and qualities of environment
have been identified. A context on number concept has been established.

Develop

¢ Multimedia environment components planned in design stage have been developed.

e Garris, Ahlers, and Driskell’s (2002) game-based learning model and multimedia environment
design principles have been put into use.

e The process has been developed according to expert views on the environment.

Implement

e Developed IMLE has been applied by preschool children.

e Applicability of IMLE has been analyzed by teachers in terms of instructional and formational
appropriateness.

e According to obtained results, required changes have been conducted and the environment has

been prepared for the application stage.

Evaluation

¢ In all the stages of design evaluations have been structured on the feedbacks received from
preschool teachers, field experts and preschool students.

¢ In the aftermath of design a general analysis and comment on instructional software have been
formed.
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Process

Prior to instructional process via IMLE, the software had been briefly introduced to the children.
Using IMLE, number activities have been performed twice a week. During the activities on computer,
one child has been the user. The other child has participated at regular intervals so that children did not
stay too long in front of the computer (Ari & Bayhan, 1999). Considering these conditions the application
was executed in a preschool class environment and a laboratory environment in two different ways.

In the class environment one student was placed right in front of the computer and the teacher was
positioned next to the student to direct him/her. In the laboratory application each student
independently used a computer. Based on the opinion that during the preschool period the time a child
spends on a computer should never exceed the time spent on playing (Yasar, 2003), the maximum
length a child can actively spend on computer has been planned as one class hour. The application
conducted in the class environment was projected as a group activity two days a week for three weeks.
In the laboratory application the performance was conducted twice for two weeks. The control group
which received traditional instruction was not cut in and the course has been rendered according to the
course plan of the class teacher. The implementation in multimedia learning environment is organized
as in Table 1.

Tablel.
Schedule for Implementing in IMLE.

Week Environment Subject Application

1.Week Classroom Matching, Grouping, Sortin
& ping & One child has been the user.

2.Week Classroom Concept of Number o
3.Week Classroom Matching, Grouping, Sorting, Concept of Projection has been followed by
’ & PINg, & P the other students.
Number
4 Week Laboratory Matching, Grouping, Sorting, Concept of
Number Each student has used one
5.Week Laboratory Matching, Grouping, Sorting, Concept of = computer alone
Number

Participants

Research sample consists of age-6 group of 20 students attending preschool in a primary school
during the first semester of the 2011-2012 academic year. To carry out the study, a typical school which
can reflect the general with no extraordinary features has been chosen with purposive sampling method
(Buyukozturk, Kilic Cakmak, Akgun, Karadeniz, & Demirel, 2010).

One preschool class was selected as the experimental group and the other as the control group. The
two groups consisted of 20 children, 10 children (7 Boys, 3 Girls) composed the group that would receive
education via IMLE (Experimental Group) and 10 children (6 Boys, 4 Girls) composed the group that
would receive traditional education (Control Group).

Instrument

In order to determine number concept development level, "Piaget's Conservation of Number Test
(PCNT)" was applied as pretest and posttest. PCNT is a nine-page test aiming to measure what children
know about numbers from 1 to 10 and conservation of these numbers. The continuance of the test
which starts with conservation of number is combining the pictures after drawing, counting, expressing
the numbers, matching the picture with the symbol of number and writing the symbol of number. In
different researches, the reliability of employed PCNT has been found as 0,84 (Alabay, 2006). In the
section concerning the conservation of number, the answer "yes" is graded with 1, and "no"with 0. On
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the next pages of the test, each right answer indicating that the student recognizes the number is
graded as 1, wrong answer as 0 (Dere, 2000). Additionally qualitative findings obtained from the surveys
on children and interviews with preschool teachers have also been interpreted.

Data Collection Procedure

In data analysis, Mann Whitney U-test and Wilcoxon signed rank test have been employed;
significance of differences has been tested on p = 0.05 level. In the PCNT applied individually to each
child, eight red and eight yellow checkers were placed on top of the table in two lines. The child was
asked to count the number of checkers on both rows and asked "Are there equal number of checkers on
both rows?" If the children gave the right answer the distance between checkers was widened and a
new question was directed: "And now tell me are there an equal number of checkers on both rows?" On
the number concepts section of the test instructions of the test pages have been read and the answers
of child have been anticipated (Kacar & Dogan, 2007). The pages were presented to each child in the
same order. After completing pretests under the supervision of a researcher, the instruction was started
to be given by the preschool teacher. During the posttest, researchers took care to perform the
application in line with the criteria set in pretest.

Result

Data obtained from PCNT applied on students in the test groups and control groups have been
statistically analyzed. In this analysis, since the sample size is small, nonparametric tests have been
preferred (Eymen, 2007).

Pretest and Posttest Data

In the comparison of pretest scores of test and control group students, the Mann Whitney U-test has
been conducted and the results are shown in Table 2.

Table2.

Comparison of Pretest Scores of Experiment and Control Group Students.
Group N Mean Rank Sum of Rank U p
Experimental 10 10.15 101.50 46.5 .790
Control 10 10.85 108.50

Table 2 indicates that pretest mean rank of the experimental group students is 10,15 and in the
control group students, it is 10,58. Thus the p value is not significant at 0,05 level of significance (p>.05,
U=46.5). To that end, it can be argued that prior to the application, the PCNT scores of test and control
group students are almost equal.

In the comparison of posttest scores of the test and control group students, the Mann Whitney U-
test has been used. The Mann Whitney U-test results of the students receiving education via IMLE and
students receiving traditional education from PCNT are as given in Table 3.

Table3.

Comparison of Posttest Scores of Experiment and Control Group Students.

Group N Mean Rank Sum of Rank U p
Experimental 10 124 124.00 31.00 .15
Control 10 8.6 86.00
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In Table 3 the difference between the score averages of the experimental and control groups seem
to be statistically insignificant (U=31, p>.05). The existing difference between averages implies that
number concept development level in the experimental-group children is higher descriptively.

Pretest and Posttest Results of Experimental Group

In the comparison of relation within pretest and posttest scores of experimental group Wilcoxon’s
signed ranks test has been used. Findings obtained from Wilcoxon’s signed ranks test that is used to
indicate whether experimental group differs meaningfully on the development of number concept
before and after are as shown in Table 4.

Table4.

Comparison of Pretest and Posttest Results of the Experimental Group.

Pre Test-Post Test N Mean Rank Sum of Rank z p
NegativeRanks 0 0 0 2.66 0.008
Positive Ranks 9 5 45

Ties 1 - -

Table 4 manifests that there is a significant difference between the scores participant experimental
group students received from the PCNT before and after the test (z=2.66, p<.05). Considering the rank
average and sum of difference scores, it is witnessed that this difference is in favor of posttest score.

Pretest and Posttest Results of Control Group
In order to detect statistical significance of the development between pretest and posttest scores of
control group, Wilcoxon’s signed ranks test has been used and scores are as given in Table 5.

Table5.

Comparison of Pretest and Posttest Results of the Experimental Group.

Pre Test-Post Test N Mean Rank Sum of Rank z p
Negative Ranks 2 3.00 6 1.97 0.049
Positive Ranks 7 5.57 39

Ties 1 - -

Analysis scores indicate that there is a significant difference between the pretest and posttest scores
of the control group students (z=1.97, p<.05). Considering the rank average and sum of difference
scores, it is witnessed that this difference is in favor of posttest score that is in favor of positive ranks.
The shift in pretest-posttest score averages of the experimental and control group has been summarized
in Figure 4.
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Figure 4. The Change in Pretest-Posttest Score Averages.

Pretest and Posttest Results of Experimental Group (with respect to gender)

In the comparison of the difference with respect to gender between pretest and posttest scores
received by the experimental group children, the Mann Whitney U-test has been used and the obtained
findings are as given in Table 6.

Table6.

Comparison of the Difference with Respect to Gender in Experimental Group.

Gender N Mean Rank Sum of Rank U p
Girls 4 5.83 35.00 10.00 .670
Boys 6 5.00 20.00

As demonstrated in Table 6, the mean rank of the male students in experimental group is 5.83, the
mean rank of female students is 5.00. This finding verifies that there was no significant difference
between genders (U=10, p>.05).

Findings on the Conservation of Numbers

In the data obtained from PCNT’s conservation (Played with Checkers) page in both the test and
control groups, no differentiation was detected between pretest and posttest scores. Only one student
from the experimental group provided the right answer in pre-application "pretest" and post-application
"posttest". In the control group however, none of the students gave the right answer in pretest or
posttest. The two groups which received IMLE education in experimental group and control group with
traditional method- it has been observed that despite applying Piaget’s Conservation of Number Test
(Played with Checkers), there was no difference between the start and end of training in number
conservation .

Findings from Interviews with Teachers and Surveys

The perspectives of teachers on the contributions of IMLE software used cooperatively with students
and certain sections from the surveys conducted during this research. It has been determined that audio
feedback given concurrently with the visuals between stages while IMLE-using students accomplish their
assignments has a motivator effect on students. Preschool teachers have reported that the step by step
progression of IMLE enables in children the emergence of a desire to struggle and achieve. The teachers
assert that unless presented visually, it is not feasible to achieve permanent learning and students learn
much better when they are in control of their own learning. Thus the teachers claim that graphics and
audios in IMLE draw children’s attention and positively affect their desire to accomplish their tasks.
Preschool teachers addressed that children at this age are on concrete perception level. Thus, the high-
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level visualization in the software directed them to be continually active and students can gain number
concept unconsciously. Considering the fact that at this age students can comprehend concrete
concepts better, in order to attract the already short-term concentration, IMLE can have a contribution.
At this point it is observed that in a story including that moves towards number concept through easy to
hard stages, students gain number concept unconsciously.

It has been reported that prior to passing to number concepts in particular, a process from easy to
difficult that follows concepts which constitute the base of grouping and sequencing should be followed.
Presenting the transmission between these stages as a natural component of a story leads the students
towards unconscious learning and the presentation of concepts in different forms enables the students
to learn more effectively. The observations reflected that in-class implementation of IMLE draws all
children’s attention and transforms this application into a group activity which eventually enables
students to form interaction. This interaction has also formed a small struggle through anticipating the
right answer on the screen thus in this in-class implementation the participation of the entire class has
been achieved. Thus, it can be argued that IMLE has contributed to form an interactive learning
environment. Students having learnt the game gained an opportunity to perform individual practices in
computer labs.

Discussion & Conclusion

In this study, the effect of IMLE designed for preschool period age-6 children on the development of
number concept (from 1 to 10) has been explored. Since PSP (Pre-School Program) is child centered, it is
necessary that teachers —throughout the learning process of students- provide further opportunities to
children to align the objects, to conduct researches and discussions. With the support of student-
centered learning environment formed via IMLE, students are placed in the center of learning. In the
experimental study, the average of scores in IMLE group was higher than students in the traditional class
and it had a positive effect on the development of number concept. Some other studies also asserted
that using educational games in preschool provides a positive increase on students’ success (Din, Calao,
Ward, Chiong, & Shuler, 2001; Gee, 2003; Lieberman, Bates, & So, 2009). Also, Kramarski and Weiss
(2007) have emphasized that multimedia has an important effect on preschool students’ number
concept acquisition. It is considered that in the development of number concept of children, the
presentation of IMLE activities in game format has played a remarkable positive role. Since preschool
children are filled with the desire to learn and discover, students are extremely fond of fun activities and
games. From this perspective, it is believed that IMLE which combines learning with fun can be effective
in improving students’ learning level through raising their motivation. In this regard, Segers and
Verhoeven (2003) have developed an IMLE directed towards teaching words via computer at the
preschool level and they have concluded that in affective domain, IMLE leaves a positive effect. The
graphics, animation and cartoon characters in multimedia provide the motivation of children (Nusir et
al., 2013). In this study, the high motivation of students in the experimental group during the application
stage might have been influential in gaining higher scores. Indeed it is known that once motivated for
the lesson, students exert greater effort to learn better. In the emergence of motivation hereby, it can
be argued that concentration (Westera, Hommes, Houtmans, & Kurvers, 2003), opportunity to gain the
kind of experiences they are unlikely to see in the real world (Tse-Kian, 2003), fun (Brearley Messer, Kan,
Cameron, & Robinson, 2002) have been contributive. Also, as a result of the studies, it has been seen
that, using multimedia at pre-school period has positive contributions to gain mathematical skills (Agus
et al., 2015; Hussain et al., 2014; Moeller et al., 2015; Nusir et al., 2013; Ostergren & Traff, 2013; Soot &
Mackey, 2015; Soydan, 2015).

It is also possible that throughout IMLE, identification of students with accompanying character, and
motivator statements that are rendered together with positive-negative feedbacks given after each
answer could also have been effective in enhancing the motivation of students. The will to struggle that
emerged in children who throughout the story fought to reach the lake to catch fish by following stages
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and easy to hard steps between stages might also have been effective in keeping in top level the
students’ desires to complete the application. At the end of the game, visual and audio feedback
provided to children after completing their assigned task enables an increased feeling of achievement in
children. It is considered that instant feedback-both visual and verbal- given after every caught fish as
regards to total number of fish might also have been effective in their learning by enabling students to
associate the number with the symbol.

In order to use computers effectively in preschool education it is mostly required that developmental
characteristics of children and learning ability that stems from this development are familiar. IMLE
which is prepared on the basis of this fact matters greatly since it can materialize abstract knowledge.
Being prepared on the basis of students’ developmental characteristics, IMLE can carry the students
beyond the norms of traditional teaching methods. It allows students to obtain knowledge through
seeing and hearing and also assists them in learning through active participation, experimentation and
freedom of making mistakes. The requirement of student-centered approaches is transferring the
control to the hands of students and transforming them from passive viewers into active participants. In
present study it is considered that material prepared for the test-group students might also have
contributed positively within this framework.

With respect to conservation of number, no significant difference existed in experimental and
control groups before or after the application. Failure of preschool students from conservation of
number tests indicates that children are not yet at a sufficient mental process level to comprehend the
conservation of number principle. In neither the experimental group having received IMLE, nor the
traditional group was there a significant differentiation with respect to conservation of number before
or after the application. In this sense, Piaget (2013) argued that since preschool age-6 children are
incapable of logical thinking, they do not possess the required level of mental process to grasp
conservation principle. In his study focusing on the conservation of number concept in preschool
children, Piaget put forth that many of the children between ages 5-6 failed to conserve the number of
objects in their minds and demonstrated a perceptional mistake. Piaget explained this situation such;
students mistakenly assumed that once the physical place of objects within one location changed, their
numbers also changed. In other studies; (Coskun, 1990) and Kacar and Dogan (2007) in their research
focusing on age-6 preschool children’s learning of number symbols from 1 to 5 could observe no
differentiation in children with respect to conservation of number. The findings of this research support
the conclusion that during the preschool period, children do not perform successfully in conservation
tests. Even IMLEs can fall short in teaching certain concepts. Indeed it is claimed that to achieve such
positive impacts, certain preliminary qualifications need to be met. Development of conservation of
number concept should also be treated in the same framework. Through many different activities it has
been established that in children aged 5-6, conservation of number is not mature enough. Within this
framework although in some researches it is suggested that conservation of number should be taught
during this period, it has been put forth in this research that it is almost impossible to achieve this
objective.

In this study with respect to gender no significant differentiation has been detected between
developments of number concept in two groups. This can be attributed to the fact that the established
IMLE provided no differentiation between genders with respect to the development of number concept.
Similarly(San & Ari, 1988) and (Altunbas, 2001) in their research conducted to detect preschool age-6
children’s levels of gaining mathematical concepts have reported that the achievement level of female
and male students was approximately the same. In this regard, Nusir et al. (2013) stated that the usage
of multimedia at pre-school period does not change the improvement of mathematical skills according
to genders. Similarly, Urkiin (1992)in his study aiming to detect if supportive mathematical-concepts
based education model provided to preschool age 4-5 group of children rendered different results with
respect to gender and age and comparing students’ developmental level before and after receiving
concept training has determined that gender factor played no role.
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It is possible that graphics and audios in IMLEs have created the suitable visual effects in children at
the concrete perception level to acquire permanent learning which in turn might have been effective in
raising the impact of IMLE. Considering that student may learn better within his own control, in the IMLE
implementation; since children perceive themselves as players in a story that progresses step by step,
their development level of number concept might also have been positively affected. It is widely known
that one of the problems encountered by teachers in developing number concept is the absence of
quality teaching materials. With the IMLE in this study, some evidences are presented that this IMLE can
contribute on filling the lack of material for developing preschool-period mathematical concepts. The
results also indicate that the IMLE in this study can be utilized as source material in developing number
concept—which is regarded to be one of the most difficult skills for children to attain.

Implications

Taking into account the future life of children, by minimizing all the existing negative aspects of
computers, it should be aimed to support preschool children’s education via appropriate software for
developing their cognitive developments. Within this scope since accurate understanding or
comprehending particular concepts by children directly affects their future education. To that end, by
making use of concept-developing activities, concrete materials should be presented to children in the
preschool period. Such learn-through-experience activities should also be interesting for learning.

In present study, towards the aim of detecting students’ conservation level of number concept,
checkers were used within the framework of PCNT directives. In order to designate conservation of
number levels stating that the number of objects are fixed despite the collective, scattered or ordered
distribution of objects within any set, different objects and environments can also be used. For instance,
the flowers on a table can be placed inside a vase then students can be probed whether the number of
flowers changed or remained fixed. To determine the level of concept development in children, PCNT
has been employed. However, considering the abundance of test pages and developmental status of
preschool children it is likely to trigger certain obstacles in keeping students’ motivation high for a long
while. Therefore it is suggested that the development level of concepts can be measured via a different
instruments with short-time tests. In future studies, by reducing the number of students, conducting
elaborate analysis with qualitative studies to explore on the effects of multimedia learning
environments on the concept development in children may be provide substantial contributions.
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Tiirkge Siirimui

Girisg

Cocuklarin zihinsel gelisiminin bliylk oranda sekillendigi okul 6ncesi donemde biligsel gelisim ayri bir
Oneme sahiptir. Bazi arastirmalarda 6grencinin 17 yasina gelinceye kadar ki zihinsel gelisiminin hemen
hemen yarisinin 4 yasina kadar, %30’unun ise 4-8 yaslari arasinda gerceklestigi ve okul basarilarin tgte
birinin 6 yasina kadar alinan egitime goére sekillendigi ifade etmektedir (Kogak, 2001; Tekiner, 1996).
Temel kavramlarin aktif olarak kazanildigi yillar yine bu déneme denk gelmektedir (Seving, 2003; Ustiin
ve Akman, 2003). Bu donemde 0Ogretilmesi gerekenler arasinda temel matematik kavramlari ve
matematiksel disiince yontem ve becerileri 6nemli yer tutmaktadir (Dinger ve Ulutas, 1999). Cocuklar
okul oncesi siniflara yerlesmis bir matematik bilgisi ile gelmediginden temel kavramlarin 6gretilmesi
agisindan ilerleyen doénemlerde elde edilecek matematik basarilarinin temelini erken dénemde
kazanilacak matematik becerileri olusturmaktadir (Soot ve Mackey, 2015). Ayrica ¢gocugun matematigi
anlamasi ve sevmesi okul 6ncesi donemde edindigi temel kavramlarin ve gerekli disiinme yontem ve
becerilerinin gelisimi ile mimkin olabilecegi ifade edilmektedir (Avci ve Dere, 2002; Charlesworth, 2011;
Guha, 2002).

Okul 6ncesinde matematiksel yeteneklerin gelismesi adina sayi kavramlarinin bilinmesi beklenir
(Ostergen ve Traff, 2013). Sayi kavramlarinin kazandiriimasi icin okul dncesi dénemde gerceklestirilecek
erken mudahale olduk¢a 6nemlidir (Soot ve Mackey, 2015). Nitekim bazi ¢alismalarda sayi kavramina
yonelik yapilacak calismalar 6grencinin sonraki yillarinda 6grenecegi matematik bilgileri icin temel
olusturacag belirtiimektedir (Hohman ve Weikart, 2000; Ostergen ve Traff, 2013).

Sayi kavrami 6gretilirken ic ice gecen ve siralamayi gerektiren oyuncaklar, farkli boylardaki konserve
kutular, kagit rulolar, sivi dolu siseler, kil, hamur, civiler, deniz kabuklari, yapraklar, diigmeler, bloklar,
makarnalar, sise kapaklari, kiipler ve huniler gibi malzemeler kullaniimaktadir (Rogers, 2002). Bitiin bu
malzemeler ile gelistirilen oyunlar kavram 6gretiminde énemli roller Gstlenmektedir. Oyunun gocuk igin
hosa giden bir durum olmasi sebebiyle 6grenme basarisina arti deger katan 6nemli bir etken olarak
6grenme ortamlarinda bulunmasi onerilmektedir (Bandura, Pastorelli, Barbaranelli ve Caprara, 1999).
Arastirmalarin bircogunda okul 6ncesi egitimde dramatik oyun, okuma yazma materyalleri, kitaplar, su,
kum, bloklar ve sanat malzemeleri gibi erken cocukluk materyalleri kullanilmakta oldugu ancak
bilgisayarin ¢ok az kullanildigi gorilmektedir. Bu dogrultuda bilgisayarlarin gelisimsel olarak uygun
sekillerde kullanildiginda c¢ocuklara yararl olabildiginin gérmezden gelinmemesi 06nerilmektedir
(Aliciglizel, 1999; Wright ve Shade, 1994). Okul 6ncesi donemde oynanan diger oyunlar kadar bilgisayar
destekli oyunlarda sayi kavramlarinin kazanimina olumlu katki saglayabilmektedir. Matematikte zorlanan
cocuklar sirekli olarak motivasyonu azaldigindan akranlarinin gerisinde kalacaktir. Bu sebeple
teknolojinin sundugu imkanlardan c¢ocuklarin sayi kavramlarini kazanimi adina motivasyonlarinin
artirilmasi noktasinda faydalanilabilmektedir (Moeller, Fischer, Nuerk ve Cress, 2015). Ayrica okul éncesi
donemde 06grencilerin bilissel yeteneklerini desteklemek adina bilgisayar destekli etkilesimli ¢oklu
ortamlarin kullanilmasi etkili sonuglar ortaya koymaktadir (Chen, Lin, Wei, Liu ve Wuang, 2013).

Coklu ortamlar (s6zli ve yazil metin) ve resimler (gizimler, tablolar, grafikler, animasyonlar ve
videolar) iceren Ogretimsel mesajlardan olusmaktadir. Bu ortamlarda metinlerle birlikte resimlerin
kullaniimasi yada resimlerle birlikte sézlerin kullanilmasi sadece yazili metinlere kiyasla daha etkili
o6grenme ciktilari ortaya koymaktadir (Fletcher ve Tobias, 2005; Mayer, 2005, 2009; Pashler vd., 2007).
Gorsel ve isitsel 6gelerle birlikte 6grenci etkilesimini de icerisinde barindiran bilgisayar teknolojisinin
sunmus oldugu coklu ortam imkanlari, soyut olan kavramlari somutlastirabilme acgisindan kavram
dgretimi icin dnemli gériilmektedir (Yasar, 2003). Ozellikle etkilesimli coklu 6grenme ortamlari kontrolii
kullanicilara vererek, 6grencileri birer izleyiciden, katilimciya gevirip aktif hale gecirerek motivasyonlarini
artirmakta ve hedefe ulasmalarini kolaylastirmaktadir (Baxter ve Preece, 1999; Elin, 2000; Heinich,
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1996). Coklu ortamlar okul 6ncesi donemde 6grencilere biyik firsatlar sunmaktadir. Bu ortamlara
Ogrenciler diger aktivitelere oranla daha fazla katihm géstermektedir (Preradovic, Unic ve Boras, 2014).
Okul 6ncesi donemde matematik becerilerinin gelistiriimesi adina ¢oklu ortamlarin kullanilmasi etkili
sonuglar ortaya koymaktadir (Agus vd., 2015; Nusir, Alsmadi, Al-Kabi ve Sharadgah, 2013). Egitim
yaziimlari da c¢oklu 6grenme ortamlarinin kolaylikla olusturulabilecegi materyaller arasinda da
gosterilmektedir. Bir¢ok arastirma, ¢ocuklar oyun oynamaktan ¢ok hoslandiklarindan bilgisayarlar igin
hazirlanmis oyun iceren egitsel yazilimlar kiiglik yaslar icin 6nemli kabul etmistir. (Prensky, 2005; Ray ve
Timms, 1993; Simon, 1985; Van Scoter, Ellis, Railsback, 2001; Zhang, 2009). Ayrica oyunlarin
motivasyonel etkisi 6gretim amach kullanilabilir (Tobias, Fletcher, Dai ve Wind, 2011). Dijital oyunlar
Ogrencilerin motivasyonunu ve basarisini destekleme adina etkili sonuglar ortaya koymaktadir (Hussain,
Tan, Idris, 2014). Ayrica bilgisayar oyunlarinin matematiksel kavramlarin 6gretiminde dikkate deger bir
etkiye sahip oldugu belirtilmektedir (Preradovic vd., 2014). Bilgisayar destekli egitsel oyunlarin
matematik egitiminde kullanilmasi cocuklarin matematiksel becerilerinin gelisimine, motivasyonlarinin
saglanmasina ve matematige karsi olumlu turum sergilemelerine yardimci olmaktadir (Soydan, 2015).

Okul oncesi 6grencilerine geleneksel egitim olanaklari ile her seyi somut olarak 6gretmek mimkiin
olmamaktadir. Bu sebeple soyut olan olay ve kavramlari somutlastiracak cesitli materyallere ihtiyag
duyulmaktadir. Okul 6ncesi donemde matematik 6gretimi (sayi kavramlari ve sayi aritmetigi) noktasinda
sikintilarin yasandigi ve arayislarin oldugu gorilmektedir (Beckmann, 2014). Somut kavramlar bilgisayar
Uzerinde sanal bir ortamda somutlastirilabilmesi, bu yastaki 6grenciler igin bilgisayar ortamlarinin
vazgecilmez bir oyun ortami olarak goriliyor olmasi bu ortam icerisinde somut 6rnekler sunulmasini
gerekli kilmaktadir. Etkili bir 6gretim icin ihtiya¢c duyulan cok bilesenli materyallerin eksikligi coklu
6grenme ortamlarinin sundugu olanaklarla kapatilabilir. Buna karsin okul dncesi dénemde matematiksel
kavramlar ile ilgili kaliteli dijital oyunlarin eksikligi hissedilmektedir (Hussain vd., 2014). Ayrica okul
oncesi Ogretmenlerinin teknolojik imkanlari okul 6ncesindeki egitsel uygulamalarla birlestirmede
zorlandigi goriilmektedir (Bourbour, Vigmo ve Samuelsson, 2015).

Egitim yazilimlarinin ¢oklu ortamlarda etkilesimli 6grenme yasantilari olusturabileceginden hareketle
sayl kavramlarinin da bu baglamda gelistirilmis egitim yazilimlari ile gelistirilebilecegi diistiniilebilir. Bu
calismada okul 6ncesi egitimindeki problemler ve ihtiyag analizi paralelinde gelistirilen etkilesimli ¢oklu
dgrenme ortami (ECOO) cercevesindeki bir egitim yazillminin, 6 yas grubu cocuklarin sayr kavrami
gelisimine etkisinin incelenmesi amaglanmistir.

Yontem

Bu arastirmada, gelistirilen ECOO’nun etkileri incelenmeye bir deney (ECOO ile egitim verilen grup)
bir kontrol grubunu (geleneksel egitim) kapsayan tekrarli olciimlerden (6n test ve son test) olusan
deneysel desen olusturulmustur. Deney grubu 6grencileri tzerinde etkinligi test edilecek egitim yazilimi
ADDIE tasarim modeli ¢ergevesinde bir etkilesimli ¢coklu ortam uygulamasi olacak sekilde gelistirilmistir.
Hazirlanan yazilim sinif ortaminda grup halinde haftada iki glin, (¢ hafta siiresince gerceklestirilmistir.
Laboratuvar ortaminda ise bireysel olarak iki hafta siiresince iki defa gergeklestirilmistir. Geleneksel
egitim verilen kontrol grubuna ise herhangi bir miidahalede bulunulmamis, okul 6ncesi 6gretmeninin
planlari dogrultusunda ders isleyisi sirdtrtlmustir.

Katilimcilar

Arastirmanin 6rneklemi 2011-2012 egitim-06gretim yilinin birinci yariyiinda anasiniflarina devam
eden altI yas grubu 20 6grenciden olusmaktadir. Calismanin gerceklestiriimesi icin amacgli 6rnekleme
yontemiyle sira digi 6zellik géstermeyen geneli yansitabilecek tipik bir okul segilmistir ( Biyukoztirk, Kilig
Cakmak, Akgiin, Karadeniz ve Demirel, 2010). Okulun iki anasinifinin birisi deney grubu digeri ise kontrol
grubu olarak rasgele belirlenmistir. Bu siniflardaki cocuklardan 10 gocuk (7 Erkek, 3 Kiz) ECOO’lu egitim
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alacak grubu (Deney Grubu), 10 cocuk (6 Erkek, 4 Kiz) ise geleneksel yontem ile egitim alacak grubu
(Kontrol Grubu) olusturmustur.

Kullanilan Veri Toplama Araglari

Arastirma sirasinda 6grencilerin sayir kavrami gelisim dizeyini belirlemek igin 6n test ve son test
olarak "Piaget'in Sayinin Korunumu Testi (PSKT)" kullaniimistir. PSKT, ¢cocuklarin 1'den 10'a kadar olan
sayllar ve korunum kavrami hakkindaki bilgilerini 6lgmeyi amaglayan dokuz sayfalik bir testtir. Farkh
arastirmalarda kullanilan PSKT’nin ylksek givenirliliginin (a=0,84) oldugu gorilmektedir (Alabay, 2006).
Ayrica 6grenciler lUzerinde gergeklestirilen gozlemler ve okul 6ncesi 6gretmeniyle yapilan mulakat nitel
veriler ile deneysel sonuglarin nedenleri agiklanmaya gahsiimistir.

Veri Analizi

Verilerin analizinde, Mann Whitney U-testi ve Wilcoxon isaretli siralar testi kullanilmis, farklarin
anlamhlig a = 0.05 diizeyinde test edilmistir.

Sonuglar

Deney ve kontrol grubu 6grencilerinin 6n test puanlari karsilastirildiginda deney grubu 6grencilerin
On test sira ortalamasi 10.15 bulunurken kontrol grubundaki 6grencilerde ise bu ortalama 10.85 olarak
bulunmustur. Bu sonug 0,05 6nem diizeyinde anlamh bir farklihk géstermemektedir (p>.05, U=46.5). Bu
sonugla uygulama 6ncesinde deney ve kontrol grubu 6grencilerinin PSKT puanlarinin birbirine denk
oldugu gorilmektedir. Deney ve kontrol grubu 6grencilerinin son test puanlarinin karsilastirildiginda ise
her ne kadar istatistiksel olarak deney ve kontrol grubu ortalamalari arasindaki fark anlamli gériinmese
de (U=31, p>.05) ortalamalar arasindaki fark deney grubu o&grencilerinin sayr kavrami gelisim
dizeylerinin gelisiminin yiksek oldugu ydniinde ipuglari vermektedir.

Deney grubunun 6n test ve son test puanlarin arasindaki iliski karsilastirildiginda deney grubu
ogrencilerinin PSKT’den aldiklari deney 6ncesi ve sonrasi puanlari arasinda anlamli bir farkin oldugunu
gorulmistir (z=2.66, p<.05). Fark puanlarinin sira ortalamasi ve toplamlari dikkate alindiginda, gézlenen
bu farkin son test puani lehinde oldugu goérilmektedir. Kontrol grubunun 6n test ve son test puanlari
arasindaki gelisimin istatistiksel anlamhligini belirlemek Uzere yapilan istatiksel analizde ise kontrol
grubu o6grencilerinin 6n test ve son test puanlari arasinda anlamli bir fark oldugunu gostermektedir
(z=1.97, p<.049). Fark puanlarinin sira ortalamasi ve toplamlari dikkate alindiginda, gézlenen bu farkin
pozitif siralar, yani son test puani lehine oldugu goriilmektedir.

Deney grubundaki 6grencilerin aldiklari 6n test, son test puanlar arasindaki farkin cinsiyete gore
karsilastirlilmasinda deney grubundaki erkek c¢ocuklarin sira ortalamasi 5.83, kiz gocuklarin sira
ortalamasi 5.00 bulunmustur. Bu sonugla, kiz ¢ocuklar ile erkek cocuklar arasinda anlamh bir fark
olmadigl ortaya cikmistir (U=10, p>.05). ECOO’nun uygulandigi deney grubu ve geleneksel egitim
yonteminin kullanildigi kontrol gruplarinin ikisinde de Piaget’in Sayinin Korunumu Testi (tavla pullariyla
uygulanan) sonucu egitim éncesinden sonrasina bir farkhlik olusmadigi gdzlenmistir.

Ogretmenlerin Degerlendirmeleri ve Uygulamalar Sirasindaki Gézlemler

ECOO’yu kullanan &grencilerde verilen gérevi yerine getirirken asamalar arasinda gorsellikle
eszamanh olarak verilen sesli geri bildirimin 6grenciyi gldiledigi gortlmustir. Okul oncesi 6gretmeni
ECOO’nun asama-asama ilerlemesinin 6grencilerde miicadele etme ve sonuna ulasma istedigi
olusturdugunu belirtmistir. Goérsel sunulmadigl stirece kalici bir 6grenme olusturulamadigini ve
ogrencilerin kendi hakimiyetin de oldugu durumlarda daha iyi 6grendigini sdyleyen okul oncesi
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dgretmeni ECOO igerisinde bulunan grafik ve seslerin 6grencilerin ilgisini gektigi ve gérevi tamamlama
isteklerini olumlu yonde etkiledigi belirtmistir. Okul &ncesi 6gretmeni bu dénem 6grencilerin somut
anlama diizeyinde oldugunu bu dogrultuda uygulamada yer alan st diizey gorselligin onlari strekli aktif
olmaya ittigi ve 6grencilerin farkinda olmadan sayi kavramlarini kazanabildiklerini ifade etmistir.

Ozellikle sayr kavramlarina gegilmeden &nce eslestirme, gruplandirma ve siralama gibi sayi
kavramlarinin temelini olusturan kavramlari takip eden bir siirecin, kolaydan zora dogru bir ilerleme
olusturdugunu belirtmistir. Bu asamalar arasindaki gegcisin hikayenin bir parcasi olarak gosterilmesi fark
ettirmeden 6grencileri bu kavramlari 6grenmeye ittigini ifade ederken, kavramlarin farkli sekillerde
verilmesinin 6grencilerin daha iyi kavradigini gériilmektedir. Sinif ici gdzlemlerde, ECOO’nun sinif
ortaminda yuritllmesi 6grencilerinin tamaminin ilgisini ¢ekerek uygulamayi daha ¢ok grup etkinligine
donistlirdiigli ve bu sayede 6grencilerin birbirleriyle iletisim kurmasini sagladigi gortlmastir. Sinif
ortaminda vyapilan uygulamada merakin biraz daha yogun oldugu belirlenmistir. Bilgisayar
laboratuvarinda bireysel uygulama firsati sunulmasi kavramlari pekistirirken farkli bir ortam goérme
heyecanini da beraberinde getirdigi sdylenebilir.

Tartisma ve Oneriler

Okul ©ncesi programi 6grenci merkezlidir ve 6gretmenler 6grenme siirecinde 6grencilere bu
dogrultuda firsatlar saglamaktadir. Tasarlanan ECOO sayesinde 6grenciler 6grenmenin merkezine yer
almaktadir. Yiritilen deneysel calisma sonrasinda ECOO’yu kullanan 6grencilerin sayi kavrami gelisim
ortalama puanlari geleneksel sinif ortamina kiyasla daha yiiksek bulunmustur. Yani ECOO’nun sayi
kavrami gelisimi Gizerinde olumlu etkisi gorilmektedir. Gergeklestirilen diger calismalarda da okul 6ncesi
donemde kullanilan ¢oklu ortamlarin 6grencilerin basarisina olumlu katki sagladigi gérilmektedir (Din,
Calao, Ward, Chiong, ve Shuler, 2001; Gee, 2003; Lieberman, Bates, ve So, 2009). Ayrica, Kramarski ve
Weiss (2007) sayr kavrami gelisimi Uzerinde ¢oklu ortamlarin 6nemli bir etkisinin oldugunu
belirtmektedir. Bunun yaninda ECOO uygulamalarinin oyun olarak sunulmasi ¢ocuklarin sayi kavrami
gelisiminde dikkate deger bir rol oynamaktadir. Clinkii bu dénemde ¢ocuklar eglenceli uygulamalara ve
oyunlara diskiindir. Bu bakis agisindan ECOO’nun &grenmeyle eglenceyi birlestirerek cocuklarin
motivasyonlarini saglamasi basarilarinin artmasini saglamis olabilir. Segers ve Verhoeven (2003) okul
oncesi Ogrenciler icin gelistirilen bilgisayar destekli c¢oklu ortamlarin olumlu katkilar sagladigini
belirtmektedir. Coklu ortamlarda kullanilan grafik, animasyon ve c¢izgi film karakterleri 6grencilerin
motivasyonunu artirmaktadir (Nusir vd., 2013). ECOO ile saglanan motivasyon deney grubu 6grencilerin
yliksek basari puanlari elde etmelerine sebep olmus olabilir. Clinkii derse karsi motivasyon saglayan
ogrenciler daha fazla ¢aba gostermektedir. Motivasyonun ortaya ¢ikmasinda ¢oklu ortamlarin katilim
saglamasi (Westera, Hommes, Houtmans, ve Kurvers, 2003), gercek hayatta karsilasiimayacak 6grenme
firsatlari sunmasi (Tse-Kian, 2003) ve eglenceli olmasinin (Brearley Messer, Kan, Cameron, & Robinson,
2002) etkili oldugu soylenmektedir. Ayrica yapilan calismalarda okul 6ncesinde c¢oklu 6grenme
ortamlarinin  kullanilmasinin  matematiksel becerilerin kazandiriimasina olumlu katkilar sagladig
goriilmektedir (Agus vd., 2015; Hussain vd., 2014; Moeller vd., 2015; Nusir vd., 2013; Ostergren ve Traff,
2013; Soot ve Mackey, 2015; Soydan, 2015).

ECOO0 uygulamasi boyunca 6grencilere eslik eden karakterle dgrencilerin kendilerini 6zdeslestirmeleri
ve her cevap sonrasinda verilen olumlu-olumsuz donitle beraberinde kullanilan gudileyici ifadeler
6grencilerin motivasyonunu artirmada etkili olmus olabilir. Hikdye icerisinde ilerleyen asamalari takip
ederek gole balik tutmak icin ulagsmak isteyen 6grencilerde olusan miicadele istegi ve asamalarda
kolaydan zora dogru ilerlemeleri 6grencilerin uygulamayl tamamlama istegini Ust dlizeyde tutmus
oldugu dusinilmektedir. Oyunun sonunda kendilerinden istenilen gorevi tamamlamalarindan 6tiri
sunulan gorsel ve sesli geribildirim onlarda basari duygusu olusturmustur. Her tutulan balik sonrasinda
toplam balik sayisi hakkinda hem gorsel hem de s6zel olarak aninda verilen geribildirim 6grencilerin sayi
ile sembolii birlestirmelerini saglayarak 6grenmeleri Gizerinde etkili oldugu disinilmektedir.
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Hazirlanan ECOO soyut olan bilgilileri somutlastirabilmesi dgrencilerin gelisim durumu géz éniinde
bulundurularak hazirlanan ECOO &grenciyi geleneksel egitim yéntemlerinin &tesine gecirerek bilgiyi
gorerek-duyarak edinmelerini sagladigi gibi onlarin aktif yollarla, deneyerek, hata yapma o6zgilirligu
icinde dgrenmelerini de saglayabildigi disiiniilmektedir. Ogrenci merkezli yaklasimlarin geregi kontrolii
o6grenciye vermek onlari izleyiciden katilimciya ¢evirmektedir. Bu ¢alismada deney grubu 6grencilerine
hazirlanan materyalin bu ¢ercevede de olumlu katkilar sunmus oldugu diisinilmektedir.

Deney ve kontrol gruplarinda sayi korunumu {zerine, uygulamanin éncesinden sonrasina anlamli bir
fark gozlenememistir. Okul 0Oncesi donemdeki c¢ocuklarin sayi korunumu testlerinden basarili
olamamalari, ¢ocuklarin korunum igin yeterli zihinsel islem dizeyine heniiz ulagmadiklarina isaret
etmektedir. Piaget (2013) alti yas grubu okul oncesi doénemdeki g¢ocuklarin mantiksal
diisinemediklerinden korunum igin yeterli zihinsel islem dizeyinde olmadiklarini 6ne siirmektedir.
Piaget (2013) bu durumu “gocuklarin nesnelerin fiziksel mekanda yerleri degistiginde sayilarinin ayni
kaldiklari” seklinde yorumlamistir. Bu konuda vyapilan diger calismalarda benzer sonuglar ortaya
koymaktadir (Coskun, 1990; Kacar ve Dogan, 2007; San ve Ari, 1988). Bazi kavramlarin 6gretilmesinde
ECOO da olumlu etkiler yapamayabilirler. Nitekim bu olumlu etkilerin gerceklesebilmesi icin bazi 6n
yeterlilikler gerekli goérilmektedir. Sayi korunumu kavraminin gelisimi de bu sekilde distintlmelidir.

Ayrica ECOO’nun kullanildigi deney grubu cocuklarinin sayr kavrami kazanim diizeyleri arasinda
cinsiyete bagli olarak anlamli bir fark bulunmamasi gelistirilen ECOO sayi kavrami gelisiminde cinsiyetler
arasinda bir farklilik olusturmadigini gostermektedir. Nitekim San ve Ari (1988), Altunbas (2001) da
calismalarinda anasinifina devam eden 6 yas ¢cocuklarinin matematiksel kavramlari kazanma durumlarini
belirlemek amaciyla yaptigi ¢alismasinda, kiz ve erkek 6grencilerin basari diizeyi yaklasik olarak ayni
bulmuslardir. Nusir vd. (2013) ve Urkiin (1992) okul &ncesi dénemde coklu ortam kullaniminin
matematik becerilerinin gelisiminde cinsiyete gore bir farkllik olusturmadigini belirtmektedir.

Okul o©ncesi egitimde gelistirilmesi zor kavramlardan birisi olarak gorilen sayr kavraminin
gelistirilmesinde 6gretmenlerin yasadigi dnemli sorunlardan birisinin nitelikli materyal sorunu oldugu
bilinmektedir. Bu c¢alismada uygulanan ECOO ile okul 6ncesinde matematiksel kavramlarin
gelistiriimesinde etkili ve verimli bir sekilde egitim icin ihtiyac duyulan materyallerin eksikliginin
hazirlanan ECOO ile kapatilabilecegine yonelik kanitlar sunulmaktadir. Elde edilen veriler, gelistirilen
ECOO’nun égrencilere kazandirilmasi en zor becerilerden olarak gériilen sayi kavrami gelisiminde kaynak
materyal olarak kullanilabilecegini gostermistir. Cocuklarin gelecekte ki yasantilari da distunuldiginde
bilgisayarin var olan tim olumsuz yanlarini en aza indirerek, okul dncesi ¢ocuklarin egitimini gelisimsel
ozelliklerine uygun yazihmlarla desteklemek igin g¢aba gosterilmelidir. Bu etkinliklerin yaparak ve
yasayarak 6grenmeyi saglamasina ¢ocuk icin daha eglenceli firsatlar olusturmasina dikkat edilmelidir.

Ogrencilerdeki kavram gelisim diizeyinin belirlenmesi icin PSKT kullaniimistir. Ancak test sayfalarinin
fazla olmasi okul 6ncesi 6grencilerin gelisim durumlari da disinildiginde 6grencilerde uzun siire
motivasyon saglama agisindan glicliik olusturmaktadir. Bu sebeple farkh bir yontemle veya daha kisa
streli testler ile kavram gelisim diizeyi belirlenebilir.
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