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ABSTRACT The purpose of this paper is to analyze the effect of developed differentiated approach on the
achievements of both gifted and non-gifted students and to evaluate the differentiated approach in terms of
students’ opinions. In this paper, from the mixed method types, “descriptive design” was used. It was concluded
that the developed differentiated approach increased the achievement of the students. Also, the students have the
idea that the activities made in the scope of research developed their mathematical abilities, became entertaining,
instructive and held students responsible about self-learning. Students want to make the activities based on developed
differentiated approach for the other subjects of mathematics and in the other lessons. Thanks to the studies made,
students stated that they learned many new things, their mathematical and social abilities developed and they

reinforced the subjects they learned.

INTRODUCTION

Every child is a value and each child has a
right to improve himself/herself in accordance
with his/her skills. Children and young people
should not be forced to get into certain stereo-
types. Their right to have education in accor-
dance with their talents should not be taken away
from their hands and it should not be forgotten
that all the children whether their intelligence
level is high, medium or low have aright to carry
on a happy and satisfactory life (Tuzunak 2002).
Usiskin (2000) was the first person who referred
to ‘improving students’ skills to more advanced
levels’. The core of being gifted can be improved
in suitable circumstances. However, these kinds
of circumstances should be created (Karp 2011).

Consciously selected stimulants, tools and
equipments, consciously organized teaching
environments and activities which will be pre-
sented to the gifted students will support these
children in a healthy way and enable them to
use their own capacities at the highest level
(MEGEP 2007).

The general objective of an enrichment meth-
od is to increase the quality and level of learning
experiences for all students in any and every
part of curriculum (Renzulli and Reis 2008a). The
basic objective of enrichment is to provide inde-
pendent and effective learning instead of de-
pendent and passive learning (Renzulli and Reis
2008b). Enrichment has a structure which en-

compasses all children regardless their level of
abilities. Not only gifted children but also all the
children take advantage of this application
(MEGEP 2007).

Differentiation can be defined through the
target audience and their needs, interests and
abilities; the content and attainments of the
teaching subject; how the pedagogy will be use
to teach content, attainments and both and
where the teaching will be carried out in order to
apply curriculum effectively (Kaplan 2009). Dif-
ferentiation encompasses teacher’s effort to ad-
dress the different students in the classroom.
Differentiation means making teaching suitable
for fulfilling the individual needs (Tomlinson
2000).

Multiple-intelligences approach is used in
establishing new schools, defining individual
differences, planning and developing curricu-
lum and evaluating educational strategies. It is
widely used in terms of its practicability to vari-
ous students, subject areas and grade levels (Van
Tassel Baska and Brown 2009).

Purdue model is an enrichment model designed
for gifted students and it has three stages.

Stage-1 is used as a basis for teaching basic
thinking skills like fluency;, flexibility, originality,
imagination and asking questions.

Stage 2 is used for teaching more complex
thinking strategies like logical inference, critical
thinking and creative problem solving.

Stage-3 includes independent, individual
learning and project activities for starting early
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development of children intended for creative
production in adulthood (Feldhusen and Kolloff
1986).

The students are grouped in Turkey within
the scope of recognizing individual talents (RIT)
program which is applied in Science and Art
Centres according to their individual skills by
considering the capacities of students with the
observations and feedbacks obtained during
compliance and support training. In order for
students to be able to recognize their own skills,
programs which elicit their creativity based on
academic knowledge and about disciplines for
their individual differences are prepared. Learn-
ing environments are equipped with modern
educational tools and equipments which are
supporting creativity. The programs are student-
centred and interdisciplinary (URL-1). Science
and Art Centres are the places where gifted stu-
dents are educated. These schools aim to devel-
op the talents of gifted students (Tusside 2009).

Project-based teaching approach including
many methods takes students into centre and
enables them to acquire information, solve prob-
lems, connect relations with real life situations
and learn by doing and experience. This learn-
ing approach at the same time provides students
to study in corporation, process—based and in-
terdisciplinary (Atici and Polat 2010).

The purpose of this paper is to evaluate a
differentiation approach which has recently de-
veloped for the mathematical education of gift-
ed middle school students in terms of student
satisfaction by looking at the effects of this
model on the achievements of both gifted and
non-gifted students. In addition to that it is to
determine the effects of the approach on stu-
dents’ achievement by comparing this devel-
oped model with the lessons conducted within
the scope of both Purdue model and Recogniz-
ing Individual Talents Program.

The paper is important in terms of designing
a differentiation approach for gifted students to
use their existing potentials in the most effec-
tive way in mathematics lessons, for providing
them to be able improve their achievement lev-
els also by evaluating in terms of student satis-
faction and analyzing the effects of the devel-
oped approach on both gifted and non-gifted
students and setting the effectiveness of the
approach by searching the position of approach
against the lessons conducted through differ-
entiation way developed as a part of a program
and a model.
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In this paper which was implemented to mid-
dle school gifted and non-gifted students, the
answers of the following sub-questions were
searched by moving from the problem that ‘Is
there an effect of differentiation approach de-
veloped for the mathematical teaching of middle
school gifted students on the achievements of
gifted and non-gifted students?’

Sub-problems in the Dimension of Comparing
Lessons Conducted with the Activities Based
on Developed Differentiation Approach with
Lessons Conducted with the Activities within
the Scope of the Related subjects in National
Education Curriculum and with Activities as
a Part of Differentiation within the Scope of
RIT Program

1. Isthere a significant difference between the
pre-test results (current-enriched-general)
and post-test results (current-enriched-gen-
eral) of the gifted and non-gifted students
in control and experimental groups?

Sub-problems Concerning with the
comparison between the Developed
Differentiation Approach and Purdue
Model

1. Is there a significant difference between
the achievement pre-test results (general)
and achievement post-test results (gener-
al) of the gifted and non-gifted students in
control and experimental groups?

Sub-problems About the Opinions of Students
Participating in the Study on the
Differentiation Approach

1. What are the opinions of students on the
activities carried out within the scope of
this study?

2. What are the opinions of students on us-
ing these activities with other mathematical
subjects?

3. What are the opinions of students on us-
ing these activities with other lessons oth-
er than mathematics?

4. What are the opinions of students on the
benefits of projects presented within the
scope of this research?

5. What are the opinions of students on the
comparison between the lessons that they
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conducted before the study and the lessons
conducted by using activities within the
scope of this study?

6. What are the opinions of students on the
advantages and disadvantages of studies
carried out within the scope of this re-
search?

METHODOLOGY
The Model of the Research

In this paper, pre-test post-test with control
group model was used in accordance with the
quantitative research methods. In addition to that
content analysis was used among qualitative re-
search methods. In this paper, ‘explanatory de-
sign” was used among mixed method kinds as
being both qualitative and quantitative method.

Universe, Sample and Study Group

In this study which was conducted in the
fall semester of 2012-2013 academic years, the
universe within the scope of quantitative re-
search was composed of gifted and non-gifted
5.6 and 7" grade students in the middle schools
in Atasehir, Maltepe and Cekmekoy districts of
Istanbul and the sample was composed of 68
gifted students and 144 non-gifted 5, 61" and 7™
grade students in total who were studying in
two public middle schools and a special school
in Atasehir, Maltepe and Cekmekoy districts of
Istanbul. The study group within the scope of
qualitative study was composed of 104 students
(experimental group students in each practice).
In this study, adequate sampling and purpose-
ful sampling were used as a part of qualitative
sampling and easily accessible sampling among
purposeful sampling was used as a part of quan-
titative sampling. The reason why the research-
ers made researches in private school is the pres-
ence of gifted students. For looking at the effect
of the differentiation approach on both gifted
and nongifted students, the researchers stud-
ied with both gifted and nongifted students. Also
the accessibility to the schools and recognizing
the teachers became efficient for choosing the
schools.

Data Collection Instruments
Data collection instruments used within the

scope of this paper; Mathematical Achievement
Test, Multiple Intelligence Inventory and Opin-

ion Form for Students. Teaching practices were
carried out on different subjects with different
grade levels. (5%, 6" and 7" grades). Achieve-
ment pre-tests and achievement post-tests were
composed of different but parallel questions. Six
teaching practices were carried out on subjects
such as ‘Ratio-Proportion’, ‘Tables and Graph-
ics’and ‘The Arithmetic of Conscious Consump-
tion’ in addition to that 12 achievement tests
were prepared. At the phase of comparing Pur-
due model with developed differentiation ap-
proach, achievement test only consisted of ques-
tions which were testing attainments of current
grade level. However, the achievement test which
was used at the phase of comparing this ap-
proach with the activities related the subjects of
National Education Curriculum and activities
based on RIT program, consisted of questions
which were testing both attainments of current
grade level and attainments of the upper grade
level related with the subject. In Purdue model
the attainments are enriched deeply unlike other
models. Since this case required a new question
category in addition to questions concerning
current grade level and upper grade level, it was
not used within the scope of this paper but in-
cluded as a suggestion.

‘Multiple Intelligences Inventory Evaluation
Profile” which was prepared by Saban (2005) was
used in the paper. The inventory was in likert
type and consisted of ten sections and 80 items.
‘Multiple Intelligences Inventory Evaluation
Profile” which was provided by Saban (2005) was
used for the evaluation of the scores.

The Opinion Form for Students was com-
posed of 6 open-ended questions. The ques-
tions were prepared by the researcher and an
expert in accordance with the purpose of the
paper. After each teaching practice, the form was
filled by 104 students and then analyzed in or-
der to determine the opinions of students con-
cerning the teaching practice.

Research and Implementation Process

Before the practice phase, teachers and stu-
dents were informed about the studies. Before
each teaching practice, achievement pre-test was
conducted to students and control and experi-
mental groups were set. Students were grouped
according to their dominant intelligence domains
by conducting multiple-intelligence inventory
with only experimental group students.



436

Six teaching practices were carried out with-
in the scope of this paper and two of them in-
cluding a comparison between developed dif-
ferentiation approach and Purdue model, three
practices about comparing with lessons carried
out by using activities stated in National Educa-
tional Curriculum and in one practice it was about
a comparison between the model and a lesson
carried out as a part of differentiation studies
practiced in a public school. After the implemen-
tation, achievement post-test was conducted to
all students. Besides, after each practice, an
opinion form was conducted to experimental
group students.

Teaching Material

In terms of developing a curriculum differen-
tiation approach, in a topic which was selected
from National Education curriculum, some dif-
ferences were made in content, process, prod-
uct and learning environment. While making
these differences, content, process, product and
learning environment dimensions were defined
as in the following: Content= Enriched Attain-
ments + Theme (Topic in National Education
Curriculum and content), Process= Determina-
tion of Students’ Multiple Intelligence Domains
+ Teachers’ Strategies + Basic Skills + Research
Skills + Production Skills, Product=Products,
Learning Environment=Creative Thinking
+Multiple Intelligence Different Disciplines +
Project-based

Since enriched attainments were important
in terms of determining the topic, they were dealt
with theme in the content dimension. Since the
determination of multiple intelligences of stu-
dents would affect strategies of teachers and
projects of students, it was dealt with in process
dimension. Current grade level’s attainments were
given in Theme part. ‘The Determination of
Multiple Intelligences of Students’, ‘Enriched
Attainments’ and ‘Strategies of Teachers’ were
added in the differentiation approach which was
developed as an addition to the theme, basic
skills, research skills, productive skills and prod-
ucts stated in the lesson plan of Kaplan model.

The Multiple intelligences of students were
determined and the results obtained were used
in determining the project topics of students,
selection of teacher’s strategies and in deter-
mining what to consider for motivating students.
During the enrichment of the attainments phase,
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enrichment was made by selecting attainments
from an upper grade. In using strategies, strat-
egies stated at the second dimension of the Wil-
liams model had been considered and some of
them were skipped and new strategies were add-
ed. These are; intriguing question, property list-
ings, analogy, visualization, interdisciplinary
approach, depending on uncertainty, intuitive
expression, evaluation of cases, organized ran-
dom research, research skill, creative reading
skills, creative listening skills, discrimination,
topic relation, historical perspective, change
samples, contradiction, creative writing skills,
creative process study.

While designing differentiation model, the
models of Williams, Maker, Kaplan, Autonomous
Learner, Maker Matrix and multiple intelligences
of Gardner were used. Among the 5 problem
types stated within the scope of Maker matrix
model, Type 1l and Type V were especially em-
phasized. Project topics were presented to stu-
dents by determining the outlines of the topics.
Students were responsible from all stages in
projects.

In the developed differentiation approach,
both vertical and horizontal enrichment were
made. For this, enrichments were made both in
attainment and activity dimensions. Within the
scope of the designed differentiation approach,
it was examined that the strategies in Williams’
model fit to which process changes in Maker
model. The purpose here is to determine pro-
cess changes that will be done in curriculum via
the strategies that will be used according to sub-
jects. Students developed some products
through strategies. These are evaluated by their
teachers and peers through listening. Students
who are making the presentations are subjected
to peer and teacher evaluation.

During the process phase of the designed
model, at the point which requires research skills,
that is, especially when students need to pre-
pare projects, ‘The Information Process” among
the skills which are included within the scope of
research skills in the process phase of Kaplan
model was entitled as Preparing Project Stages
after editing by the researcher and the lecturer.
Students were asked to prepare projects by con-
sidering these stages. While evaluating projects,
an evaluation form was prepared by depending
on ‘information skills” part of the information
process.



THE EVALUATION OF THE DEVELOPED DIFFERENTIATION APPROACH 437

Data Analysis
Quantitative Analysis

Statistical analyses were made by collecting
achievement pre-post test data which was car-
ried out with gifted and non-gifted students. All
the analyses were made in 95 % confidence in-
terval and p<0.05 values were accepted as statis-
tically significant. The Item remaining, item dis-
crimination and item-total indices were calculated
by conducting item analysis to achievement tests
after pilot practice and accepting the significance
level as 0.05. In conclusion the final versions of
the tests were decided. The reliability of the tests
differs between 0.700 and 0.858.

Non-parametric tests were used in less pop-
ulated classrooms (The number of data is less
than 30 (Kalayci 2009; Baydur 2012)) for analyz-
ing the data. In studies where the classrooms
were crowded (the number of data is more than
30) descriptive statistics were examined for ana-
lyzing the normality of the data and Shapiro-
Wilk normality test was used since the number
of data was less than 50. In this sense, paramet-
ric tests were used for the analyses of the scores
that fulfilled the conditions of normality and non-
parametric tests were used for the analysis of
the score that could not.

Qualitative Analysis

“The Opinion Form for Students’ was used
in this paper. The data collected through opin-
ion forms were coded and frequency percent-
age values corresponding to each code were
given in tables. In qualitative study, the quali-
ties of credibility, transferability, consistency
and sustainability were provided.

RESULTS

Comments and Findings regarding
Mathematical Achievement Tests

The Analysis of Public School 1
(6™ Grade —Tables and Graphics)

In order to determine control and experimen-
tal groups before the implementation, Achieve-
ment test was carried out and it was determined
that there was not a significant difference be-
tween groups according to Mann Whitney U
test results (U= 14.00, p=0.85>0.05). But from
the groups, the one with a smaller mean rank

was selected as experimental group (5.83) and
the one with a bigger mean rank was selected as
the control group (6.20).

Table 1: Mann whitney-u test comparison regard-
ing achievement test scores (general-current—
enriched attainment) of gifted students in con-
trol and experimental groups before and after
implementation

Score Group N Mean Rank U
rank sum

G-Pre C 5 6.20 31.00 14.00
E 6 5.83 35.00

G-Post C 5 3.00 15.00 0.00
E 6 8.50 51.00

C-Pre C 5 6.50 32.50 12.50
E 6 5.58 33.50

C-Post C 5 3.00 15.00 0.00
E 6 8.50 51.00

E-Pre C 5 6.10 30.50 14.50
E 6 5.92 35.50

E-Post C 5 3.00 15.00 0.00
E 6 8.50 51.00

While there is not a significant difference
between the current attainment scores of gifted
students in control and experimental groups
before the teaching practice (U=12.50,
p=0.64>0.05), there is significant difference in
favour of experimental group after teaching prac-
tice (U=0.00, p=0.00<0.05). While there is not a
significant difference between the enriched at-
tainment scores of gifted students in control and
experimental groups before the teaching prac-
tice (U=14.50, p=0.92>0.05), there is significant
difference in favour of experimental group after
teaching practice (U=0.00, p=0.00<0.05). While
there is not a significant difference between the
general scores of gifted students in control and
experimental groups before the teaching prac-
tice (U=14.00, p=0.85>0.05), there is significant
difference in favour of experimental group after
teaching practice (U=0.00, p=0.00<0.05) (see
Table 1). When we consider these results, it is
seen that there is an increase in the current, en-
riched attainment and general scores of experi-
mental group students after teaching practice
unlike control group students.

Private School Achievement Test Analysis
(5" Grade-Tables and Graphics)

Achievement test was carried out in order to
determine the control and experimental groups
before the implementation and it was determined
that there was not a significant difference be-
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tween groups according to Mann Whitney U
test results (U= 69.00, p=0.28>0.05). But from
the groups, the one with a smaller mean rank
was selected as experimental group (12.31) and
the one with a bigger mean rank was selected as
the control group (15.57).

Table 2: Mann whitney-u test comparison regard-
ing achievement test scores (general-current—
enriched attainment) of gifted students in con-
trol and experimental groups before and after
implementation

Score Group N Mean Rank U
rank sum

G-Pre C 14 15.57 160.00 69.00
E 13 12.31 218.00

G-post C 14 7.89 110.50 5.50
E 13 20.58 267.50

C-Pre C 14 19.43 272.00 15.00
E 13 8.15 106.00

C-Post C 14 7.50 105.00 0.00
E 13 21.00 273.00

E-Pre C 14 15.07 211.00 76.00
E 13 12.85 167.00

E-Post C 14 10.25 143.50 38.50
E 13 18.04 234.50

There is not a significant difference between
the enriched attainment (U=76.00, p=0.45>0.05)
and general (U=69.00, p=0.28>0.05) scores of
gifted students in control and experimental
groups before the teaching practice. There is a
significant difference in favour of control group
between the current scores (U=15.00,
p=0.00<0.05) of the groups before teaching
practice. However, There is a significant differ-
ence in favour of experimental group between
the general (U=5.50, p=0.00<0.05), current
(U=0.00, p=0.00<0.05) and enriched (U=38.50,
p=0.01<0.05) attainment scores of the groups
after teaching practice (see Table 2). In this case,
there was an increase in general, current and
enriched attainment scores of experimental
group students in achievement test after teach-
ing practice.

Private School Achievement Test Analysis
(5" Grade-Ratio and Proportion)

Achievement test was carried out in order to
determine the control and experimental groups
before the implementation and it was determined
that there was not a significant difference be-
tween groups according to Mann Whitney U
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test results (U=87.50, p=0.86>0.05). But from
the groups, the one with a smaller mean rank
was selected as experimental group (13.73) and
the one with a bigger mean rank was selected as
the control group (14.25).

Table 3: Mann whitney-u test comparison regard-
ing achievement test scores of gifted students in
control and experimental groups before and af-
ter implementation

Score Group N Mean Rank U
rank sum
Pre-A C 14 14.25 199.50 87.50
E 13 13.73 178.50
Post-A C 14 7.54 105.50 0.50
E 13 20.96 272.50

There is not a significant difference between
the pre-achievement scores (U=87.50,
p=0.86>0.05) of gifted students in control and
experimental groups. But, there is significant dif-
ference between the post-achievement scores
(U=0.50, p=0.00<0.05) in favour of experimental
group (see Table 3). In this case, there was an
increase in achievement scores of experimental
group students after teaching experience.

According to Wilcoxon signed rank test com-
parison regarding the achievement test scores
of control and experimental group students be-
fore and after teaching practice, there is a signif-
icant difference in favour of post-test scores
between achievement scores of gifted students
in control group before and after teaching prac-
tice (z=-2.21, p=0.02<0.05) and achievement
scores of gifted students in experimental group
before and after teaching practice (z=-3.18,
p=0.00<0.05). In this case, there was an in-
crease in achievement scores of both control
and experimental groups.

Private School Achievement Test Analysis
(6" Grade-Tables and Graphics)

Achievement test was carried out in order to
determine the control and experimental groups
before the implementation and it was determined
that there was not a significant difference be-
tween groups according to Mann Whitney U
test results (U=102.00, p=0.66>0.05). But from
the groups, the one with a smaller mean rank
was selected as experimental group (14.80), and
the one with a bigger mean rank was selected as
the control group (16.20).
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Tablo 4: Mann whitney-u test comparison regard-
ing achievement test scores of gifted students in
control and experimental groups before and af-
ter implementation

Score Group N Mean Rank U
rank sum

G-Pre C 15 14.80 222.00 102.00
E 15 16.20 243.00

G-Post C 15 8.00 120.00 0.00
E 15 23.00 345.00

C-Pre C 15 14.20 213.00 93.00
E 15 16.80 252.00

C-Post C 15 10.77 161.50 41.50
E 15 20.23 303.50

E-pre C 15 16.80 252.00 93.00
E 15 14.20 213.00

E-Post C 15 8.00 120.00 0.00
E 15 23.00 345.00

There is not a significant difference between
general pre-achievement (U=102.00, p=0.66>
0.05), current pre-achievement (U=93.00,
p=0.41>0.05), enriched pre-achievement
(U=93.00, p=0.40>0.05) scores of gifted stu-
dents in control and experimental groups. But,
there is a significant difference in favour of ex-
perimental group between general post-achieve-
ment (U=0.00, p=0.00<0.05), current post-
achievement (U=41.50, p=0.03<0.05), enriched
post-achievement (U=0.00, p=0.00<0.05)
scores of gifted students in control and experi-
mental groups (see Table 4).

Public School 2 Achievement Test Analysis
(6" Grade-Tables and Graphics)

Achievement test was carried out in order to
determine the control and experimental groups
before the implementation and it was determined
that there was not a significant difference be-
tween groups according to independent t-test
results (t 5 = 0.84, p=0.40>0.05). But from the
groups, the one with a smaller mean rank was
selected as experimental group (27.21), and the
one with a bigger mean rank was selected as the
control group (28.68).

There is not a significant difference between
the current pre-achievement (U=435.00,
p=0.84>0.05) and enriched (U=340.00,
p=0.10>0.05) pre-achievement scores of non-
gifted students in control and experimental
groups. However, there is a significant differ-
ence in favour of experimental group between
the current (U=1.00, p=0.00<0.05) and enriched
(U=0.50, p=0.01<0.05) achievement scores af-
ter teaching practice (see Table 5).

Table 5: Mann whitney-u test comparison regard-
ing the achievement test scores of non-gifted stu-
dents in control and experimental groups

Score Group N Mean Rank U
rank sum

C-Pre C 32 30.09 963.00 435.00
E 28 30.96 867.00

C- Post C 32 16.53 529.00 1.00
E 28 46.46 1301.0

E-Pre C 32 33.88 1084.0  340.00
E 28 26.64 746.00

E-Post C 32 16.52 528.50 0.50
E 28 46.48 1301.5

Table 6: Independent group t-test comparison
regarding the achievement test scores of non-
gifted students in control and experimental
groups

Score G N Mean  SS sd T

G-Pre C 32 28.68 5.57 58 0.84
E 28 27.21 7.86

G-Post C 32 27.00 7.24 58 -23.26
E 28 67.53 6.09

There is not a significant difference between
general pre-achievement scores (t(sg)L =0.84,
p=0.40>0.05) of control and experimental
groups. However, there is a significant differ-
ence in favour of experimental group between
the general post —achievement scores (t(ss), =
23.26, p=0.00<0.05) of control and experimen-
tal groups (see Table 6).

Public School 2 Achievement Test Analysis
(7" Grade —The Arithmetic of Conscious
Consuming)

Achievement test was carried out in order to
determine the control and experimental groups
before the implementation and it was determined
that there was not a significant difference be-
tween groups according to Mann Whitney U
test results (U=837.00, p=0.68>0.05). This time
unlike the other practices, in accordance with
the opinions of classroom teacher the one with
a bigger mean rank was selected as experimental
group (43.57) and the one with a smaller mean
rank was selected as the control group (41.43).
The class which did not have a good project
background was determined as experimental
group with teacher’s opinion.
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Table 7: Independent group t-test comparison re-
garding the achievement test scores of non-gift-
ed students in control and experimental groups

Score G N Mean  SS sd T
A-Post C 42 25.33 8.24 82 -17.82
E 42 55.78  7.38

There is a significant difference in favour of
experimental group between post-achievement
(te2,= -17.82, p=0.00<0.05) scores of control
and experimental groups (see Table 7).

Table 8: Wilcoxon signed ranked test compari-
son regarding achievement test scores of non-
gifted students in control and experimental
groups
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The participating students think that the ac-
tivities used in the study are improving social
and mathematical skills, enjoyable, didactic and
making individuals responsible from their own
learning (see Table 9).

“I think that these activities enable us to
develop socially and mathematically. Also, |
think that it will help me to prepare myself for
preparing project.”

Table 10: The distribution of students’ responses
according to codes regarding the question as ‘do
you want to use these kinds of activities with oth-
er topics in mathematics?’

Yes, | doNo, | do not
f % F %
Q2 104 100 - -

G Score  Post- N Rank Rank z
test/ Mean Sum.
Pre-test
C A-post/ Negative 8 12.94 103.5 -3.88
A-Pre Positive 30 21.25 637.5
Equal 4

There is a significant difference in favour of
post-test between achievement test scores of
non-gifted students in control group before and
after teaching practice (z=-3.88, p=0.00<0.05)
according to Wilcoxon signed ranked test re-
garding achievement test scores of non-gifted
students in control group (see Table 8). Accord-
ing to these results, there was an increase in the
achievements of the control group students.

Opinion Form “for Students’

The study was carried out in 3 different
schools. There are 6 open-ended questions in
this form. This form was filled by 6 persons in
the public schooll, 28 persons in private school
and 70 persons in public school 2 consequently
104 persons in total.

Table 9: The distribution of students’ responses
according to codes regarding the question as ‘how
did you find the activities carried out within the
scope of this study?’

Students want to use these activities carried
out in this study with other topics in Mathemat-
ics. But some students think that using these
kinds of activities periodically will be more use-
ful (see Table 10).

“I want to be made these kinds of activities
in the other subjects of mathematics. Because we
learn many things while searching the subjects.”

Table 11: The distribution of students’ responses
according to codes regarding the question as ‘do
you want to use these kinds of activities with other
lessons?’

Yes, | do No, | do not
f % F %
Q3 104 100 - -

Students want to use these activities carried
out in this study also with other lessons (see
Table 11). However, some students think that
using these activities periodically instead of
using them constantly will be more convenient.

“Yes, | do. While making these kinds of ac-
tivities I learn the subjects well. Also, because
being enjoyable, I remember the subjects well
and the subject remain in my mind.”

Table 12: The distribution of students’ responses
according to codes regarding the question as ‘what
are the benefits of these projects to you?’

Q1 F %
Improving Social and maths Skills 85 82
Enjoyable 100 96
Didactic 98 94
Making Individuals Responsible from 82 79

their Learning

Q4 F %
Learning New Things 104 100
Learning to Make Presentation 95 91
Developing Social and Maths Skills 92 89
Consolidation of Learnt Topics 89 86
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Students expressed that with the help of ac-
tivities they learnt new things and how to make
presentation, their maths and socials skills im-
proved and they had opportunities to consoli-
date what they had learnt (see Table 12).

“These projects contributed me socially and
mathematically. Also it enabled me to learn the
differences between graphics easily.”

Table 13: The distribution of students’ responses
according to codes regarding the question as ‘can
you compare these lessons carried out with ac-
tivities used within the scope of this activity with
your previous ones?’

Q5 F %
Outstanding 98 94
Didactic 95 91
Enjoyable 100 96
Social Skill 96 92
Academic Skills 98 94

Students expressed that the lessons which
were carried out with activities used in this study
were more outstanding, enjoyable, and didactic
than the previous lessons and they helped them
to gain both academic and social skills (see Ta-
ble 13).

“The lesson draw attention of myself. Clear-
ly, I didn’t listen the other lessons in such an
attention.”

Table 14: The distribution of students’ responses
according to codes regarding the question as ‘what
are the advantages and disadvantages of the stud-
ies conducted within the scope of this research?’

Codes f %

Q6 Adv Positive Motivation 95 91
Acquiring Social Skills 100 96
Acquiring Academic Skills 101 97
Being Responsible from 98 94
his/her own Learning

Disadv Time 5 4

Students expressed many advantages of the
study. These advantages are providing positive
motivation, acquiring social and academic skills
and making students responsible from their own
learning. Besides, little students claimed time
factor as a disadvantage (see Table 14).

“Advantages: It develops my imagination,
pratic intelligent. It enables fast education and
to think. Disadvantages: There isn’t.”

DISCUSSION

There was a significant increase in the
achievement scores after teaching practice of
experimental group students in which the activ-
ities designed for a differentiation approach de-
veloped within the scope of this study were used
in comparison with control group students in
which the activities designed for National Edu-
cation Curriculum and RIT Program were used.

In the studies of Ozerbas (2011), Kurtulus
(2012) and Kok (2012), it was observed that
teaching practices which is based on creative
thinking and in addition to creativity making dif-
ferentiation studies by depending on a teaching
model increased the achievements of students.
In the studies of Dag and Durdu (2011), Poon-
pon (2011), Karacalli (2011), Denis Celiker (2012)
and Kasarci (2013), Krajcik and Czerniak (2014),
Varisoglu and Sevim (2014), it was observed that
there was an increase in students’ achievements,
positive attitudes towards the lesson and the
retention of the lesson in practices which was
depending on project-based teaching approach.
In the studies of Tabuk (2009), Kayiran (2009),
Bas and Beyhan (2010), it was concluded that
using multiple intelligence approach in project-
based teaching and cooperative learning in-
creased students’ achievements. According to
the paper of Adodo and Agbayewa (2011), it
was concluded that skill grouping or homoge-
nous grouping was effective on academic
achievements of gifted students. Altinsoy (2011),
Uzunoz and Akbas (2011), Yalmanci and Gozum
(2013) found that teaching with multiple intelli-
gence theory increased academic achievements
of students.

Also, in the studies of Luehmann (2009),
Fakolade and Adeniyi (2010), Al-Zoub (2011),
Singh (2013), it was specified that teaching with
enrichment activities increased students’
achievement and in the studies of Kadum-Bos-
njak and Bursic-Krieanac (2010), Reisetal. (2011)
and Gorman (2011), it was appeared that curric-
ulum differentiation studies increased students’
achievements.

When looked at the results of comparing the
differentiation approach with Purdue model,
there was an increase in the achievements of
both control and experimental groups. This is
because of the fact that the teaching was based
on Purdue model in control group and it was
based on the developed differentiation model in
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experimental group. Purdue model is the one
which was developed for gifted students.

In the studies of Ozerbas (2011), Kurtulus
(2012) and Kok (2012), it was observed that
teaching practices which is based on creative
thinking and in addition to creativity making dif-
ferentiation studies by depending on a teaching
model increased the achievements of students.
Dag and Durdu (2011), Poonpon (2011), Kara-
calli (2011), Denis Celiker (2012) Kasarci (2013)
found that there was an increase in students’
achievements in practices which was depend-
ing on project-based teaching approach. In the
studies of Tabuk (2009), Kayiran (2009), Bas and
Beyhan (2010), it was concluded that using mul-
tiple intelligence approach in project-based
teaching and cooperative learning increased stu-
dents’ achievements. It was concluded in the
paper of Adodo and Agbayewa (2011) that skill
groping or homogenous grouping was effective
on academic achievements of gifted students.
When studies based on Purdue model was ana-
lyzed, it was appeared that the lessons which
were carried out by using the activities devel-
oped according to Purdue 3-stage enrichment
model increased students’ achievements in the
studies of Altintas and Ozdemir (2009).

In the studies of Basbay (2005), Sirin (2010),
Elmaci (2010), Gozum (2011), Altinsoy (2011),
Uzunoz and Akbas (2011), Yalmanci and Gozum
(2013), it was found that teaching with multiple
intelligence theory increased academic achieve-
ments of students. It was identified that project
based teaching increased students’ achieve-
ments in the studies of Sert (2008), Unlu (2008),
Altintas and Ozdemir (2010), Tertemiz (2012),
Baran and Maskan (2013), Krajcik and Czerniak
(2014), Varisoglu and Sevim (2014). In the stud-
ies of Luehmann (2009), Fakolade and Adeniyi
(2010), Al-Zoub (2011), Singh (2013), it was spec-
ified that teaching with enrichment activities in-
creased students’ achievement. Also It was ap-
peared that curriculum differentiation studies
increased students’ achievements as it was seen
in the studies of Kadum-Bosnjak ve Bursic-
Krieanac (2010), Reisetal. (2011), Gorman (2011).

The students participating in the study think
that the activities conducted in this study de-
velop social and mathematical skills, are enjoy-
able, didactic and make students responsible
from their own learning. Students want to use
these activities with different topics in Mathe-
matics and with other lessons other than Math-
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ematics. Students express that with the help of
these activities they have opportunities to learn
new things and how to make a presentation, their
social and mathematical skills are developed and
they have chances to consolidate what they
learnt.  Students state that the lessons con-
ducted by using the activities used in this study
are more outstanding, enjoyable than the other
lessons and they help them to acquire both so-
cial and academic skills.

In the studies of Ozerbas (2011), Kurtulus
(2012), Kok (2012), it was observed that teach-
ing practices which is based on creative think-
ing and in addition to creativity making differen-
tiation studies by depending on a teaching model
increased the achievements and creative and
spatial thinking skills of students in creative
thinking, academic achievements, skills of sci-
entific process, spatial thinking, problem solv-
ing skills and positive attitudes towards lesson.
In the studies of Dag ve Durdu (2011), Poonpon
(2011), Karacalli (2011), Denis Celiker (2012),
Kasarci (2013), it was observed that there was
an increase in students’ creative thinking skills,
problem solving skills, levels of taking academic
risks, achievements, positive attitudes towards
the lesson and the retention of the lesson in
practices which was depending on project-
based teaching approach. It was determined in
the studies of Papastergiou (2005), Kurak (2009),
Sadioglu etal. (2012), Cetin and Sengezer (2013)
that the practices which were depending on
project-based teaching approaches provided
students to learn the steps of preparing a project,
contributed to learning by doing and experienc-
ing, effected positively to the development of
cooperation and studying with the group skills,
enabled them to socialize, provided teacher guid-
ance during project, improved the sense of re-
sponsibility, revealed the abilities and skills of
the students, made lessons enjoyable, relieved
lessons from being monotonous and teacher-
centred, made students active, made lessons
more understandable and increased self-confi-
dence and motivation.

Tabuk (2009), Kayiran (2009), Bas and Bey-
han (2010) stated that using multiple intelligence
approach in project-based teaching and coop-
erative learning increased students’ achieve-
ments and positive attitude towards lesson. Sa-
hin (2007) found the result that the practices
based on project-based and interdisciplinary
approaches presented intense and satisfactory
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learning experiences, were very fruitful for the
students and students were gained important
experiences on peer evaluation cooperative
learning and project-based teaching. It was con-
cluded in the paper of Adodo and Agbayewa
(2011) that skill groping or homogenous group-
ing was effective on academic achievements of
gifted students and their positive attitudes to-
wards the subject. In the studies of Bashay
(2005), Sengul and Oz (2008), Sirin (2010), EImaci
(2010), Gozum (2011), Altinsoy (2011), Uzunoz
and Akbas (2011), Gurbuz (2011), Yalmanci and
Gozum (2013), it was found that teaching with
multiple intelligence theory increased academic
achievements of students, positive attitude and
interest towards lesson and retention of teach-
ing activities and lessons. It was determined
that the practices based on multiple intelligence
theory contributed positively to teaching and
learning, there was an increase in students’ con-
tribution to lessons, provided development in
terms of social and individual side, enabled stu-
dents to enjoy the lessons and made lessons
enjoyable and understandable.

It was ascertained in the paper of Demirel et
al. (2008) that the practices based on multiple
intelligence theory and interdisciplinary ap-
proach activate all the students, there was an
increase in active participation of the students,
students had opportunities to use different skills
and abilities during these studies, learning of
students became easier, students developed
their skill to study cooperatively, increased self
confidence of the students, students enjoyed
from teaching and learning process so that they
developed positive attitudes towards school
and lessons, teachers guided students in teach-
ing and learning process, teachers played a role
in creating opportunities to reveal students’
ideas and appreciating students’ ideas, paying
attention to their thinking and creativity, guid-
ing them to do research and created environ-
ment for them to improve their interrogative skills
during this process, made them to have a voice
in their own learning by adding students to eval-
uation process and supporting cooperative
learning. Luehmann (2009), Fakolade and Ad-
eniyi (2010), Al-Zoub (2011) found the result that
teaching with enrichment activities increased
students’ achievement. It was appeared in the
studies of Kadum-Bosnjak ve Bursic-Krisanac
(2010), Reis et al. (2011), Gorman (2011) that
curriculum differentiation studies increased stu-
dents’ achievements.

CONCLUSION

There was a significant increase in the
achievement scores after teaching practice of
experimental group students in which the activ-
ities designed for a differentiation approach de-
veloped within the scope of this paper were used
in comparison with control group students in
which the activities designed for National Edu-
cation Curriculum and RID Program were used.
When looked at the results of comparing the
differentiation approach with Purdue model,
there was an increase in the achievements of
both control and experimental groups. The stu-
dents participating in the study think that the
activities conducted in this study develop so-
cial and mathematical skills, are enjoyable, di-
dactic and make students responsible from their
own learning. Students want to use these activ-
ities with different topics in Mathematics and
with other lessons other than Mathematics. Stu-
dents express that with the help of these activi-
ties they have opportunities to learn new things
and how to make a presentation, their social and
mathematical skills are developed and they have
chances to consolidate what they learnt.  Stu-
dents state that the lessons conducted by us-
ing the activities used in this study are more
outstanding, enjoyable than the other lessons
and they help them to acquire both social and
academic skills.

RECOMMENDATIONS

The following suggestions are offered as a
result of this paper.

1 Itis suggested to use the developed differ-
entiation approach with other grade levels
in addition to grade levels in this paper,
with other topics and with other lessons.

2. Project topics designed according to the
developed differentiation approach can be
re-designed by considering different pro-
cess changes and different creativity strat-
egies.

3. It is suggested to use developed differen-
tiation approach periodically in for teach-
ers and students to gain experience.

4. It is suggested to collect data by practic-
ing differentiation method through deter-
mining pilot schools nationwide.

5. Itissuggested generally to inform all teach-
ers across the country about how they will
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guide the process of preparing projects and
for teachers to inform their students about
how they will prepare projects.

6. There are only current grade level attain-
ments in the achievement test used within
the scope of this paper while comparing
the lesson conducted with the activities
based on the developed differentiation ap-
proach and the lesson conducted with ac-
tivities based on Purdue model. However,
because of the developed differentiation
approach there should be questions regard-
ing upper grade level’s attainments and
because of the Purdue Model there should
be questions regarding profound attain-
ments.
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