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The aim of this study is to determine the effect of Cover-Copy-Compare (CCC)
interventions to increase the level of fluency in basic multiplication facts of a student
having low performance in math, whether the student can maintain the level of
fluency that she attained after a period of time and the social significance of the
obtained data. A multiple-probes-across tasks (sets) design was employed in this
study. The participant is a 9-year-old female student who is attending the second
grade in general education (in the last two months of the second semester). Besides,
she receives four hours of individual special education per week in a research center
providing special education services for students with developmental disabilities at a
state university. The findings of the study indicate that the education done with the
CCC technique is effective in increasing the level of fluency of the student in basic
multiplication operations in all sets, and she maintains the fluency performance after a
certain period of time. The subjective evaluation findings of the study on social validity
suggest that the student and the implementer who participated in the study had
positive opinions about the effects and the obtained results of the CCC technique on
the student. In addition, the social comparison findings of the study regarding social
validity show that the student's level of fluency in multiplication facts reached the level
of her peers. These findings were discussed together with the findings of other studies.
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Bu arastirmanin amaci, Kesfet-Kopyala-Karsilagtir  (KKK) ile yapilan 6gretim
uygulamalarinin matematik basarisi distk bir 6grencinin temel ¢arpma islemlerinde
akicihk dizeyini artirmaya olan etkisini, 6grencinin ulasmis oldugu akicihik dizeyini
aradan belli bir stre gectikten sonra da sirdlrip surdirmedigini ve elde edilen
sonuglarin sosyal agidan 6nemini belirlemektir. Arastirmada tek denekli desenlerden
beceriler (setler) arasi ¢oklu yoklama modeli kullaniimistir. Katilimci, 9 yasinda, genel
egitimde ikinci sinifa devam eden (ikinci dénemin son iki ayinda) bir kiz 6grencidir. Ayni
zamanda bir devlet Universitesinde gelisimsel yetersizligi olan 6grenciler igin ozel
egitim hizmeti veren bir arastirma merkezinde haftada dort saat bireysel 6zel egitim
hizmeti almaktadir. Arastirma bulgulari, KKK teknigi ile yapilan &6gretimlerin tim
setlerde Ogrencinin temel carpma islemlerindeki akicilik dizeyini artirmada etkili
oldugunu, 6grencinin ulasmis oldugu akicilik performansini aradan belli bir sire
gectikten sonra da slrdirdigini gostermektedir. Arastirmanin sosyal gegcerlige
yonelik 6znel degerlendirme bulgulari, arastirmaya katilan 6grenci ve uygulamacinin
KKK teknigi ve elde edilen sonuglarin 6grenci lzerindeki etkilerine yonelik olumlu
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gorlslere sahip oldugu yonindedir. Arastirmanin sosyal gegerlige yonelik sosyal
karsilastirma bulgulari ise, 6grencinin ¢arpma islemlerindeki akicilik dizeyinin
akranlarinin seviyesine ulastigini gostermektedir. Elde edilen bu bulgular diger
arastirmalarin bulgulari ile birlikte tartigilmigtir.

Introduction

Most academic skills involve sequential skills and the skills that were learned priorly form the basis
for the skills learned afterwards. Mathematics is perhaps a discipline that consists of academic skills,
where this sequential structure is most evident. Skills in mathematics are built on top of each other to
create new skills. Therefore, it is not possible to switch to a higher skill without learning a basic skill in
mathematics (Gurganus, 2017; Hasselbring, Goin and Bransford, 1987; Hinton, Strozier and Flores, 2014;
Mercer and Miller, 1992; Woodward, 2006). Basic addition, multiplication and division facts are
fundamental skills of mathematics (Baykul, 2006; McCallum and Schmitt, 2011; Stein, Kinder, Silbert and
Carnine, 2006). As a prerequisite for learning high level math skills, the presentation of basic facts skills
fluently is just as important as the acquisition (Burns, Codding, Boice and Lukito; 2010; Cates and
Ryhmer, 2003; Shapiro, 2011). In addition to facilitating (Gagne, 1982; Geary, 2011; Mercer and Miller,
1992; Woodward, 2006) the learning of high level math skills, the presentation of basic facts skills
fluently makes individuals to be perceived as normal by others in the community where they live
(Johnson and Layng, 1996; Ozyiirek, 2009; Tekin-Iftar and Kircali-Iftar 2016; Wolery Ault and Doyle,
1992). Individuals who solve basic facts rapidly increase their chances to get reinforcement and this
increases their participation in learning activities (Cates and Ryhmer, 2003; Mercer and Miller, 1992).
The individual has the opportunity to practice more. Therefore, the permanence and generalization of
skills becomes easier (Ozyiirek, 2009; Skinner, Pappas and Davis, 2005; Tekin-Iftar and Kircali-Iftar 2016;
Wolery et al., 1992).

Not everyone has to be perfect in mathematics. However, the acquisition of basic mathematics that
is necessary for independent living is important for everyone (Erdem, Glirbliz and Dogan, 2011) because
many skills in daily life are directly related to the knowledge of mathematics, ranging from doing
shopping to the ability to place things in a space (Cawley and Miller, 1989; Sayelski and Paulsen, 2010).
For individuals with low mathematics achievement, fluency in basic facts is critical because of the
contributions it makes to the individual and is of great importance for independent living (Cates and
Ryhmer, 2003; Woodward, 2006). Otherwise, it is not possible for students who cannot answer basic
facts fluently to be successful in mathematics (Burns, 2005). People in charge of mathematics teaching
should plan their courses and use appropriate teaching techniques in consideration of this important
point. Researchers emphasize the importance of having plenty of exercises to provide students with
many opportunities to react to the acquisition of new knowledge and demonstrate this knowledge
fluently in necessary situations (Carnine, Jitendra and Silbert, 1997; Cates and Ryhmer, 2003; Johnson
and Layng, 1996; Kame'enui, Carnine, Dixon, Simmons and Coyne, 2002). There are many techniques
that provide repetitive exercise, corrective feedback, and a model for correct response to increase the
accuracy and fluency of basic math skills (McCallum, Skinner and Hutchins, 2004). These techniques not
only increase the speed but also contribute to the development of permanence in a way that they help
remember when it is necessary to use (Skinner, Turco, Beatty and Rasavage, 1989). Cover-Copy-
Compare (CCC) is a technique commonly used in the literature to provide students with a wide range of
response opportunities, to offer a wide range of exercises, and to improve accuracy and fluency in basic
fact skills.

CCC was developed by Hanson (1978) to facilitate fluency in spelling words (Skinner et al., 1989).
Then, it was implemented to improve fluency in basic facts by Skinner et al. (1989) and effective results
were obtained. CCC consists of five stages. At these stages, the student (1) reads the fact and its answer
on the left side of the worksheet and memorizes them, (2) covers the fact and the answer on the
worksheet, (3) provides an answer in writing to the same fact which does not have an answer on the
right side of the paper (4) opens the covered section and (5) compares his/her answer with the answer
in the worksheet. If the student has produced the correct answer, he/she goes on with the next fact.
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However, if he/she gives a wrong answer, he/she writes the correct answer by crossing on his/her
answer or erasing it with an eraser and proceeds to the next fact (Skinner et al.,, 1989; Skinner,
McLaughlin and Logan, 1997). A short interval between the introduction of a stimulus and the response
increases the rate of correct response. During the intervention of CCC, the rate of correct responses
surges due to the short interval between the stimulus (reading the correct fact and answer) and the
response (writing the answer of the fact) and the immediate feedback acting as reinforcement to the
correct answer (Joseph et al., 2012; Skinner, Bamberg, Smith and Powell, 1993; Skinner, Ford and
Yunker 1991). Besides, because the last response is always correct, there is a structure in CCC that
allows the student to correct him/herself and reduce the likelihood of a faulty response in the future
(Skinner et al., 1997). Checking to see if the correct answer is given immediately after each answer (the
student opens the covered section and looks at the fact and answer, then compares it with his or her
answer) gives the student the opportunity to evaluate him/herself (Grafman and Cates, 2010; Skinner et
al., 1993; Stocker and Kubina, 2017). In addition, the completion of each trial in a short time allows the
execution of a good number of exercises. This improves fluency while at the same time ensuring that the
skill becomes permanent (Skinner et al., 1989; Skinner et al., 1997). Besides being a free-of-charge
application that does not require a lot of preliminary work and that can be easily implemented by
teachers (Poff, McLaughlin, Mark Derby and King, 2012; Skinner, Shapiro, Turco, Cole and Brown, 1992).
CCC is an intervention that promotes a student's participation in learning, motivation and attention
(Stocker and Kubina, 2017).

In the literature, it is possible to find many studies showing that CCC is effective in increasing the
accuracy rate and fluency rate of students in their basic fact skills. Skinner et al. (1989) found that CCC
was effective in increasing the accuracy and fluency rate of 4 students with behavioral disorders in
multiplication facts. Skinner et al. (1993) implemented a cognitive-CCC (subvocal responding) to improve
the accuracy rate in division facts, and as a result, it was determined that the accuracy rate of the
students in division facts increased and they continued this performance eight months after the
intervention. In their study with 5 students who have normal development, Lee and Tingstrom (1994)
implemented CCC to the small group. As a result of this research, the correct answer and speed ratio of
the students increased in answering division facts. Stading, Williams, and McLaughlin (1996) found that
CCC was effective in providing fluency in division facts to students with learning disabilities in
mathematics and concluded that it could be implemented by families in home setting. In another study
conducted on students with low vision as a result of being affected by visual impairment, CCC was found
to be effective in providing them with fluency in multiplication facts (Isitmez, 2006). Poncy and Skinner
(2011) studied the effect of CCC that was implemented using group reward to students with normal
development in providing them with fluency in addition facts and they obtained results showing that it
was effective in increasing and maintaining fluency in addition facts. In another study carried out to
increase the accuracy rate of addition and subtraction of fractions in three students with behavior
disorders, CCC was found to be effective in increasing the correct response rate of these students (Poff
et al. 2012). Kitchens (2012) (applying to division facts on a group of 15 students with learning
disabilities) and Carr (2016) (on three students applying one-to-one in multiplication facts) investigated
the effect of CCC and as a result of both studies CCC was found to be effective in promoting students’
accuracy and fluency rates. In another study conducted by Alptekin, Vural and Aksoy (2016), CCC was
implemented to a student with low mathematics achievement to provide fluency in addition fact and a
significant increase in the student’s fluency was achieved. As seen in the studies, CCC is a technique
applied to students of different characteristics, such as the ones with normal development, low
mathematics achievement, behavioral disorder, learning disability, and visual impairment either
individually or in groups. It can also be implemented by teachers or parents both in special education
and in general education.

In the literature, it is possible to see comparative studies in which CCC is applied in different ways.
As a result of these research, it was observed that different interventions were as effective as classical
CCC in increasing the fluency rates in basic math skills (Becker, McLaughlin, Weber and Gower, 2009;
Benson, 2013; Codding, Eckert, Fanning, Shiyko and Solomon, 2007; Grafman and Cates, 2010; Johnson,
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2014; Lee, 2014; Morton and Gadke, 2018; Skinner et al. 1991; Skinner et al. 1992; Skinner, Belfiore,
Mace, Williams-Wilson and Johns, 1997). For example, in two different studies conducted on students
with behavior disorder by Skinner et al. (1991) and Skinner, Belfiore et al. (1997), CCC, in which the
responses were given orally or in writing, was compared. In both studies, it was determined that Verbal
responses (VCCC) were more effective than Written Responses (WCCC). Grafman and Cates (2010), on
the other hand, compared CCC with Versus CCC and concluded that CCC was a little more effective in
providing fluency.

When studies in which CCC was compared with different techniques used in the development of
fluency, CCC was found to be more effective (Mong and Mong, 2010), a little less effective (Codding,
Shiyko et al. 2007; Cressey and Ecbizki, 2008; Mong and Mong, 2012; Poncy, Skinner and Jaspers, 2007;
Poncy, Skinner and McCallum, 2012; Rahschulte, 2014; Smith, 2017) than other techniques or has
similar efficiency to others (Stone, MclLaughlin and Weber, 2002, Saygili, 2016; Uysal, 2017). As can be
understood from these results, CCC can be asserted to be an effective intervention in improving fluency
and accuracy in basic facts in all research.

CCC, which has been used in general and special education to promote both accuracy and fluency in
basic facts for a long time, is a technique that can be implemented in different ways in terms of
reinforcement, feedback, way of intervention, repeating exercises and ways of responding to facts.
Moreover, its effectiveness was proven by many experimental studies. Investigating the effect of the
same interventions on different students over and over again is important in terms of the maintenance
of obtained results. In this study, a contribution to the field can be made through the results obtained by
studying the effects of CCC technique used to increase the fluency of a student with low mathematics
achievement in multiplication facts. In addition, this research was designed within the framework of a
help request of a teacher who stated that she has difficulty in providing a student in basic fact skills. It is
thought that the research results obtained from such a requirement will address important findings
both scientifically and socially. Therefore, the aim of the study is to (1) determine the effect of CCC
interventions on increasing the level of fluency in basic multiplication facts of a student with low
mathematics achievement, (2) whether the degree of fluency achieved by the student maintained after
a certain period of time and (3) to determine the social significance of the results.

Method
Research Design

In this research, a multiple-probes-across tasks design, which is a single subject design, was used. In
this model, whether or not the intervention is effective is determined by testing three different
behaviors on the same person using the same intervention (Tekin-Iftar, 2012). The dependent variable
in this study is the level of the student’s fluency in basic multiplication facts. The basic multiplication
involves the multiplication of single digit numbers by one-digit numbers (such as 5x6) (Baykul, 2006;
Stein et al., 2006; Yikmis and Kot, 2017). The independent variable of the research is the teaching
interventions conducted using CCC. In this paper, as a requirement of a multiple-probes-across tasks
design, three sets of 12 basic multiplication facts that are at the same level of difficulty but independent
from each other were prepared first. Next, the baseline data were collected in the first set, while the
probe data were collected in the second and third sets and then teaching sessions were launched
immediately in the first set. While the teaching sessions were carried out in the first set, the probe data
were collected simultaneously in the second and third sets. The teaching sessions were maintained until
stable data were obtained in the first set (three consecutive times until the criterion was met) and then
the baseline for the second set and the probe data for the third set were collected. Then, while the
teaching sessions were going on in the second set, the probe data were collected in the third set. Next,
teaching sessions were carried out until stable data was obtained in the second set (three times in a
row). Finally, until the baseline data were collected in the third set and stable data were obtained,
teaching sessions were maintained (three times consecutively until the criterion was met).
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The Participant and Her Features

The information about the participant in the research was explained using a code name (Esra). Esra is
a 9-year-old female student who is attending the second grade (in the last two months of the second
semester) in general education class. Besides, she receives four hours of individual special education
per week at a research center of a state university providing special education services for students with
developmental disabilities. As a result of the interviews conducted with the teacher in the center
(implementer), it was determined that the student was insufficient in mathematics, reading and writing
and had difficulty in learning mathematics. The student was even referred to the counseling and
research center on suspicion of learning disability and was asked to be evaluated. However, because the
family rejected it strictly, no result was obtained. A checklist which was developed by the researcher
was then applied to the student by the implementer at the center. Through this checklist, basic
mathematical skills based on direct observation were evaluated. The checklist is a total of 40
notifications including counting, four facts, digit value and verbal problem solving. These notifications
were ordered from easy to difficult and each basic fact in the checklist was evaluated by means of 10
questions. According to the results of the implemented checklist, the student counts from 1 to 100 and
in all counting sessions (although sometimes making mistakes especially after five by five) and performs
skip counting (two by two, three by three) and addition/subtraction facts with a 100% accuracy rate
and multiplication facts with a 90% accuracy rate. Besides, she can execute addition with regrouping and
subtraction with regrouping. However, she does not have basic division skills. She performs basic
multiplication facts by finger counting hiding her hands under the desk. Based on the data collected for
social comparison, Esra's speed is way below the level of her peers (3 multiplication facts in per minute
maximum). Snell and Brown (2014) state that fluency sessions can be launched with students who meet
80% accuracy criterion. Esra has the necessary prerequisite for fluency sessions (she performs
multiplication facts with a 90% accuracy rate).

The Implementer

The implementer is a teacher of mentally disabled in a research center affiliated with a state
university providing special education for students with developmental disabilities. The teacher, who is
also a graduate student, has six years of experience. The teacher was shown the data collection
processes and CCC teaching sessions from video camera records by the researcher and when necessary,
the recording was stopped and additional explanations were made and the questions asked by the
teacher were answered. Immediately afterwards, the teacher was given a written text explaining the
data collection process and how to conduct CCC teaching sessions. Then, the teacher was asked to
implement a trial intervention (data collection and CCC teaching) with a different student and it was
videotaped. Following this, the teacher and the researcher watched the recording simultaneously and
reliability data were collected by implementing inter-observer reliability and application reliability forms
developed for this research. According to these data, the teacher was found to be 100% reliable in data
collection and application of CCC steps. An experimental study plan was given to the teacher by the
researcher showing in which order the data collection and intervention process will be carried out. The
teacher carried out the study as the implementer in line with this plan. The implementer is also the
classroom teacher at the research center that the student attends.

The Setting

All sessions of the study were conducted in a class of about 8 square meters. All belongings, objects
and toys that can attract the attention of the student were removed. There is a table and two chairs
where the implementer and the student sit side by side. In the data collection sessions, while there is a
recording chart, a timer and a pen in front of the implementer, there is a working sheet and a pen in
front of the student. Moreover, there is a person in the setting videotaping the student and the
implementer at full angle (to collect the reliability data). In the center where the student attends, video
recordings are made for every purpose that students attain to gain their independence. Since the
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student was familiar with the video camera and the cameraman, no problems were encountered during
the study.

Materials

In the study, three sets (see Table 1) consisting of 12 basic multiplication facts with the same level of
difficulty, which are independent of each other, were created for use in data collection and intervention
sessions. Work sheets for each set (see Table 2) were prepared. Worksheets consist of three parts as the
facts with answers, a cover to be used by the student to cover the answer of the facts with answers
after looking at them and the facts without answers. Apart from worksheets, pencil, timer and a data
collection form were used in the study.

Table 1.
Sets in Basic Multiplication Facts
Set 1 Set 2 Set 3
4x6= 5x5= 6x7=
8x7= 7x6= 7x4=
3x9= Ix4= 8x3=
5x7= 6x3= 9x5=
6x5= 8x4= 4x6=
7x2= 7x8= 7x9=
6x3= 5x9= 4x4=
9x8= 2x9= 9x2=
7x5= 8x6= 5x3=
8x2= 7x3= 8x8=
9x9= 4x5= 7x7=
5x8= b6x6= 5x6=
Table 2.
Worksheet
4x6= 24 Ax6=
8x7=756 8x7=
3x9=27 3x9=
5x7=35 5x7=
6x5=30 6x5=
The part to be covered after Ix2=14 Tx2=
reading the fact and its answer 6x3=18 6x3=
9x8=72 9x8=
7x5=35 7x5=
8x2=16 8x2=
9x9= 81 9x9=
5x8=40 5x8=

Determining the Fluency Criterion

In order to determine the fluency criterion, social comparison data were utilized. These data were
collected by calculating the correct number of facts performed by 27 students per minute studying in
the general education class that our student attends. Then, the average of the obtained results was
taken. The students perform an average of 10 facts per minute. In line with this, the fluency criterion
that the student is expected to achieve was determined to be 10 correct multiplication facts.
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Data Collection and Analysis

The data regarding effectiveness, maintenance, reliability and social validity was obtained and
analyzed in this research.

Collection and Analysis of Effectiveness and Maintenance Data

In this study, the baseline, probe, implementation and maintenance data were collected separately
for each set in order to determine the effects of CCC technique on fluency and maintenance in basic
multiplication facts. This data was obtained by determining the number of facts performed by the
student in 1 minute. The obtained results were recorded in the data recording form. In the upper right
corner of this form, the student's name and surname, and in the upper left corner, the set name was
included. There are also columns in the form in which the name of the session, date and time, and the
number correct facts performed in per minute to be recorded. After arranging the setting in data
collection sessions, the implementer was seated side by side with the student. The implementer
initiated the intervention by explaining what to do in the study (with my start command, you will begin
to solve the facts on this paper, but | will keep the time. | will ask you to stop at the end of this period.
When | tell you to stop, you will immediately leave your pen. You can leave the facts blank if you cannot
solve them. If | do not say stop when you have finish the facts, you could go back and complete the ones
you did not solve. Ready? Go!). The implementer then started the timer with the start command and
asked the student to stop when the one-minute time is over. Finally, the implementer recorded the
number of multiplication facts that the student answered correctly within 1 minute in the relevant
column in the data record form.

In this research, the efficiency and continuity data were analyzed graphically and the graph was
interpreted qualitatively. The graph shows the number of teaching sessions conducted using CCC on the
horizontal axis and the number of correct facts performed by the student in 1 minute in the basic
multiplication operations on the vertical axis.

Collection and Analysis of Reliability Data

In the study, the inter-observer reliability for dependent variable and application reliability data for
independent variable were collected. For this purpose, all of the data collection and intervention
sessions of the research were recorded with video camera. These recordings were monitored and
reliability data were obtained by two independent observers working in a public university and
continuing their doctoral studies.

Collection and Analysis of Inter-Observer Reliability Data

The inter-observer reliability is obtained by two independent observers reevaluating the target skill
simultaneously and comparing this reevaluation results (Erbas, 2012). Video camera records of the data
collection sessions performed by the implementer in the study were monitored by two observers
simultaneously and independently, and the data regarding the number of facts performed by the
student per minute were collected again. The inter-observer reliability data were collected for 20% of
each set separately for the baseline, probe, intervention, and maintenance sessions. In order for the
observers to keep records, by changing the fluency data registration form, purpose and intervention
directive, they were converted to the inter-observer reliability form.

The inter-observer reliability data were analyzed by comparing the data collected by the
implementer and the two observers for the dependent variable. While analyzing these data, consensus /
(consensus + disagreement) X 100 formula was used (Erbas, 2012). As seen in Table 3, the implementer
collected 100% reliable data in each set in all sessions.
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Table 3.
Inter-observer Reliability Data
Baseline Probe Intervention Maintenance
Setl %100 %100 %100 %100
Set 2 %100 %100 %100 %100
Set 3 %100 %100 %100 %100

Collection and Analysis of Application Reliability Data

In the study, an application reliability form was developed by the researcher to determine whether
the implementer applied the intervention steps of CCC correctly. This form consists of six sections and
under each section there are a different number of behaviors to be observed. Besides, opposite each
behavior, there are “yes” and “no” columns that observers record after observing the behaviors of the
implementer. The application reliability data were collected separately for each set in 20% of the CCC
sessions performed.

The application reliability data of this research were analyzed using the observed implementer
behaviors / planned implementer behaviors X 100 formula (Erbas, 2012). As seen in Table 4, the
implementer was found to be 99.6% reliable in the first set and 100% in the second and third sets in the
intervention of CCC.

Table 4.
Application Reliability Data

Set 1 Set 2 Set 3
Preparation of tools %100 %100 %100
Arranging the setting %100 %100 %100
initiation of the study %98 %100 %100
Attention sign %100 %100 %100
CCC intervention %100 %100 %100
Finalizing the study %100 %100 %100

Collection and Analysis of Social Validity Data

The social validity data were collected to determine the social significance of the study. The data
were obtained by taking the implementer (teacher) and student opinions and by collecting social
comparison data.

Collection and Analysis of Student and Implementer Social Validity Data

The student's social validity form was developed by the researcher to determine the views of the
student. The aim of the form is to determine the strengths and weaknesses of the CCC technique and its
effects on the student. The form consists of a total of eight questions, six closed and two open ended.
Immediately after the completion of the process, the implementer performed the intervention herself
by reading the questions to the student. The data were then analyzed descriptively.

An implementer social validity form was developed by the researcher to determine the views of the
implementer. The aim of the form is to determine the strengths and weaknesses of the CCC technique,
its applicability and its effect on the student. The form consists of 10 questions, eight closed and two
open-ended questions. The form was given to the implementer immediately after the process was
completed and asked to answer the questions. The data were then analyzed descriptively.

The Collection and Analysis of Social Comparison Data

In the study, the social comparison data were collected to determine whether the level of fluency in
multiplication facts reached by the student at the end of CCC teaching sessions reached the level of her
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peers who are in the same class. A study sheet consisting of a total of 36 questions was prepared by
changing the places of the facts in the sets prepared for the research. Then, the worksheet was applied
to the peers in the general education class in which the student attends to determine how many correct
multiplication facts they did in per minute. The intervention was carried out by the researcher at the
student's school by applying to the group simultaneously. The level of fluency was determined by
applying the same work sheet to Esra twice before and after the experimental process. Then, the
average of the correct facts per minute in the group was calculated and the criteria were determined. By
comparing this criterion with the student performance (fluency level) that was obtained before and
after the intervention, the data were analyzed through a bar graph.

Experiment Process

The experiment process was completed in 18 working days except for the maintenance sessions. In
each set, baseline, probe, intervention and maintenance sessions were given.

Baseline Sessions

Three consecutive baseline data for each set were collected just prior to the CCC teaching sessions.
In the sessions, the correct number of facts executed by the student in per minute was examined.

Probe Sessions

Probe data were collected to determine the effect of the teaching sessions conducted using CCC on
the student's level of fluency. In one set, while baseline data were collected and the intervention
sessions were carried out, the probe data were collected in the other sets. In the sessions, the correct
number of facts done by the student in per minute was examined. While three probe data were
collected in the second set, six probe data were collected in the third set.

Intervention Sessions

After the baseline data were collected in each set, the intervention sessions launched. In each set,
the sessions continued until the student reached the fluency criterion. After obtaining stable data from
three consecutive sessions, the teaching sessions were terminated. Intervention sessions lasted 9
sessions in the first set and 10 sessions in the second and third sets. Although the session times were
completed in 7-8 minutes during the first sessions, the average fell up to 4 minutes as the student had
mastered the application of CCC and as the error rate decreased. Two teaching sessions were held in
one day. 45-minute breaks were given between the teaching sessions. 5 minutes after the completion of
each teaching session, the number of correct facts executed by the student in per minute was
determined and the data was collected for the intervention sessions.

Before the initiation of CCC teaching, the implementer taught the student how to apply CCC using
the worksheets. After preparing the intervention setting and materials, the implementer sat side by side
with the student. She explained how to use the worksheet and conducted a trial session with a different
set from the sets used in the research. During the trial session, the implementer asked the student to
open the covered section and read the fact, saying, (1) “Read the first fact and tell me the answer”. This
enables the student to see the correct answer. Then (2) the implementer asked the student to cover the
worksheet again by saying “Cover the fact”. Next, the implementer wanted the student to do the fact by
saying (3) “Look! Here is the same fact. Answer this fact now.” She then asked her (4) to open the
covered section by saying, “Open the covered section now” and asked her to compare her answer and
the other answer by saying (5) “Compare your answer with the written answer”. If the student has
produced the correct answer, by providing feedbacks like “Is your answer correct? Check it out, if it's
true, you can move on to the next fact”; however, if the student gives the wrong answer, the
implementer says “Cross out the wrong answer and write the correct one and then go on to the next
fact.” In this manner, a similar process was repeated for all operations in the set. In all stages of the
intervention, the implementer provided the student with confirmatory feedback by saying “Yes, you
have read the fact, you are great, you covered/opened the fact and so on.” Then the actual
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implementation sessions were initiated. In these sessions, the implementer launched the study by
briefly reminding the student of what she should do. Then, by saying “You look ready, let's start”, she
gave the attention sign. Then, the following steps were performed respectively as shown in Table 5.
While the implementer would give more clues in the first sessions for the intervention of the process,
later, she completed the teaching sessions with short instructions such as “look, cover, compare, move
on to the next one”

Table 5.

CCC Intervention Session

Implementer Behaviors Student Behaviors

The implementer says... She...

1. “Read the first fact and your answer” 1. Reads the fact and its answer.
2. “Now, cover that section” 2. Covers it.

3. “Yes, you are great. Now, write the answer of 3. Writes the answer.
the same written fact”
4. “Very good, open the covered section and look 4. Opens the covered section and looks at the

at the answer” answer.

5a. (If the answer is right) 5a. Says “Yes, it is correct”
“Is your answer correct?”

6a. “Then, move on to the next one” 6a. Reads the next answer
5Sb. (If the answer is wrong) 5b. Says “Wrong”

“Is your answer correct?”
6b. “Then, cross it out and write the correct 6b. Crosses out the wrong answer and writes the
answer” correct answer next to it
7. “You are great. Now, move on to the next fact” 7. Moves on to the next fact and completes all the
facts in a similar fashion

Maintenance Sessions

In order to determine whether the student maintains the level of fluency that she reached after a
certain period of time, maintenance sessions were held 7, 15 and 30 days after the end of CCC teaching
sessions for each set. In the sessions, the number of facts that the student done correctly in per minute
minute was examined.

Results

Within the scope of the study, the results obtained for effectiveness, maintenance and social validity
were explained respectively.

As shown in Figure 1, Esra correctly answered at least 1, at most 2 basic multiplication facts correctly
per minute in the baseline data collected in the first set. In the first set, Esra reached the level of fluency
in the seventh session in the first set, and showed a stable performance in three consecutive sessions. In
the first set, while the baseline data were collected and the teaching interventions were continuing,
based on the probe data collected in the second and third sets, while Esra answered at least 2, at most
three multiplication facts correctly in the second set; her performance was at least 1, at most 3 in the
third set. Although Esra's level of fluency increased in the first set with CCC teaching sessions (diverging
from the data at the baseline), it remained at the same level according to the initial and final probes
obtained in the second and third sets. Based on the baseline data obtained in the second set, Esra
correctly answered 2 basic multiplication facts per minute in all sessions. In the second set, Esra reached
the level of fluency in the eighth session, and delivered a stable performance in three consecutive
sessions. In the second set, while the baseline data were being collected and teaching interventions
were in progress in the second set, the probe data were collected in the third set.
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Figure 1. Esra’s level of fluency in basic division facts in baseline, intervention and maintanence sessions in

all sets.

In the probe sessions, Esra answered at least 1, at most 3 multiplication facts in the third set. While
Esra's level of fluency increased in the second set with CCC teaching sessions (diverging from the data at
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baseline), it remained at the same level in the final and initial probes obtained in the third set. Esra
correctly answered 1 basic multiplication fact per minute in all sessions according to the baseline data
collected in the third set. Esra reached the level of fluency in the eighth session in the third set, and
displayed a stable performance in three consecutive sessions. For this reason, the curves comprised of
the data obtained from CCC training sessions in all sets gradually diverged from the curves in the
baseline. Besides, while the interventions were continuing in one set, it is thought that the change in the
student was caused by CCC interventions as the curves in the probes that were carried out in the other
sets remain at the same level. As a result, the teaching conducted using the CCC technique is effective in
increasing the fluency level of the student in the basic multiplication facts in all sets.

As seen in Figure 1, maintenance data were collected 7, 15 and 30 days after the intervention phase
was completed to determine whether or not Esra was able to maintain the level of fluency reached after
a certain period of time. In the first set, while Esra was able to answer 10 basic multiplication facts
correctly in per minute on the 7t day, she managed to answer 10 on the 15™ day and 9 on the 10* and
30t days. As for the third set, she was able to answer 11 basic multiplications facts on the 7t day, 10 on
the 15 day, and 8 on the 30th day correctly. Although Esra continued the fluency level that she
attained in multiplication facts in all sets on the 7™ and 15% days, her level of fluency decreased on the
30" day. However, Esra's level of fluency in facts was well above the baseline despite the decrease. For
this reason, it is thought that the teaching with CCC maintained the level of fluency after a certain
period of time.

Immediately after the completion of the implementation process, the implementer responded
positively to the closed end questions concerning whether CCC is an effective and useful method,
whether it can be used in teaching other students and skills, whether she will recommend the CCC
technique to others, whether the student enjoys CCC interventions and to determine the benefits of the
student's performance changes provided by this intervention. The implementer was also asked two
open-ended questions about whether CCC had positive or negative aspects. The implementer stated
that the CCC technique worked very well in improving the student's performance quickly and it was very
positive that the training was carried out with only 5-minute-long teaching sessions. Furthermore, she
also expressed positive opinions about CCC, stating that it was a very useful method that she would use
frequently saying that the intervention only required the preparation of worksheets. The implementer
also added that she could not find a negative side of this intervention.

Immediately after the completion of the implementation process, the student gave affirmative
answers to the closed-ended questions which were asked to determine whether she liked the teaching
interventions implemented using CCC, whether she had difficulty when applying CCC, whether her
teacher at the other school and her parents liked the change in her performance, whether her solving
math facts quickly would facilitate her learning more difficult math skills. She provided a positive opinion
to the open-ended questions in which she was asked whether there were any sides of the intervention
she liked or disliked by stating that she was very happy to execute multiplication facts quickly.

As seen in Figure 2, when Esra's level of fluency was compared to that of her peers, she performed 7
facts lower than her peers in basic multiplication facts conducted before the interventions using CCC.
However, after the teaching sessions with CCC, she reached the level of her peers by performing at the
same level as her peers (10 multiplication facts).
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Figure 2. Social comparison findings of Esra's level of fluency in basic multiplication facts
Discussion & Conclusion

The first finding of the study is that the teaching interventions conducted using CCC is effective in
increasing the level of fluency in basic multiplication facts of the student whose mathematics
achievement is low. This finding is in line with similar research findings (Alptekin et al., 2016; Carr, 2016;
Isitmez, 2006; Kitchens, 2012; Lee and Tingstrom, 1994; Poff et al. 2012; Poncy and Skinner, 2011;
Skinner et al., 1989; Skinner et al., 1993; Stading et al., 1996). Based on the findings of this research and
the findings of other studies, we can say that CCC is an effective method in increasing the accuracy and
fluency rate of basic facts skills.

The reason why CCC was found to be effective is that, as many researchers have indicated (Grafman
and Cates, 2010; Joseph et al., 2012; Lee and Tingstrom, 1994; Skinner et al., 1989; Skinner et al., 1991;
Skinner et al. 1993; Skinner et al., 1997; Stocker and Kubina, 2017) CCC is a technique that provides the
possibility of observing the appropriate response, increases the correct response rate, provides
immediate feedback to the response, provides a large number of learning opportunities and enables the
student to evaluate himself/herself. In addition, many researchers argue that short-term practice
sessions with frequent intervals in the development of fluency lead to much more effective outcomes
(Carnine et al. 1997; Johson and Layng, 1996; Kame'enui et al., 2002; Ozyiirek, 2009; Stein et al. 2006;
Kircaali-Iftar, 2016; Wolery et al. 1992). The CCC technique is also an intervention that makes offering
education possible through short-term frequent sessions and this can be considered as another reason
why it is effective. Besides, in the findings of the study regarding social validity, the implementer
expressed an opinion supporting this idea. The implementer stated that the CCC technique works very
well to improve the performance of the student quickly, and added that it is very favorable since this
happens by means of education that took place in such short periods of only 5 minutes. The fact that an
experienced teacher working with students with special needs in the field indicated such an idea
increased the importance of research results.

The study also investigated whether the student can maintain the level of fluency in multiplication
facts that she reached 7, 15 and 30 days later. In the study, it was concluded that the teaching with CCC
provides the maintenance of fluency after a certain period of time. This result is similar to the findings of
many studies conducted using CCC (Lee, 2014; Lee and Tingstorm, 1994; Mong and Mong, 2010; Poncy
et al. 2007; Rahschulte, 2014; Saygili, 2016; Skinner et al. 1989; Skinner et al. 1993; Poncy and Skinner,
2011). However, in the maintenance data obtained on the 30% day, the level of fluency of the student
reduced although the level of the student was still high. This result aroused question marks about
whether the maintenance would continue as the time passes by. However, in the study conducted by
Skinner et al. (1993), the students maintained their performance 8 months after the CCC interventions.
Although this study gives an impression that the maintenance will substantially continue, it is thought
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that it should be investigated whether the students have a high level of fluency after more than 30 days.
Nevertheless, according to the findings of this research and other research, it can be said that CCC is an
effective technique for maintaining the basic mathematical skills that were acquired. Because CCC is a
technique that offers a wide range of exercises, it is thought that effective results were obtained in this
and other research to ensure maintenance. Many experts insistently emphasize the importance of doing
plenty of exercise to ensure maintenance (Carnine, 1997; Carnine, et al., 1997; Ozyiirek, 2009; Stein et
al. 2006; Reys, Lindquist, Lamnbdin and Smith, 2009). In addition, new skills in mathematics are learned
by building on the skills previously learned. Therefore, the continuation of the acquired skills is a very
important issue in the discipline of mathematics (Gurganus, 2017; Hasselbring et al., 1987; Hinton et al.,
2014; Mercer and Miller, 1992; Woodward, 2006). In this case, it is also important for teachers who are
engaged in teaching mathematics skills to use techniques that enable their students to maintain the
acquired skills. Since CCC is an effective and useful method to ensure the maintenance of basic
mathematical skills, its use can be recommended for implementers and teachers who work in the field.

The subjective evaluation findings of the study on social validity suggest that the student and the
implementer both have positive opinions about the effects of the CCC technique and the results
obtained on the student. The implementer stated that CCC was an effective and useful method, that she
would not only use it on other students but also recommend the CCC technique to others. Besides, she
added that the performance of the student changed positively. This finding is similar to other research
findings (Grafman and Cates, 2010; Johson, 2014; Lee, 2014; Kitchens, 2012; Lee and Tingstrom, 1994;
Poncy and Skinner, 2011; Rahschulte, 2014). During the interviews, the student, on the other hand,
suggested that she liked the CCC intervention and didn't have any difficulty in conducting the technique.
Moreover, she also stated that the change in her performance not only made her teacher in the other
school and her parents happy, but also made it easier for her to learn more difficult math skills and that
she was very happy to answer multiplication facts faster.This finding is consisted with the findings of
many studies (Codding, Shiyko et al., 2007; Grafman and Cates, 2010; Johson, 2014; Mong and Mong,
2010; Poncy and Skinner, 2011; Rahschulte, 2014; Saygili, 2016; Uysal, 2017). The subjective evaluation
findings of the study on social validity increases the significance of other findings obtained regarding
CCC.

The social comparison findings of the study for social validity indicate that the student's level of
fluency in multiplication facts reached the level of her peers. The social comparison data of the study
can be considered as an indicator that CCC is a successful practice in developing fluency. In the studies
conducted by Saygili (2016) and Uysal (2017), social comparison data were collected as well and similar
results were obtained. As can be understand, in the studies conducted on CCC, the number of research
in which social comparison data were collected is quite low. It is thought that the data obtained from
the research will contribute to the field in this respect. Furthermore, unlike the other two studies, the
fact that the social comparison data were obtained from the peers who were offered similar educational
opportunities (at the school where the student was attending) augmented the importance of the
research results. Determining the views of the participants and comparing them with peer performances
are important data collection sources that strengthen the social validity of a research. In addition,
sustainability of research results is considered as an important source of information in social validity
(Vuran and Sonmez, 2008). In this study, the maintenance of the performance that the student achieved
after the end of the education can be considered as another element that increases the significance of
the research results.

This research has some limitations since the results of the study are limited to a single participant.
Therefore, similar studies are needed with more participants to generalize the results of the research.
However, the fact that the effects of CCC were tested with three different sets and that similar results
obtained from the probes from beginning to the end of the research strengthens the results obtained
from the study. Another limitation in the research is that generalization data could not be collected. As
the research was being planned, it was thought that it is important for the student to generalize the
behavior she has gained in one setting to the other educational setting as she attends two educational
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settings. For this purpose, the other school teacher of the student was asked to collect data for
generalization. The teacher collaborated and gathered generalization data at the beginning of the study,
but she refused to collect data on the generalization, claiming that she had troubles with a parent after
the research was completed. This situation prevented the determination of the generalization results
and the collection of generalization data based on different information (such as generalization of the
commutative property of multiplication). For this reason, new studies can be planned to collect
generalization data.

When examining the studies conducted on CCC, it is determined that CCC was implemented in
special and general education settings on students with different features (such as having normal
development, low mathematics achievement or behavioral disorder, learning disability and visual
impairment) and it was found to be effective (Alptekin et al. 2016; Carr, 2016; Isitmez, 2006; Kitchens,
2012; Lee and Tingstrom, 1994; Poff et al. 2012; Skinner et al. 1989; Skinner et al., 1993; Stading et al.
1996). Furthermore, experts state that it has many benefits for students and it is a cost-effective and
easy to use technique (Poff et al., 2012; Skinner et al., 1992). Besides, just as in this research, the social
validity findings of many studies indicate that CCC is a technique which is easy to implement, easily used
by teachers and loved by students (Codding et al., 2007; Grafman & Cates, 2010; Johson, 2014; Lee,
2014; Kitchens, 2012; Lee and Tingstrom, 1994; Mong and Mong, 2010; Rahschulte, 2014; Saygih 2016;
Uysal, 2017). In the light of all these data, it can be advisable for experts, implementers and teachers
working with children with different features in both general and special education to use CCC to
develop fluency in basic mathematical skills. The same research can be designed for a group and by
discussing similar research results, significant contributions can be made to the field. In addition, a norm
study to determine the standard criteria for determining primary school students' baseline fluency in
basic facts in a large sample can be an important step towards the elimination of a significant gap in the
national literature. When these criteria are determined, it is thought that the level of significance of the
results obtained from this kind of research will increase even more.
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Tiirkge Siirimui

Giris

Akademik becerilerin ¢ogu sirali becerileri icerir ve 6nce 6grenilen beceriler sonra 6grenilen
becerilerin temelini olusturur. Matematik belki de bu sirali yapinin en belirgin oldugu akademik
becerilerden olusan bir disiplin alanidir. Matematikte beceriler birbirinin (izerine insa edilerek yeni
becerileri olustururlar. Bu nedenle matematikte temel bir beceri 6grenilmeden bir lst beceriye gegilmesi
mimkin degildir (Gurganus, 2017; Hasselbring, Goin ve Bransford, 1987; Hinton, Strozier ve Flores,
2014; Mercer ve Miller, 1992; Woodward, 2006). Basit toplama, ¢ikarma c¢arpma ve bdlme islemleri
matematigin temel becerileridir (Baykul, 2006; McCallum ve Schmitt, 2011; Stein, Kinder, Silbert ve
Carnine, 2006). Ust diizey matematik becerilerinin kazanimi icin 6n kosul niteligindeki temel islem
becerilerinin akici bir bicimde sergilenmesi en az edinim kadar 6nemlidir (Burns, Codding, Boice ve
Lukito; 2010; Cates ve Ryhmer, 2003; Shapiro, 2011). Temel islem becerilerinin akici sergilenmesi Ust
diizey matematik becerilerinin kazanimini kolaylastirmanin (Gagne, 1982; Geary, 2011; Mercer ve Miller,
1992; Woodward, 2006) yani sira bireylerin yasadigi ¢evrede normal olarak algilanmasini da saglar
(Johnson ve Layng, 1996; Ozyiirek, 2009; Tekin-iftar ve Kircali-iftar 2016; Wolery Ault ve Doyle, 1992).
Temel islemleri hizlica yanitlayan bireylerin pekistiriime olasiligi artar ve bu durum onlarin 6grenme
etkinliklerine katilimini artirir (Cates ve Ryhmer, 2003; Mercer ve Miller, 1992). Birey daha fazla alistirma
yapma imkani bulur. Bu nedenle becerilerin kalicihg ve genellenmesi kolaylagir (Ozyiirek, 2009; Skinner,
Pappas ve Davis, 2005; Tekin-iftar ve Kircali-iftar 2016; Wolery ve digerleri 1992).

Herkes matematikte miikemmel olmak zorunda degildir. Ancak bagimsiz yasam igin gerekli olan
temel matematigin kazanimi herkes icin 6nemlidir (Erdem, Gurbiz ve Dogan, 2011). Zira alisveris
yapmaktan tutunda bir mekana esyalari yerlestirme becerisine kadar glinliik hayattaki bir ¢cok beceri
matematik bilgisiyle dogrudan ilgilidir (Cawley ve Miller, 1989; Sayelski ve Paulsen, 2010). Bireye
sagladig katkilar ve bagimsiz yasam agisindan biiylik 6neme sahip olmasi nedeniyle, matematik basarisi
diistik 6grenciler icin temel islemlerde akicilik kritik 5neme sahiptir (Cates ve Ryhmer, 2003; Woodward,
2006). Aksi takdirde temel islemleri akici bir bigimde yanitlayamayan 6grencilerin matematikte basari
saglamalari mimkin degildir (Burns, 2005). Matematik 6gretiminden sorumlu kisiler, bu 6nemli noktay
gdz onlunde bulundurarak derslerini planlamali ve uygun 06gretim tekniklerini kullanmalidir.
Arastirmacilar, yeni bir bilginin kazanimi ve bu bilginin gerekli durumlarda hatirlanarak akici bir bicimde
sergilenmesi icin 6grencilere birgok tepki firsati sunacak bol sayida alistirma yaptirmanin 6nemine vurgu
yapmaktadir (Carnine, Jitendra ve Silbert, 1997; Cates ve Ryhmer, 2003; Johnson ve Layng, 1996;
Kame’enui, Carnine, Dixon, Simmons ve Coyne, 2002). Temel matematik becerilerinde dogruluk ve
akicilik oranini artirmak igin tekrarl alistirma, dizeltici donit ve dogru tepkiye model olmayi saglayan
pek cok teknik vardir (McCallum, Skinner ve Hutchins, 2004). Bu teknikler hizi artirdig1 gibi gerektiginde
hatirlayip kullanmayi da saglayacak sekilde kaliciligin gelisimine katki saglayan tekniklerdir (Skinner,
Turco, Beatty ve Rasavage, 1989). Kesfet-Kopyala-Karsilastir (KKK), alanyazinda 6grencilere birgok tepki
firsati sunarak, cok sayida alistirma yapmayi saglayan ve temel islem becerilerinde dogrulugu ve akiciligi
artirmada sikhkla kullanilan bir teknik olarak karsimiza ¢ikmaktadir.

KKK, Hanson (1978) tarafindan kelimeleri hecelemede akicilik kazandirmak amaciyla gelistirilmistir
(Skinner ve digerleri 1989). Daha sonra Skinner ve digerleri (1989) tarafindan temel islemlerde akiciligin
gelistirilmesi amaciyla uygulanmis ve etkili sonuglar elde edilmistir. KKK, bes asamadan olusmaktadir. Bu
asamalarda 6grenci, (1) calisma yapraginin sol tarafindaki islem ve yaniti okuyarak hafizasina alir, (2)
calisma yapragindaki islem ve yaniti kapatir, (3) kagidin sag tarafindaki yaniti olmayan ayni islemi yazil
olarak yanitlar (4) kapal bolimi acar ve (5) kendi yaniti ile ¢alisma yapragindaki yaniti karsilastirir.
Ogrenci dogru yanit {irettiyse, bir sonraki isleme gecer. Yanlis yanit lirettiyse, (izerini ¢cizerek ya da silgi ile
silerek dogru yaniti yazar ve bir sonraki isleme geger (Skinner ve digerleri 1989; Skinner, McLaughlin ve
Logan, 1997). Bir uyaranin sunulmasi ile tepki arasindaki araligin kisa olmasi dogru tepkide bulunma
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oranini artinir. KKK uygulamasi sirasinda da uyaran (dogru islem ve yanitini okuma) ile tepki (islemin
yanitini yazma) arasinda gegen araligin kisa olmasi ve dogru yanita verilen aninda donitin pekistireg
islevi gérmesi nedeniyle dogru tepki orani artmaktadir (Joseph vd., 2012; Skinner, Bamberg, Smith ve
Powell, 1993; Skinner, Ford ve Yunker 1991;). Ayni zamanda KKK’da son tepkinin her zaman dogru
olmasi nedeniyle 6grencinin kendini diizeltmesine imkan veren ve gelecekteki hatali tepki verme
olasiligini azaltan bir yapi s6z konusudur (Skinner ve digerleri 1997). Her bir tepkinin hemen ardindan
dogru tepki verilip verilmediginin kontrol edilmesi (6grencinin kapali bolim{ acip isleme ve yanita
bakmasi ve kendi yanitiyla karsilastirmasi) 6grencinin kendini degerlendirmesine firsat sunar (Grafman
ve Cates, 2010; Skinner ve digerleri 1993; Stocker ve Kubina, 2017). Ayrica her bir denemenin kisa
zamanda tamamlaniyor olmasi ¢ok sayida alistirma yapma imkani verir. Bu akicihgi gelistirirken ayni
zamanda becerinin kalici hale gelmesini de saglar (Skinner ve digerleri 1989; Skinner ve digerleri 1997).
KKK, 6gretmenler tarafindan kolayca uygulanabilecek ¢ok fazla 6n hazirlik gerektirmeyen maliyetsiz bir
uygulama (Poff, MclLaughlin, Mark Derby ve King, 2012; Skinner, Shapiro,Turco, Cole ve Brown, 1992
olmasinin yani sira Ogrencinin 6grenmeye katilimini, motivasyonunu ve dikkatini de artiran bir
uygulamadir (Stocker ve Kubina, 2017).

Alanyazinda 6grencilerin temel islem becerilerinde dogruluk oranini ve akicilik oranini artirmada
KKK'nin etkili oldugunu gosteren birgok arastirmaya rastlamak mimkiindir. Skinner ve digerleri (1989),
davranis bozuklugu olan 4 6grenciye ¢arpma islemlerine dogruluk ve akicilik oranini artirmada KKK’nin
etkili olduguna dair sonuglar elde etmistir. Skinner ve digerleri (1993), davranis bozuklugu tanisi almis
ogrencilere bolme islemlerindeki dogruluk oranini artirmak amaciyla, Bilissel- KKK (6grencinin dogru
yaniti icinden vermesi bekleniyor) uygulamistir. Sonucunda ise 6grencilerin bélme islemlerinde dogruluk
oraninin arttigl ve bu performanslarini sekiz ay sonrada surdirdtgi belirlenmistir. Lee ve Tingstrom
(1994), normal gelisim gosteren 5 6grenci ile yaptiklari ¢alismada KKK’y kiiglik gruba uygulamistir. Bu
arastirmanin sonucunda bélme islemlerine yanit vermede 6grencilerin dogru tepki ve hiz orani artmistir.
Stading, Williams ve McLaughlin (1996) ise, matematikte 6grenme glglUglu gosteren 6grencilere ¢arpma
islemlerine akicilik kazandirmada KKK’nin etkili oldugunu belirlemis ve ev ortaminda aileler tarafindan
uygulanabilecegi sonucuna ulagsmistir. Gorme yetersizliginden etkilenmis az géren 6grencilerle yapilan
bir baska arastirmada ise, carpma islemlerine akicilik kazandirmada KKK etkili bulunmustur (isitmez,
2006). Poncy ve Skinner (2011), normal gelisim gésteren 6grencilere akicilik kazandirmada grup odali ile
birlikte uygulanan KKK’nin etkisini incelemis ve sonucunda toplama islemlerinde akicihigl artirmada ve
sirdirmede etkili olduguna dair sonuglar elde etmistir. Davranis bozuklugu olan ¢ 6grencinin kesirlerde
toplama ve gikarma islemlerinde dogruluk oranini artirmak amaciyla yapilan bir baska arastirmada ise,
KKK 6grencilerin dogru tepki oranini artirmada etkili bulunmustur (Poff ve digerleri 2012). Kitchens
(2012) (68renme glcliigl gosteren 15 6grenci ile bolme islemlerinde gruba uygulanarak) ve Carr (2016)
(U¢ 6grenci ile carpma islemlerinde birebir uygulanarak) KKK’nin etkisini arastirmislar ve her iki
arastirmanin sonucunda da 6grencilerin dogruluk ve akicilik oranini artirmada KKK’nin etkili oldugu
sonucuna ulasmislardir. Alptekin, Vural ve Aksoy (2016) tarafindan yapilan bir baska arastirmada ise KKK,
matematik basarisi disiik bir 6grenciye toplama islemlerinde akicilik kazandirmak amaciyla uygulanmis
ve 6grencinin akicilik diizeyinde blyilik oranda artis meydana gelmistir. Arastirmalarda gorildigu gibi
KKK, normal gelisim gosteren, matematik basarisi diisiik, davranis bozuklugu, 6grenme gigligl ve
gorme vyetersizligi gibi farkli 6zellikteki 6grencilere, birebir ya da gruba, 6gretmenler ve ebeveynler
tarafindan hem 6zel egitimde hem de genel egitimde uygulanan bir tekniktir.

Alanyazinda KKK’'nin farkh sekillerde uygulandigi karsilastirmali arastirmalara da rastlamak
miimkindir. Bu arastirmalarin sonucunda, 6grencilerin temel matematik becerilerinde akicilik oranlarini
artirmada farkh uygulamalarin en az klasik KKK kadar etkili oldugu gézlenmistir (Becker, McLaughlin,
Weber ve Gower, 2009; Benson, 2013; Codding, Eckert, Fanning, Shiyko ve Solomon, 2007; Grafman ve
Cates, 2010; Johnson, 2014; Lee, 2014; Morton ve Gadke, 2018; Skinner ve digerleri 1991; Skinner ve
digerleri 1992; Skinner, Belfiore, Mace, Williams-Wilson ve Johns, 1997). Ornegin, Skinner ve digerleri
(1991) ve Skinner, Belfiore ve digerleri (1997) tarafindan yapilan iki farkh arastirmada davranis
bozuklugu tanisi almis Ogrencilerde yanitlarin sézlii ve vyazili olarak verildigi KKK uygulamalari
karsilastirilmistir. Her iki arastirmada S6zlU-KKK'nin Yazili-KKK’ya gére daha etkili oldugu belirlenmistir.
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Grafman ve Cates (2010) ise KKK ile Uyarlanmis-KKK’y1 karsilastirmis ve KKK’nin akicilik kazandirmada
biraz daha etkili oldugu sonucuna ulagsmiglardir.

KKK’nin akiciligr gelistirmede kullanilan farkli tekniklerle karsilastirildigi arastirmalarda incelenmistir.
Bu inceleme sonucunda KKK diger tekniklere gore kiminde daha verimli (Mong ve Mong, 2010) kiminde
kiguk farkhliklarla daha az etkili (Codding, Shiyko vd. 2007; Cressey ve Ecbizki, 2008; Mong ve Mong,
2012; Poncy, Skinner ve Jaspers, 2007; Poncy, Skinner ve McCallum, 2012; Rahschulte, 2014; Smith,
2017;) kimisinde de benzer etkiye (Stone, MclLaughlin ve Weber, 2002, Saygil, 2016; Uysal, 2017) sahip
oldugu gorialmustir. Dolayisiyla KKK’'nin tim arastirmalarda temel islemlerde akiciligl gelistirmede ve
dogruluk oranini artirmada etkili bir uygulama oldugu dusiintilmektedir.

KKK, uzun yillardan beri temel islemlerde hem dogrulugu hem de akiciligi gelistirmek amaciyla genel
egitimde ve 0Ozel egitimde siklikla kullanilan, pekistirme, donit, uygulama sekli, tekrar alistirmalari,
islemleri yanitlama bicimleri agisindan farkli sekillerde uygulanabilen bir tekniktir. Ayni zamanda ¢ok
sayida deneysel arastirma ile etkililigi de kanitlanmistir. Farkli 6grencilerde ayni uygulamalarin etkilerinin
tekrar tekrar arastirilmasi, elde edilen sonuglarin sirdurilebilirligi agisindan énemlidir. Bu arastirmada
da matematik basarisi disik bir 6grencinin temel carpma islemlerinde akiciligini artirmada KKK
tekniginin etkilerinin tekrar arastirilmasi ile elde edilen sonuglarla alana bir katki sunulabilir. Ayrica bir
O0gretmenin temel islem becerilerinde bir 6grenciye hiz kazandirmada ¢ok zorlandigini belirterek
arastirmacidan yardim istemesi ile ortaya gikan bir gereksinim gergevesinde bu arastirma desenlenmistir.
Boyle bir gereksinimden yola ¢ikilarak elde edilen arastirma sonuglarinin hem bilimsel hem de sosyal
acidan onemli bulgulara isaret edecegi disliniilmektedir. Bu nedenle arastirmanin amaci, (1) KKK ile
yapilan 6gretim uygulamalarinin matematik basarisi dislk bir 6grencinin temel carpma islemlerinde
akicilik diizeyini artirmaya olan etkisini, (2) 6grencinin ulasmis oldugu akicilhk dizeyini aradan belli bir
siire gegtikten sonra da surdlrip surdirmedigini ve (3) arastirmada elde edilen sonuglarin sosyal agidan
onemini belirlemektir.

Yoéntem
Arastirma Modeli

Arastirmada tek denekli deneysel desenlerden beceriler (setler) arasi ¢oklu yoklama modeli
kullaniimistir. Bu modelde uygulamanin etkili olup olmadigi ayni kiside tg¢ farkh davranis ayni uygulama
ile test edilerek belirlenir (Tekin-iftar, 2012). Arastirmada badimli dedisken, 6grencinin temel ¢arpma
islemlerindeki akicilik diizeyidir. Temel ¢carpma, tek basamakli sayilarla tek basamakli sayilarin garpimini
(5x6 gibi) icerir (Baykul, 2006; Stein ve digerleri, 2006; Yikmis Ve Kot, 2017). Arastirmanin bagimsiz
degiskeni ise, KKK ile yapilan 6gretim uygulamalaridir. Arastirmada beceriler arasi ¢oklu yoklama
deseninin geregi olarak ilk 6énce birbirinden bagimsiz fakat ayni zorluk diizeyinde 12 temel ¢arpma
isleminden olusan (i¢ set hazirlanmistir. Sonra, birinci sette baslama diizeyi verileri toplanirken, ikinci ve
Uguncu setlerde yoklama verileri toplanmistir. Hemen ardindan birinci sette 6gretim oturumlarina
baslanmistir. Birinci sette 6gretim oturumlari devam ederken, ikinci ve ti¢linci setlerde yoklama verileri
toplanmaya devam edilmistir. Birinci sette kararli veri elde edilene kadar (l¢ kez Ust Uste olgit
karsilanana kadar) 6gretim oturumlarina devam edilmis ve sonra ikinci set i¢in baslama duzeyi, li¢lnci
set icin yoklama verisi toplanmistir. Sonra ikinci sette 6gretim oturumlari devam ederken (glinclu sette
yoklama verileri toplanmistir. Daha sonra ikinci sette kararli veri elde edilene kadar (li¢ kez Ust Uste olgit
karsilanana kadar) 6gretim oturumlarina devam edilmistir. Son olarak Uglinci sette baslama dizeyi
verileri toplanmis ve kararl veri elde edilene kadar (g kez st Uste olglut karsilanana kadar) 6gretim
oturumlarina devam edilmistir

Katiimci ve Ozellikleri

Arastirmada katilimciya ait bilgiler kod isim (Esra) kullanilarak agiklanmistir. Esra, 9 yasinda, genel
egitim ikinci sinifa (ikinci donemin son iki ayinda) devam eden bir kiz 6grencidir. Ayni zamanda bir devlet
tniversitesinde gelisimsel yetersizligi olan 6grenciler icin 6zel egitim hizmeti veren bir arastirma
merkezinde haftada dort saat bireysel 6zel egitim hizmeti almaktadir. Merkezdeki 6gretmeniyle
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(uygulamaci) yapilan gériismeler sonucunda, 6grencinin matematik ve okuma-yazmada geri oldugu ve
matematik 6grenmede guigliik ¢ektigi belirlenmistir. Hatta 6grenci 6grenme gligligi stiphesiyle rehberlik
arastirma merkezine yoénlendirilmis ve degerlendirilmesi istenmistir. Ancak aile bunu kati bir sekilde
reddettiginden bir sonug¢ alinamamistir. Daha sonra merkezde, uygulamaci tarafindan Ogrenciye,
dogrudan gozleme dayali temel matematik becerilerinin degerlendirildigi arastirmaci tarafindan
gelistirilen bir kontrol listesi uygulanmistir. Kontrol listesi, sayma, dort islem, basamak degeri ve sozli
problem ¢6zme becerilerini iceren toplam 40 bildirimden olusan bir 6lgme aracidir. Bildirimler kolaydan
zora dogru bir sira izlemektedir. Kontrol listesinde her temel islem 10 soru ile degerlendirilmektedir.
Uygulanan kontrol listesinin sonuglarina gore 6grenci 1’den 100’e kadar saymakta, tim sayma
seanslarinda (6zellikle 5’ten sonrakilerde bazen hata yapmakla birlikte) atlayarak (2’serli, 3’erli...) ezbere
saymakta, temel islemlerde toplama ve g¢ikarma iglemlerini %100 dogruluk orani ile garpma islemlerini
ise %90 dogruluk orani ile sergilemektedir. Eldeli toplama ve onluk bozarak cikarma islemlerini
yapmaktadir. Temel bélme becerisine sahip degildir. Temel carpma islemlerini elleri masanin altinda
parmaklarini kullanarak yapmaktadir. Sosyal karsilastirma icin toplanan verilere dayal olarak Esra’nin
hizi akranlarinin seviyesinin olduk¢a (1 dakikada 3 en fazla ¢arpma islemi) altindadir. Snell ve Brown
(2014), bir beceriyi % 80 dogruluk o6lgutlini karsilayan 6grencilerle akicilik oturumlarina gegilebilecegini
belirtmektedir. Esra, akicilik oturumlari igin gerekli 6nkosula (¢arpma islemlerini %90 dogruluk oraninda
yapar) sahiptir.

Uygulamaci

Uygulamaci, gelisimsel yetersizligi olan 6grenciler igin 6zel egitim hizmeti veren devlet Universitesine
bagh bir arastirma merkezinde zihin engelliler sinif 6gretmeni olarak gérev yapan bir 6gretmendir. Ayni
zamanda yiiksek lisans 6grencisi olan dgretmen alti yillik bir deneyime sahiptir. Ogretmene arastirmaci
tarafindan veri toplama siirecleri ve KKK 6gretim oturumlari video kamera kayitlarindan izletilmistir.
Gerektiginde kayit durdurularak 6gretmene ek agiklamalar yapiimis ve 6gretmenin sordugu sorular
yanitlanmistir. Hemen arkasindan 6gretmene veri toplama siregleri ve KKK 6gretim oturumlarinin nasil
yapilacagini goésteren bir yazili metin verilmistir. Daha sonra 6gretmenden, farkli bir 6grenciyle 6n
uygulama (veri toplama ve KKK 6gretimi) yapmasi istenmis ve video kayitlari alinmistir. Sonra 6gretmen
ve arastirmaci tarafindan bu kayittaki gorintiler es zamanli olarak izlenmis ve arastirma icin gelistirilmis
olan gozlemciler arasi glvenirlik ve uygulama givenirligi formlari uygulanarak guvenirlik verileri
toplanmistir. Bu verilere gore 6gretmen veri toplamada ve KKK basamaklarini uygulamada %100
giivenilir bulunmustur. Ogretmene arastirmaci tarafindan veri toplama ve uygulama siirecini hangi
sirayla yapacagini gésteren bir deneysel calisma plani verilmistir. Ogretmen, bu plan dogrultusunda
uygulamaci olarak ¢alismayi ylratmuastir. Uygulamaci ayni zamanda 6grencinin arastirma merkezindeki
sinif 6gretmenidir.

Ortam

Arastirmanin tiim oturumlari, yaklasik 8 metrekarelik bir sinifta gerceklestirilmistir. Ogrencinin
dikkatini cekecek tiim esya, nesne ve oyuncaklar ortamdan kaldirilmistir. Ortamda bir masa ve
uygulamaci ile 6grencinin yan yana oturacag iki sandalye bulunmaktadir. Veri toplama oturumlarinda
uygulamacinin onlinde kayit cizelgesi, suredlger ve kalem; 6grencinin 6ninde ise ¢alisma yapragi ve
kalem bulunmaktadir. KKK ile yapilan 6gretim oturumlarinda ise 6grencinin 6niinde ¢alisma yapragi ve
kalem bulunmaktadir. Ayni zamanda ortamda (glvenirlik verisi toplamak amaciyla) uygulamaci ile
dgrenciyi tam aclyla gérecek sekilde video-kamera ¢ekimi yapan bir kisi vardir. Ogrencinin devam ettigi
merkezde dgrencilerin bagimsizliga ulastigl her amac icin video cekimleri yapilmaktadir. Ogrenci video
kamera ve c¢ekim yapan kisiye asina oldugundan c¢alisma sirasinda herhangi bir problem davranis
cikmamistir.

Materyaller

Arastirmada veri toplama ve uygulama oturumlarinda kullaniimak {izere birbirinden bagimsiz, zorluk
diizeyi ayni 12 temel garpma isleminden olusan (g set (Tablo 1’e bakiniz) olusturulmustur. Her bir set
icin calisma yapraklari (Tablo 2’ye bakiniz) hazirlanmistir. Calisma yapraklari, yaniti olan islemler, yaniti
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olan islemlere 6grenci baktiktan sonra kapatabilmesi icin kapak ve yaniti olmayan islemler olmak tzere
¢ bélimden olugmaktadir. Calisma yapragi disinda arastirmada kalem, stredlger ve veri toplama formu
kullanilmigtir.

Tablo 1.
Temel Carpma islemlerindeki Setler
Set1 Set 2 Set 3
4x6= 5x5= 6x7=
8x7= 7x6= 7x4=
3x9= Ix4= 8x3=
5x7= 6x3= 9x5=
6x5= 8x4= 4x6=
7x2= 7x8= 7x9=
6x3= 5x9= 4x4=
9x8= 2x9= Ix2=
7x5= 8x6= 5x3=
8x2= 7x3= 8x8=
9x9= 4x5= 7x7=
5x8= 6x6= 5x6=
Tablo 2.
Calisma Yapragi
4x6=24 4x6=
8x7="56 8x7=
3x9=27 3x9=
5x7=35 5x7=
] 6x5=30 6x5=
Islem ve yaniti okunduktan 7x2=14 7x2=
sonra kapatilacak béliim 6x3=18 6x3=
9x8=72 9x8=
7x5= 35 7x5=
8x2=16 8x2=
9x9= 81 9x9=
5x8= 40 5x8=

Akicilik Olgiitiiniin Belirlenmesi

Akicilik Olgutlu belirlemek amaciyla sosyal karsilastirma verilerinden yararlanilmistir. Bu veriler
6grencinin devam ettigi genel egitim sinifinda okuyan 27 6grencinin 1 dakikada yaptigl dogru islem
sayisina bakilarak toplanmistir. Daha sonra elde edilen sonuglarin ortalamasi hesaplanmistir. Ogrenciler
1 dakikada ortalama 10 islem yapmaktadir. Bu dogrultuda 6grencinin ulasmasi hedeflenen akicilik
o6l¢litli, 10 dogru carpma islemi olarak belirlenmistir.

Verilerin Toplanmasi ve Analizi
Arastirmada etkililik, streklilik, giivenirlik ve sosyal gegerlik verileri toplanmis ve analiz edilmistir.
Etkililik ve Sureklilik Verilerinin Toplanmasi ve Analizi

Arastirmada, KKK tekniginin temel ¢arpma islemlerinde akicilik kazandirmaya ve sirdiirmeye olan
etkilerini belirlemek amaciyla her bir set icin ayri ayri baslama diizeyi, yoklama, uygulama ve sireklilik
verileri toplanmistir. Bu veriler, 6grencinin 1 dakikada dogru yaptigi islem sayisina bakilarak elde
edilmistir. Elde edilen sonuglar ise akicilik veri kayit formuna kayit edilmistir. Bu formun sag (st
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kosesinde 6grencinin adi-soyadi; sol Ust kdsesinde ise set adi yer almaktadir. Ayni zamanda formda
oturum adi, tarih ve saat ve dakikada yapilan dogru yanit sayillarinin kayit edilecegi sutunlar
bulunmaktadir. Uygulamaci, veri toplama oturumlarinda ortami diizenledikten sonra 6grenciyle yan
yana oturmustur. Uygulamaci, veri kayit formunda yer alan ilgili situna oturum, saat ve tarih bilgilerini
not etmis ve uygulamaya baslamistir. Uygulamaci 6grenciye ¢alismada ne yapacagini agiklayarak (benim
basla komutumla, bu kagittaki islemleri ¢6zmeye baslayacaksin ancak ben siire tutacagim. Bu siirenin
sonunda durmani isteyecegim. Dur dedigimde hemen kalemini birakacaksin. Yapamadigin islemleri bos
birakabilirsin. slemler bittiginde hala dur demediysem bos biraktiklarina tekrar bakabilirsin. Hazirrrr
basla) uygulamaya giris yapmistir. Uygulamaci daha sonra basla komutuyla birlikte stiredlgeri ¢alistirmis
ve 1 dakika tamamlaninca égrenciye “dur” demistir. Ogrencinin 1 dakika icinde dogru yanitladigi carpma
islemlerini sayarak veri kayit formunda ilgili situna kayit etmistir.

Bu arastirmada, etkililik ve sureklilik verileri grafiksel olarak analiz edilmis ve grafik niteliksel olarak
yorumlanmistir. Grafik, yatay eksende KKK ile yapilan 6gretim oturumlarinin sayisini; dikey eksende ise
6grencinin temel carpma islemlerinde 1 dakikada yaptigi dogru islem sayisini ifade etmektedir.

Guvenirlik Verilerinin Toplanmasi ve Analizi

Arastirmada, bagimh degisken icin gozlemciler arasi giivenirlik, bagimsiz degisken icin uygulama
glvenirligi verileri toplanmistir. Bu amagla arastirmanin veri toplama ve uygulama oturumlarinin tamami
video-kamera ile kayit edilmistir. Bu kayitlar bir devlet Giniversitesinde gérev yapan ve doktora egitimine
devam eden iki bagimsiz gbzlemci tarafindan izlenerek guivenirlik verileri elde edilmistir.

Gaézlemciler Arasi Giivenirlik Verilerinin Toplanmasi ve Analizi

Gozlemciler arasi glvenirlik, birbirinden bagimsiz iki gézlemcinin es zamanli olarak hedef beceriyi
tekrar degerlendirmeleri ve degerlendirme sonuglarinin karsilastiriimasi ile elde edilir (Erbas, 2012).
Arastirmada uygulamacinin gergeklestirdigi veri toplama oturumlarinin gorintileri, iki gézlemci
tarafindan es zamanh ve birbirinden bagimsiz olarak izlenmis ve 6grencinin dakikada yaptigi islem
sayisina yonelik tekrar veri toplanmistir. Gézlemciler arasi glivenirlik verileri, baglama diizeyi, yoklama,
uygulama ve siireklilik oturumlarinin %20’sinde her bir set igin ayri ayri toplanmistir. Gozlemcilerin kayit
tutmasi icin akicilik veri kayit formu, amag¢ ve uygulama yonergesi degistirilerek gozlemciler arasi
glvenirlik formuna doéntsturialmustir.

Gozlemciler arasi glivenirlik verileri, uygulamaci ve bagimsiz iki gézlemcinin bagimli degiskene yonelik
topladigi veriler birbiriyle karsilastirilarak analiz edilmistir. Bu veriler analiz edilirken, gériis birligi /
(goris birligi + goris ayriligr) X 100 formala kullanilmistir (Erbas, 2012). Tablo 3’te goruldiugu gibi
uygulamaci, tim oturumlarda her sette %100 glvenilir veri toplamistir.

Tablo 3.
Goézlemciler Arasi Glivenirlik Bulgulari
Baslama Diizeyi Yoklama Uygulama Sureklilik
Setl %100 %100 %100 %100
Set 2 %100 %100 %100 %100
Set 3 %100 %100 %100 %100

Uygulama Giivenirligi Verilerinin Toplanmasi ve Analizi

Arastirmada, uygulamacinin KKK’nin uygulama basamaklarini dogru uygulayip uygulamadigini
belirlemek amaciyla arastirmaci tarafindan uygulama gilivenirligi formu gelistirilmistir. Bu form alti
bolimden olusmaktadir. Her bolimin altinda ise gozlenecek farkli sayida davranislar vardir. Her
davranisin karsisinda ise, gdzlemcilerin uygulamacinin yerine getirdigi davranislari gbzlemledikten sonra
kayit edecekleri “evet” ve “hayir” stitunlari bulunmaktadir. Uygulama giivenirligi verileri, gerceklestirilen
KKK oturumlarinin %20’sinde her bir set igin ayri ayri toplanmistir.
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Arastirmada uygulama guvenirligi verileri, gézlenen uygulamaci davranislari / planlanan uygulamaci
davranislari X 100 formilu (Erbas, 2012) kullanilarak analiz edilmistir. Tablo 4’te goruldigu gibi
uygulamaci, KKK’yr uygulamada birinci sette %99,6, ikinci ve Uglincl setlerde %100 oraninda glivenilir
bulunmustur.

Tablo 4.
Uygulama Giivenirligi Bulgulari

Set 1 Set 2 Set 3
Arac-geregleri hazirlama %100 %100 %100
Ortami dlizenleme %100 %100 %100
Calismaya giris %98 %100 %100
Dikkat isareti %100 %100 %100
KKK Uygulama %100 %100 %100
Calismayi sonlandirma %100 %100 %100

Sosyal Gegerlik Verilerinin Toplanmasi ve Analizi

Arastirmanin sosyal acidan énemini belirlemek amaciyla sosyal gegerlik verileri toplanmistir. Veriler,
uygulamaci (6gretmen) ve 6grenci gorisleri alinarak ve sosyal karsilastirma verisi toplanarak elde
edilmistir.

Ogrenci ve Uygulamacinin Sosyal Gegerlik Verilerinin Toplanmasi ve Analizi

Ogrencinin gorislerini belirmek amaciyla arastirmaci tarafindan 6grenci sosyal gegerlik formu
gelistirilmistir. Formun amaci, KKK tekniginin gugli ve zayif yonlerini ve 6grenci lizerindeki etkilerini
belirlemektir. Form, alti kapal, iki agik uglu olmak lzere toplam sekiz sorudan olusmaktadir. Sirecin
tamamlanmasinin hemen arkasindan uygulamaci 6grenciye sorulari okuyarak kendisi uygulamistir. Daha
sonra elde edilen veriler betimsel olarak analiz edilmistir.

Uygulamacinin gorislerini belirlemek amaciyla arastirmaci tarafindan uygulamaci sosyal gegerlik
formu gelistirilmistir. Formun amaci, KKK tekniginin giigli ve zayif yonlerini, uygulanabilirligini ve 6grenci
Uzerindeki etkilerini belirlemektir. Form, sekiz kapali, iki agik uglu soru olmak tzere toplam 10 sorudan
olusmaktadir. Form, slire¢ tamamlandiktan hemen sonra uygulamaciya verilmis ve sorulari yanitlamasi
istenmistir. Daha sonra elde edilen veriler betimsel olarak analiz edilmistir.

Sosyal Karsilastirma Verilerinin Toplanmasi ve Analizi

Arastirmada, 6grencinin KKK 6gretim oturumlari sonunda ¢arpma islemlerinde ulagsmis oldugu akicilik
diizeyinin, ayni sinifa devam eden akranlarinin seviyesine ulasip ulasmadigini belirlemek amaciyla sosyal
karsilastirma verisi toplanmistir. Arastirma igin hazirlanmis olan setlerde yer alan islemlerin yerleri
degistirilerek toplam 36 sorudan olusan bir ¢alisma yapragi hazirlanmistir. Daha sonra galisma yapragi
O0grencinin devam ettigi genel egitim sinifindaki arkadaslarina uygulanarak akranlarin 1 dakikada kag
dogru carpma islemi yaptiklari belirlenmistir. Uygulama, 6grencinin okulunda arastirmaci tarafindan
gruba ayni anda uygulanarak gerceklestirilmistir. Ayni ¢calisma yapragi Esra’ya deney siirecinden 6nce ve
sonra iki kez uygulanarak akicilik diizeyi belirlenmistir. Daha sonra grubun dakikada yaptigi dogru islem
sayilarinin ortalamasi hesaplanarak 6l¢it belirlenmistir. Bu 6lglit uygulamadan dnce ve sonra elde edilen
ogrenci performansi (akicilik diizeyi) ile karsilastirilarak veriler situn grafikle analiz edilmistir.

Deney Siireci

Arastirmada deney sireci, sireklilik oturumlar hari¢ 18 is gliniinde tamamlanmistir. Her sette
baslama diizeyi, yoklama, uygulama ve sireklilik oturumlarina yer verilmistir.

Baslama Diizeyi Oturumlari

KKK 6gretim oturumlarindan hemen 6nce her set icin Ust lste (i¢ oturum baslama dlzeyi verisi
toplanmistir. Oturumlarda 6grencinin 1 dakikada yaptigl dogru islem sayisina bakilmistir.
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Yoklama Oturumlari

KKK ile yapilan 6gretim oturumlarinin 6grencinin akicilik diizeyine olan etkisini belirlemek amaciyla
yoklama verileri toplanmistir. Bir sette bir yandan baslama diizeyi verisi toplanirken ve uygulama
oturumlari devam ederken, diger setlerde de yoklama verileri toplanmistir. Oturumlarda 6grencinin 1
dakikada yaptigi dogru islem sayisina bakilmistir. ikinci sette 3, {iclincii sette 6 oturum yoklama verisi
toplanmustir.

Uygulama Oturumlari

Her sette baslama diizeyi verilerinin toplanmasinin ardindan uygulama oturumlari baslamistir. Her
sette oturumlar, 6grenci akicilik Olglitiine ulagincaya kadar devam etmistir. Daha sonra Ust Uste Ug
oturum kararh veri elde edilince 6gretim oturumlarina son verilmistir. Uygulama oturumlari birinci sette
9, ikinci ve lglncl setlerde 10 oturum sirmustir. Oturum siireleri, ilk oturumlarda 7-8 dakikada
tamamlanirken, 6grenci KKK’yr uygulamada ustalastikca ve hata orani azaldik¢a bu slire ortalama 4
dakikaya kadar diismustir. Bir giinde iki 6gretim oturumu yapilmistir. Ogretim oturumlarinin arasinda 45
dakika ara verilmistir. Her 6gretim oturumunun tamamlanmasindan 5 dakika sonra ise 6grencinin 1
dakikada yaptig1 dogru islem sayisi belirlenerek uygulama oturumlari icin veri toplanmistir.

KKK 6gretimleri baslamadan ©nce uygulamaci, 68renciye ¢alisma yapraklarini kullanarak KKK’y
uygulamayi ogretmistir. Uygulamaci ortam ve materyalleri hazirladiktan sonra Ogrenciyle yan yana
oturmustur. Ogrenciye galisma yapragini nasil kullanacagini anlatmis ve arastirmada kullanilan setlerden
farkli bir set ile deneme oturumu gerceklestirmistir. Deneme oturumunda uygulamaci, (1) 6grenciye “flk
islemi oku ve yaniti séyle” diyerek, 6grenciden kapali bolimi agmasini ve islemi okumasini istemistir. Bu
dgrencinin dogru yaniti gdrmesini saglamistir. Sonra (2) “islemi kapat” diyerek 6grencinin calisma
yapragini tekrar kapatmasini istemistir. Sonra (3) “Bak burada ayni islem var. Simdi bu islemi yanitla”
diyerek islemi yapmasini istemistir. Daha sonra (4) “Simdi kapali béliimi a¢ ”diyerek kapal bolimu
agmasinli istemis ve (5) “Simdi kendi yanitinla, yazili olan yaniti karsilastir” diyerek kendi yaniti ile diger
yaniti karsilastirmasini istemistir. Ogrenci dogru yanit Urettiyse, yanitin dogru mu? Bak, dogruysa sonraki
isleme gecebilirsin”; yanhs yanit Urettiyse, yanlis yanitin (lzerini ¢iz ve dogrusunu yazarak bir sonraki
isleme ge¢” seklinde doénutler vererek sette yer alan tim islemlerde benzer siire¢ tekrar edilmistir.
Uygulamaci, tim asamalarda 6grenciye “evet islemi okudun, harikasin islemi kapattin, actin” vb. gibi
onaylayici dondtler vererek pekistirmistir. Daha sonra gercek uygulama oturumlarina gegilmistir.
Uygulama oturumlarinda uygulamaci, 6grenciye yapmasi gerekenleri kisaca hatirlatarak calismaya giris
yapmistir. Sonra “Hazir gériiniiyorsun hadi baslayalim” diyerek dikkat isareti vermistir. Daha sonra
sirasiyla izleyen basamaklari tablo 5’te gériildiigii sekliyle gergeklestirmistir. ilk oturumlarda uygulamaci
siirecin uygulanmasi icin daha gok ipucu verirken, daha sonra “bak, kapat, karsilastir, harikasin digerine
gec¢” gibi kisa komutlarla 6gretim oturumlarini tamamlamistir.

Tablo 5.

KKK Uygulama Oturumu

Uygulamaci Davraniglari Ogrenci Davranislan
1. “llk islemi ve yanitini oku "der. 1. Islemi ve yanitini okur.
2. “Simdi o béliimi kapat” der. 2. Kapatir.

3. “Evet harikasin. Simdi yazili olan ayni islemin yanitini 3. Yaniti yazar.
karsisina yaz” der.

4. “Cok glizel, kapal béliimii a¢ ve yanita bak” der. 4. Kapali béliimii agar ve yanita bakar.
5a. (Yanit dogruysa) 5a.“Evet dogru” der.

“Senin verdigin yanit dogru mu?” der.

6a. “O zaman bir sonraki isleme ge¢” der. 6a. Bir sonraki islemi okur.

5b. (Yanit yanlissa) Sb. “Yanlis” der.

“Senin verdigin yanit dogru mu?” der.

6b. “O zaman iizerini kalemle ¢iz ve dogru yaniti yaz” 6b. Yanhs yanitin lzerini ¢izer ve dogru yaniti hemen

der. yanina yazar.

7. “Harikasin, simdi siradaki isleme ge¢” der. 7. Bir sonraki isleme geger ve tiim islemleri benzer
sekilde tamamlar.
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Siireklilik Oturumlan

Ogrencinin ulasmis oldugu akicilik diizeyini aradan belli bir siire gegtikten sonra da siirdiiriip
surdiirmedigini belirlemek amaciyla, her bir set igin yapilan KKK 6gretim oturumlari sona erdikten 7, 15
ve 30 glin sonra stireklilik oturumlari yapilmistir. Oturumlarda 6grencinin 1 dakikada yaptigi dogru islem
sayisina bakilmistir.

Sonuglar

Arastirmanin amaci kapsaminda etkililik, stireklilik ve sosyal gegerlige yonelik olarak elde edilen
sonuglar sirasiyla agiklanmistir.

Sekil 1’de goruldigu gibi Esra, birinci sette toplanan baglama duzeyi verilerinde dakikada en az 1, en
fazla 2 temel garpma islemini dogru yanitlamistir. Esra ilk sette, yedinci oturumda akicilik dlgitiine
ulagmis ve Ust Uste ¢ oturum kararl performans sergilemistir. Birinci sette baslama dizeyi verileri
toplanirken ve 0Ogretim uygulamalari devam ederken, ikinci ve lgilinci setlerde toplanan yoklama
verilerinde Esra, ikinci sette en az 2, en fazla 3, Uglnci sette ise, en az 1, en fazla 3 ¢arpma islemine
dogru yanit vermistir. Esra’nin akicilik diizeyi, birinci sette KKK 6gretim oturumlariyla birlikte (baslama
diizeyindeki verilerden uzaklasarak) artarken, ikinci ve tglincl setlerde alinan baslangi¢c yoklamalari ile
son yoklamalarda ayni diizeyde kalmistir.
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Sekil 1. Esra'min tim setlerde baslama dlzeyi, uygulama ve sureklilik oturumlannda temel bdlme
islemlerindeki alocilik dizeyi

Esra, ikinci sette toplanan baslama diizeyi verilerinde tim oturumlarda dakikada 2 temel ¢arpma
islemini dogru yanitlamistir. Esra ikinci sette, sekizinci oturumda akicilik dlglitiine ulasmis ve (st Uste (¢
oturum kararli performans sergilemistir. ikinci sette baslama diizeyi verileri toplanirken ve dgretim
uygulamalari devam ederken, liglinci sette yoklama verileri toplanmistir. Yoklama oturumlarinda Esra,
liciincU sette en az 1, en fazla 3 ¢arpma islemine dogru yanit vermistir. Esra’nin akicihk diizeyi, ikinci
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sette KKK 6gretim oturumlariyla birlikte (baslama diizeyindeki verilerden uzaklasarak) artarken, tglnci
sette alinan baslangi¢c yoklamalari ile son yoklamalarda ayni dizeyde kalmistir. Esra lglncl sette
toplanan baslama duzeyi verilerinde tim oturumlarda dakikada 1 temel g¢arpma islemini dogru
yanitlamistir. Esra, Uglincl sette sekizinci oturumda akicilhk 6lgutiine ulagsmig ve Ust Uste ¢ oturum
kararli performans sergilemistir. Bu nedenle tiim setlerde KKK 6gretim oturumlarinda elde edilen
verilerden olusan egriler, baslama duzeyindeki egrilerden giderek uzaklasmistir. Ayni zamanda bir sette
uygulamalar devam ederken, diger setlerde yapilan yoklamalardaki egriler ayni dizeyde kaldigindan,
o6grencide meydan gelen degisimin KKK uygulamalarindan kaynaklandigi disliniiimektedir. Sonug olarak
KKK teknigi ile yapilan 6gretimler, tim setlerde 6grencinin temel carpma islemlerindeki akicilik diizeyini
artirmada etkilidir.

Sekil 1'de goriildigi gibi Esra’nin ulagmig oldugu akicilik diizeyini aradan belli bir siire gegtikten sonra
da strdirip sirdirmedigini belirlemek amaciyla uygulama evresi tamamlandiktan 7, 15 ve 30 giin sonra
sureklilik verileri toplanmistir. Birinci sette Esra, 7. giinde dakikada 10, 15. giinde 10 ve 30. giinde 9
temel carpma islemini dogru yanitlamistir. ikinci sette 7. giinde dakikada 10, 15. giinde 11 ve 30. giinde
9 temel garpma islemini dogru yanitlamistir. Ugiincii sette ise 7. giinde dakikada 11, 15. giinde 10 ve 30.
ginde 8 temel ¢arpma islemini dogru yanitlamistir. Esra tim setlerde ¢arpma islemlerinde ulagmis
oldugu akicilik diizeyini 7 ve 15. giinlerde sirdirmekle birlikte 30. giinde akicilik diizeyinde azalma
meydana gelmistir. Ancak azalmaya ragmen Esra’nin ¢arpma islemlerindeki akicilik diizeyi baslama
dizeyinden oldukga yukaridadir. Bu nedenle KKK ile yapilan 6gretimlerin aradan belli bir siire gegtikten
sonrada akicilik dizeyini sirdirmeyi sagladig1 disinilmektedir.

Uygulama sirecinin tamamlanmasindan hemen sonra uygulamaci, KKK'nin etkili ve kullanish bir
yontem olup olmadig, daha sonra baska Ogrencilerde ve becerilerin O6gretiminde kullanip
kullanmayacagi, baskalarina KKK teknigini tavsiye edip etmeyecegi, 6grencinin KKK uygulamalarindan
zevk alip almadigi ve 6grencinin performansinda meydana gelen degisimin bulundugu ortamlarda
o6grenciye sagladig yararlari belirlemeye yonelik sorulan kapal uglu sorulara olumlu yanitlar vermistir.
Uygulamaciya ayni zamanda KKK’nin olumlu ve olumsuz yanlari olup olmadigina yonelik iki agik uglu soru
sorulmustur. Bu sorulara uygulamaci, hizli bir bicimde 6grencinin performansini artirmada KKK tekniginin
cok ise yaradigini, istelik bunun sadece 5 dakika gibi kisa siireleri alan égretimler ile gerceklesmis
olmasinin ¢ok olumlu oldugunu belirtmistir. Ayni zamanda sadece ¢alisma yapraklarinin hazirlanmasini
gerektiren ¢ok kullanish ve siirekli kullanacagi bir yéntem oldugunu ve olumsuz bir yan bulamadigini
belirterek KKK hakkinda olumlu gorusler bildirmistir.

Uygulama sirecinin tamamlanmasindan hemen sonra 0grenci, KKK ile yapilan 6&gretim
uygulamalarinin hosuna gidip gitmedigi, KKK’'y1 uygularken zorlanip zorlanmadigi, performansindaki
degisimin diger okulundaki 6gretmeni ve anne-babasinin hosuna gidip gitmeyecegi, carpma islemlerini
hizll  yapmasinin daha zor matematik becerilerini 6grenmesini kolaylastirip kolaylastirmadigini
belirlemeye yonelik sorulan kapali uglu sorulara olumlu yanitlar vermistir. Slrecin hosuna giden ve
gitmeyen yanlarinin soruldugu acik uclu sorulara ise ¢arpmayi hizli yapmaktan ¢ok mutlu oldugunu
belirten bir yanit vererek olumlu goris bildirmistir.

Sekil 2’de gorilduga gibi Esra’min akicilik dizeyi, akranlarin akicihk dizeyi ortalamalariyla
karsilastirildiginda, Esra KKK ile yapilan Ogretim oturumlarindan 6nce temel ¢arpma islemlerinde
akranlarindan 7 islem daha az performans sergilemistir. KKK ile yapilan 6gretim oturumlarindan sonra
ise akranlarinin ortalamasi ile ayni diizeyde (10 carpma islemi) performans sergileyerek akranlarinin
seviyesine ulagmistir.
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Sekil 2. Esra’nin temel carpma islemlerindeki akicilik diizeyi sosyal karsilastirma bulgulari
Tartisma ve Oneriler

Arastirmanin ilk bulgusu, KKK ile yapilan 6gretim uygulamalarinin matematik basarisi dusik
o6grencinin temel garpma islemlerinde akicilik diizeyini artirmada etkili oldugudur. Bu bulgu, benzer
arastirma bulgulari ile paralellik géstermektedir (Alptekin ve digerleri 2016; Carr, 2016; isitmez, 2006;
Kitchens, 2012; Lee ve Tingstrom, 1994; Poff ve digerleri 2012; ; Poncy ve Skinner, 2011; Skinner ve
digerleri1989; Skinner ve digerleri, 1993; Stading ve digerleri 1996). Bu arastirmanin bulgulari ve yapilan
diger arastirmalarin bulgularindan yola ¢ikarak dort islem becerilerinde dogruluk ve akiciik oranini
artirmada KKK’nin etkili bir yéntem oldugunu soyleyebiliriz.

Bu arastirmada KKK’nin etkili ¢tkmasinin nedeni, bir cok arastirmacinin da belirttigi gibi (Grafman ve
Cates, 2010; Joseph vd., 2012; Lee ve Tingstrom, 1994; Skinner ve digerleri 1989; Skinner ve digerleri
1991; Skinner ve digerleri1993; Skinner ve digerleri 1997; Stocker ve Kubina, 2017) KKK'nin uygun tepkiyi
gozleme imkani sunan, dogru tepki oranini artiran, tepkiye aninda doénit saglayan, ¢cok sayida 6grenme
firsatlari sunan ve 6grencinin kendini degerlendirmesine imkan veren bir teknik olmasidir. Ayrica bircok
arastirmaci akiciligin gelistiriimesinde sik araliklarla yapilan kisa sireli alistirma oturumlarinin ¢ok daha
etkili sonuglar dogurdugunu savunmaktadir (Carnine ve digerleri 1997; Johson ve Layng, 1996;
Kame’enui ve digerleri 2002; Ozyiirek, 2009; Stein ve digerleri 2006; Tekin-iftar ve Kircaali-iftar, 2016;
Wolery ve digerleri 1992). KKK teknigi de kisa sureli sik oturumlarla 6gretim sunmaya imkan sunan bir
uygulamadir ve etkili olmasinin bir baska nedeni olarak disiinlebilir. Ayrica arastirmada sosyal gegerlige
yonelik elde edilmis bulgularda da uygulamaci bu fikri destekleyen bir goriis bildirmistir. Uygulamaci,
KKK tekniginin hizli bir bigimde 6grencinin performansini artirmada ¢ok ise yaradigini, tstelik bunun
sadece 5 dakika gibi kisa sdreleri alan 6gretimler ile gerceklesmis olmasinin ¢ok olumlu oldugunu
belirtmistir. Alanda gorev yapan 6zel gereksinimli 6grencilerle ¢alisma deneyimi olan bir 6gretmenin
boyle bir fikri belirtmesi arastirma sonuglarinin 6nemini artirmistir.

Arastirmada ayni zamanda 6grencinin ¢arpma islemlerinde ulagsmis oldugu akicilik dizeyini 7, 15 ve
30 giin sonrada surdirtp sirdirmedigi arastirilmistir. Arastirmada KKK ile yapilan 6gretimlerin aradan
belli bir stre gectikten sonrada akicilik diizeyini stirdlirmeyi sagladigi sonucuna ulasiimistir. Bu sonug,
KKK ile yapilan birgok arastirma bulgusu ile benzerlik gostermektedir (Lee, 2014; Lee ve Tingstorm, 1994;
Mong ve Mong, 2010; Poncy ve digerleri 2007; Rahschulte, 2014; Saygil, 2016; Skinner ve digerleri 1989;
Skinner ve digerleri 1993; Poncy ve Skinner, 2011). Ancak 30. giinde alinan silirdirme verilerinde
6grencinin dizeyi hala yliksek oranda olmakla birlikte ulasilan akicilik diizeyinde bir azalma meydana
gelmistir. Bu sonug, aradan gecen siire uzadik¢a strdirmenin devam edip etmeyecegiyle ilgili soru
isaretleri uyandirmistir. Ancak Skinner ve digerleri (1993)'nin yaptig arastirmada 6grenciler ulasmis
oldugu performanslarini KKK uygulamalarindan 8 ay sonrada sirdirmdslerdir. Bu arastirma sonucu
sirdirmenin buyik oranda devam edecegine dair bir izlenim olustursa da, 30 glinden daha uzun sire
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sonra da oOgrencilerin akicilik dizeyinin yiksek oranda devam edip etmediginin arastirilmasi gerektigi
dusinilmektedir. Buna ragmen bu arastirma ve diger arastirmalarin bulgularina gére KKK’'nin edinilen
temel matematik becerilerini siirdirmeyi saglamada etkili bir teknik oldugu séylenebilir. KKK’nin ¢ok
sayida alistirma yapmaya firsat sunan bir teknik olmasi nedeniyle bu ve diger arastirmalarda sirdiirmeyi
saglamada etkili sonuglar elde edildigi disliniilmektedir. Bircok uzman da kaliciligi saglamada bol sayida
alistirma yapmanin 6nemine israrla vurgu yapmaktadir (Carnine, 1997; Carnine, ve digerleri, 1997;
Ozyiirek, 2009; Stein ve digerleri 2006; Reys, Lindquist, Lamnbdin ve Smith, 2009). Ayrica matematikte
yeni beceriler daha once 6grenilen becerilerin Gzerine insa edilerek 6grenilir. Bu nedenle edinilen
becerilerin siirdirilmesi matematik disiplin alaninda ¢ok 6nemli bir konudur (Gurganus, 2017,
Hasselbring ve digerleri 1987; Hinton ve digerleri 2014; Mercer ve Miller, 1992; Woodward, 2006). Bu
durumda matematik becerilerinin 6gretimiyle mesgul olan 6gretmenlerin edinilen beceriyi sirdirmeyi
saglayan teknikleri kullanmalari da bir o kadar énemlidir. KKK temel matematik becerilerinin kahcihgini
saglamada etkili ve kullanisli bir yéntem olduguna gore alanda gérev yapan uygulamaci ve 6gretmenlere
kullanmalari igin 6nerilebilir.

Arastirmanin sosyal gecerlige yonelik 6znel degerlendirme bulgulari, arastirmaya katilan 6grenci ve
uygulamacinin KKK teknigi ve elde edilen sonuglarin 6grenci Uzerindeki etkilerine yonelik olumlu
goruslere sahip oldugu yonindedir. Uygulamaci, KKK’'nin etkili ve kullanish bir yéntem oldugunu, daha
sonra baska 6grencilerde kullanacagini, KKK teknigini baskalarina tavsiye edecegini ve 06grencinin
performansini olumlu yoénde degistirdigini belirtmistir. Bu bulgu, baska arastirma bulgulariyla da
benzerlik gostermektedir (Grafman ve Cates, 2010; Johson, 2014; Lee, 2014; Kitchens, 2012; Lee ve
Tingstrom, 1994; Poncy ve Skinner, 2011; Rahschulte, 2014). Ogrenci ise, yapilan gériismelerde KKK
uygulamasindan hoslandigini, KKK’y1 uygularken zorlanmadigini, performansindaki degisimin diger
okulundaki 6gretmeni ve anne-babasini mutlu edecegini, ayni zamanda daha zor matematik becerilerini
0grenmesini kolaylastiracagini ve garpma islemlerini hizli yapmanin onu ¢ok mutlu ettigini belirtmistir.
Bu bulgu, birgok arastirmada elde edilen bulgularla paraleldir (Codding, Shiyko vd., 2007; Grafman ve
Cates, 2010; Johson, 2014; Mong ve Mong, 2010; Poncy ve Skinner, 2011; Rahschulte, 2014; Saygil,
2016; Uysal, 2017). Sosyal gecerlige yonelik elde edilen 6znel degerlendirme bulgulari, arastirmada
KKK’ya yonelik elde edilen diger bulgularin 6nemini daha da artirmaktadir.

Arastirmanin sosyal gecerlige yonelik sosyal karsilastirma bulgulari, 6grencinin carpma islemlerindeki
akicilik dizeyinin akranlarinin seviyesine ulastigini géstermektedir. Arastirmanin sosyal karsilastirma
verileri, KKK’'nin akicihgi gelistirmede basarili bir uygulama oldugunun bir gostergesi olarak diistiniilebilir.
Saygih (2016) ve Uysal (2017)'in yaptigl arastirmalarda da sosyal karsilastirma verileri toplanmis ve
benzer sonuglar elde edilmistir. KKK ile yapilan arastirmalarda sosyal karsilastirma verisi toplanan
arastirma sayisi gorildigi gibi oldukga azdir. Arastirmadan elde edilen verilerin bu acgidan alana katki
saglayacagl dlstntlmektedir. Ayrica diger iki arastirmadan farkh olarak bu arastirmada sosyal
karsilastirma verilerinin, benzer egitim firsatlarinin sunuldugu (6grencinin devam ettigi okuldaki)
akranlardan elde edilmis olmasi, arastirma sonuglarinin dnemini artirmaktadir. Strece katilan kisilerin
goruslerinin belirlenmesi ve akran performanslariyla karsilastirma yapilmasi bir arastirmanin sosyal
gecerligini gliclendiren énemli veri toplama kaynaklaridir. Ayrica arastirma sonuglarinin siirdirilebilirligi
de sosyal gecerlikte énemli bir bilgi kaynagi olarak distiniilmektedir (Vuran ve Sénmez, 2008). Bu
arastirmada 6grencinin ulasmis oldugu performansinin 6gretim sona erdikten sonra siirdiiriiyor olmasi,
arastirma sonuglarinin 6énemini artiran bir baska 6ge olarak degerlendirilebilir.

Arastirmanin bazi sinirhliklari bulunmaktadir. Arastirmadan elde edilen sonuglar tek bir denekle
sinirhdir.  Arastirma sonuglarinin genellenmesi agisindan daha ¢ok sayida katilimci ile benzer
arastirmalarin yapilmasina ihtiya¢ vardir. Ancak arastirmada KKK’'nin etkilerinin g farkli set ile test
edilmesi ve bu setlerdeki yoklama verilerinde arastirmanin basindan sonuna kadar benzer sonuglarin
elde edilmesi arastirmadan elde edilen sonuglari giiglendirmektedir. Arastirmada diger bir sinirllik ise
genelleme verisinin toplanamamasidir. Arastirma planlanirken, 6grenci iki egitim ortamina birden devam
ettigi icin 6grencinin bir ortamda kazandig! bir davranisi diger egitim ortamina genellemesinin 6nemli
oldugu disinllmustir. Bu amagla 6grencinin diger okulundaki 6gretmeninden genellemeye yonelik veri
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toplamasi istenmistir. Ogretmen calismanin basinda isbirligi igine girerek genelleme verisi toplamis,
ancak arastirma tamamlandiktan sonra veli ile yasadigi sikintilari gerekge gostererek genellemeye iliskin
veri toplamayi reddetmistir. Bu durum genelleme sonuglarinin ne oldugunun belirlenmesine ve farkli
bilgilere dayali (¢carpmanin yer degistirme 6zelligine genelleme gibi) genelleme verisinin toplanmasina
engel olmustur. Bu nedenle genelleme verilerinin de toplandigi yeni arastirmalar planlanabilir.

KKK’ ile yapilan arastirmalar incelendiginde, 6zel egitim ve genel egitim ortamlarinda farkh 6zelliklere
sahip (normal gelisim gésteren, matematik basarisi disiik ya da davranis bozuklugu, 6grenme giicliigl ve
gorme yetersizligi gosteren) 6grencilere uygulanmis ve etkili oldugu belirlenmistir (Alptekin ve digerleri
2016; Carr, 2016; isitmez, 2006; Kitchens, 2012; Lee ve Tingstrom, 1994; Poff ve digerleri 2012; Skinner
ve digerleri 1989; Skinner ve digerleri, 1993; Stading ve digerleri 1996). Ayrica uzmanlar 6grenciler
acisindan pek ¢ok yararinin oldugunu, maliyetsiz ve kullanimi kolay bir teknik oldugunu belirtmektedir
(Poff, ve digerleri 2012; Skinner ve digerleri 1992). Ayni zamanda bu arastirmada oldugu gibi bircok
arastirmanin sosyal gecerlik bulgulari, KKK'nin uygulamasi kolay, 6gretmenler tarafindan rahatlikla
kullanilabilecek, 6grenciler tarafindan sevilen bir teknik oldugunu géstermektedir (Codding ve digerleri
2007; Grafman ve Cates, 2010; Johson, 2014; Lee, 2014; Kitchens, 2012; Lee ve Tingstrom, 1994; Mong
ve Mong, 2010; Rahschulte, 2014; Saygih, 2016; Uysal, 2017). Bitiin bu veriler 1s18inda hem genel
egitimde, hem 06zel egitimde farkh ozellikteki ¢ocuklara ¢alisan uzman, uygulamaci ve 6gretmenlere,
ogrencilerde temel matematik becerilerine akicilik gelistirmek icin KKK’y1 kullanmalari tavsiye edilebilir.
Ayni arastirma gruba yonelik olarak desenlenebilir ve benzer arastirma sonuglariyla tartisilarak alana
onemli katkilar sunulabilir. Ayrica genis bir 6rneklem ile ilkokul 6grencilerinin temel islemlerdeki akicilik
dizeylerini belirlemeye yonelik standart olgltlerin belirlendigi bir norm c¢alismasi yapilmasi, ulusal
alanyazindaki 6nemli bir eksikligin giderilmesine yonelik 6nemli bir adim olabilir. Bu olgitler
belirlendiginde, bu tiirdeki arastirmalardan elde edilen sonuglarin anlamhlik diizeyinin daha da artacagi
distintlmektedir.
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