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ABSTRACT The purpose of this research is to prepare a gender equality curriculum for pre-service teachers and to
make its reflective assessment. The present study followed the “Taba Model” which is one of the
curriculum development models. The study group of this research consists of three curriculum
developers, two measurement and evaluation specialists and three specialists who are specialized in
gender issues Reflective Evaluation Form was prepared as a data collection tool and frequency was
used in the analysis of this form. As a result of this research, “Gender Equality Curriculum Draft
[GECD]” has been prepared. Based on the results of reflective assessment, it has been determined that
learning outcomes, content, learning experiences and measurement and evaluation dimensions of the
GECD are suitable for their purposes and consistent with each other. It is recommended that the
Gender Equality Curriculum be implemented in Faculties of Education until social awareness on gender
equality is gained.

Gender, Gender education, Curriculum development, Gender equality, Reflective

Keywords
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Toplumsal cinsiyet esitligi egitim programinin hazirlanmasi ve
yansitic1 degerlendirilmesi

0Z Bu arastirmanin amaci, ogretmen adaylari igin toplumsal cinsiyet esitligine yonelik bir program
hazirlamak ve yansitici degerlendirmesini yapmaktir. Aragtirma, program gelistirme modellerinden biri
olan “Taba Modeli” dogrultusunda hazirlanmigtir. Arastrmanin ¢alisma grubunu ii¢ program
geligtirme, iki 6lgme ve degerlendirme ve {i¢ toplumsal cinsiyet konu alani uzmani olusturmustur. Veri
toplama araci olarak “Yansitici Degerlendirme Formu” hazirlanmis, verilerin analizinde ise frekans
kullanilmistir. Arastirma sonucunda ‘Toplumsal Cinsiyet Esitligi Egitim Programi Taslag: [TCEEPT]”
hazirlanmustir. Program Taslagina yonelik yapilan yansitict degerlendirme sonucunda TCEEPT nin
kazanimlari, icerigi, 6grenme yasantilari ve 6lgme ve degerlendirme boyutlart amaglarina uygun ve
kendi iglerinde tutarli bulunmustur. Toplumsal cinsiyete yonelik farkindalik kazanilana kadar
TCEEP’nin Egitim Fakiiltelerinde uygulanmasi dnerilmektedir.

Toplumsal cinsiyet, Toplumsal cinsiyet egitimi, Program Qelistirme, Toplumsal cinsiyet

Anahtar Kelimeler .. . .
esitligi, Yansitict degerlendirme.
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reflective assessment. Turkish Journal of Education,7(3), 117-135.
DOI:10.19128/turje.376480

Cite This
Article:

117

I e A = M TR RISIaU E| 2018, Volume 7, Issue 3 www.turje.org


http://www.turje.org/
http://www.turje.org/

ACAR-ERDOL, GOZUTOK; Development of gender equality curriculum and it’s reflective assessment

INTRODUCTION

The concept of gender, which refers to society’s identification of men and women socio-culturally, its
way of differentiating them and the roles it assigns to them (Bhasin, 2003), was discussed extensively
at the end of 1970s and at the beginning of 1980s by second wave feminists. Second wave feminists
argued that there should be a difference between the term gender and the term sex which refers to
physical differences of the body and which is natural and inborn (Arat, 2017; Giddens, 2000). They
accepted the fact that gender roles were not natural but learnt and separated the terms sex and gender
(Arat, 2017). As a result of this separation, many differences between men and women which seemed
to be natural were in fact understood not to be natural, and that these differences caused gender
inequalities.

Gender inequality is the situation in which certain individuals cannot benefit from the rights and
opportunities — due to their gender - that the individuals from the opposite gender can, or the situation
in which the provided opportunities fall short of meeting the individuals’ needs. Gender inequality is
based on the inequality between the roles of men and women. In other words, men and women access
and use social opportunities and resources unfairly.

Women make up the disadvantaged group in many parts of the world as a result of gender inequality.
Gender inequality is clearly seen in the distribution of resources in the world as follows (Adagay,
2014; UNESCO, 2000): (i) Women make up two-thirds (66%) of all the labor force in the world. (ii)
Women receive only one-tenth of the world income. (iii) Two-thirds of world’s illiterate adults are
women. (iv) Women own less than one percent of world property. (v) The rate of women’s political
participation is very low except in Rwanda, South Africa, Cuba and Scandinavian countries. (vi) 85
million girls are out of school and deprived of educational opportunities. (vii) Women constitute 70%
of 1.5 billion people living in poverty line in the world. (viii) Women make up 60% of 550 million
working poor who live below “a-dollar-a-day international poverty line”. (ix) More than 80 million
women are unemployed. (x) Almost 120.000 women and young girls are sold into trafficking into
Western Europe each year.

Women outweigh men in terms of being subject to gender inequality in Turkey similar to the one
across the world. Evaluations carried out by national (KSGM, 2015; TUIK, 2017a) and international
organizations (European Commission, 2009; Eurydice, 2010; UNICEF, 2003; United Nations Entity
for Gender Equality and the Empowerment of Women, 2011; WEF, 2017) and news of violence and
abuse against women and girls that often appears in the national press reveal the fact that gender
inequality is prevalent in Turkey, too. Turkey is ranked 131* out of 144 countries in the Global Gender
Gap Report 2017 while the country ranks 131% in women’s participation in working life, 118" in
political empowerment and 101% in educational gains (WEF, 2017). According to TUIK January
(2017a) report, 71.5% of men in Turkey participate in the labor force while 31% of the women do so
in Turkey. The proportion of seats held by women in the national parliament (The Grand National
Assembly of Turkey) is 14.57% (TBMM, 2017). Proportion of female ministers in the cabinet is only
7.4% (Republic of Turkey Prime Ministry, 2017). One of the most important consequences of gender
inequality is violence against women. According to the findings of The Research on Domestic
Violence against Women, the prevalence of physical violence throughout Turkey has hardly changed
in the last twenty years. The prevalence of physical violence was reported to be 36% in the 2014
study. 37% of women living in cities and 39% of those living in the countryside have been subjected
to physical and/or sexual violence at some point in their lifetimes. Women are subjected to emotional
violence as well. 44% of married women reported to have been subjected to acts of emotional violence
such as terrorization, threats, insults, humiliation and degrading (KSGM, 2015).

Education is one of the fields in which gender inequality is prevalent. Illiterate people aged 25 years
and over in Turkey in 2015 make up 5.4% of the population. While 1.8% of men in this age group are
illiterate, this proportion is 9% among women and five times bigger than that of men. 23.5% of men
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and 15.6% of women aged 25 years and over are high school graduates while 17.9% of men and
13.1% of women are university graduates (TUIK, 2017b). Women are more disadvantaged than men
in terms of participation in all educational levels and in literacy. About one-third of women reported
to have been prevented from going to school. Their families are in the first place in terms of
preventing them from receiving education (KSGM, 2015). The gap between men and women in their
rate of participation in education is just the tip of the iceberg in gender inequality in education.
Educational policies, teacher attitudes, curriculum, hidden curriculum, school culture, classroom
arrangement etc. deepen the gender discrimination and inequality in education (Rutledge, 2005; Tang,
2008).

It was found out in the literature review that gender equality is reproduced, experienced and reinforced
both in educational and other social institutions in Turkey. An educational institution is one of the
areas with the most socialization. Thus, it is necessary to turn these institutions into an environment in
which practices of gender equality are promoted and positive attitudes towards it are encouraged rather
than a setting where gender stereotypes are reproduced. Education system is influential in changing
attitudes and behavior. Hence, educational institutions should be places that provide equal
opportunities for everyone, that develop students by finding and nurturing skills and interests of
students and that fight gender stereotypes. Basic Act of National Education of Turkey Article 4 reads
“Educational institutions are accessible to everyone regardless of their language, race, gender,
disability and religion”, and Article 8 reads “Each individual is given equal educational
opportunities”. Equal treatment of students and non-discrimination in education regardless of their
gender within the framework of Basic Act of National Education are an obligation rather than a step to
be taken for progress. Teachers have the biggest role in ensuring democratic gender roles at schools
and raising awareness of gender equality. However, in such studies as (Acar, Ayata & Varoglu, 1999;
Acar-Erdol & Goéziitok, 2017b; Bagli & Esen, 2003; Esen, 2013a; MEB, 2016; Sayilan & Ozkazang,
2012; Torun, 2002; Yogev, 2006), teachers themselves were found to practice gender discrimination.
Teachers must possess awareness of gender roles and stereotypes so that cases of gender
discrimination do not emerge during the application of curriculum and while using teaching materials.
However, majority of teachers lack this awareness, or they have no idea how to ensure gender equality
at schools (European Commission, 2009).

One of the reasons why teachers keep traditional gender roles is the fact that they did not receive
enough pre-service training in gender equality (Aslan, 2015; Cushman, 2012; Tantekin-Erden, 2009).
Researches on gender issues with pre-service teachers (Aslan, 2015; Baba, 2007; Niirnberger, Nerb,
Schmitz, Keller & Siitterlin, 2016; Schwartz & Sinicrope, 2013; Se¢gin & Tural, 2011) suggest that
pre-service teachers need to gain gender awareness.

In the “2008-2013 National Action Plan for Gender Equality” and in the “Form of Gender Equality
Attitude of Higher Education Council”, it was stated that gender equality issues should be included in
the undergraduate and graduate programs of Faculties of Education in order to make educators,
curriculum and materials sensitive to gender equality. Training of gender equality needs to be given by
means of the curriculum at the Faculties of Education (Kalayc1 & Hayirsever, 2014). However, no
gender equality curriculum, which has been prepared taking contemporary curriculum development
approaches into consideration, has been found in practice Faculties of Education. The aim of this
research, which was carried out to fill the research gap in this field, is to help to prepare a curriculum
about the subject of gender equality based on the needs of pre-service teachers and to develop the
curriculum by conducting reflective assessment.

John Dewey suggested that a scientific research must provide solutions to the problems in practice
yielding to positive results to enhance the quality of life of the individuals and society (Stone, 1994;
Teddlie & Tashakkori, 2015). Similarly, this study aims to provide solutions to ensure gender equality
which is an important factor in building social justice as well as producing information. Thus, this
study is significant in that it provides solutions to social problems.
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Many studies (Acar-Erdol & Goéziitok, 2017b; Aslan, 2015; Baba, 2007; Bolsoy, Egelioglu, Sen, Er-
Giineri & Sevil, 2014; Cubuk¢u & Sivaslhigil, 2007; Esen, 2013a; Esen, 2013b; Kalayct & Hayirsever,
2014; MEB, 2016; Secgin, 2012; Se¢gin & Tural, 2011; Tantekin-Erden, 2009; Yagan-Giider, 2014;
Yasar, 2011) have emphasized that Faculties of Education should offer a course about gender equality
and that the course should be interactive and inquiry-based.

METHODOLOGY

Research Design

The design of this research was shaped in accordance with one of the curriculum models, “The Taba
Model”. The steps of this model are as follows (Oliva, 1997): a) Diagnosis of needs of learners. b)
Formulation of objectives. ¢) Selection and organization of content. d) Selection and organization of
learning experiences. e) Selection and organization of evaluation process. f) The control of the
relationships of curriculum’s dimensions. The information about the processes carried out at these
stages is listed below.

a) Diagnosis of Needs: In the study that was conducted by Acar-Erdol and Goéziitok (2017a) in order
to diagnose pre-service teachers’ needs of training in gender equality, it was found out that pre-service
teachers need training in such issues as sex and gender, gender roles, gender stereotypes, gender
discrimination in educational settings, gender stereotypes in career decision-making, women’s
participation in working life, women’s participation in decision-making mechanisms and violence
against women.

b) Formulation of Obijectives: Since teaching is a phenomenon that has aims, goals/aims/learning
outcomes have a particular significance (Anderson & Krathwohl, 2010). Learning outcomes refer to
what a learner will be able to know, understand and perform by the end of the learning process
(Donnelly & Fitzmaurice, 2005). In accordance with educational needs that were suggested in the
study carried out by Acar-Erdol and Géziitok (2017a), forty-one learning outcomes under eight themes
were written. While writing the outcomes, special attention was paid to the fact that all those outcomes
were assessable. Taxonomy was used in order to organize the prerequisite relationships among
learning outcomes and, accordingly, to form content, learning experiences, and dimensions of
measurement and evaluation. The revised version of Bloom’s Taxonomy (revised by Anderson and
Krathwohl in 2001) was used in the classification of learning outcomes written within the cognitive
domain, while Taxonomy of the Affective Domain (developed by Krathwohl, Bloom and Masia in
1964) was used to classify affective domain learning outcomes.

c) Selection and organization of content: Content refers to the selection of relevant facts, principles,
generalization, theories and concepts during curriculum development process. While selecting the
content, its benefit for the individual and society, its relevance to learning and teaching and its place in
the knowledge structure must be considered carefully (Varis, 1976). The content of Gender Equality
Curriculum Draft (GECD), which was designed in line with social and individual benefits, its
appropriateness with teaching and participants, its scientific validity and outcomes, is composed of
gender and concepts about gender and the topics of gender in education, working life, decision-making
mechanisms and violence. The steps below were followed in laying out the content: Information about
concepts, relationships between concepts, real-life examples about the concepts, problems about the
concepts and solutions to those problems.

d) Selection and Organization of Learning Experiences: By means of GECD, it was targeted that pre-
service teachers - by participating in the learning process actively — would realize the gender problems
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in the world and in the society, they live in, investigate the causes of those problems and find solutions
to them. To realize this goal, the curriculum was based on interactive teaching techniques and methods
besides learner-centered teaching experiences. With this method, it was aimed that pre-service
teachers would evaluate the status of women and men by using their analytical thinking, problem
solving and creative thinking skills. Teaching techniques and methods which allow pre-service
teachers to get actively involved in the process, to evaluate their and other students’ opinions, to
express their ideas in front of a crowd, to work cooperatively, to come up with ideas about
controversial topics, to have empathy etc. were emphasized in the curriculum. In the learning
experiences, the curriculum employed such methods as presentation, question-answer, case study
analysis, conversation cycle, learning stations, brainstorming, role plays, creative drama, independent
study, creative writing, opinion development, large group discussions and small group discussions. In
the organization of learning experiences, teaching materials were selected and duration of the activities
was established.

e) Selection and Organization of Evaluation and Measurement: Evaluation of learning outcomes was
planned to be as introduction to curriculum, during the application of the curriculum and after the
application of the curriculum. Achievement Test was developed for the evaluations to be carried out
before and after the curriculum was applied. Developing Achievement Test started with the analysis of
learning outcomes. Once the outcomes were analyzed, it was found out that they were in the cognitive
and affective learning domains. By preparing ‘table of specifications’, the distribution of the outcomes
into cognitive and affective domains and which question was aimed at which learning outcome were
shown. The test has forty-one questions to test forty-one learning outcomes. Cases that pre-service
teachers might encounter in their lives were developed as scenarios. There are seven scenarios, one
text and one poem in Achievement Test. The level of realization of certain learning outcomes was
measured through open-ended questions aimed at these scenarios, text and poem. In order to determine
the compliance of the questions in Achievement Test with the learning outcomes, the opinions of five
experts from the fields of gender studies and measurement and evaluation were taken and necessary
editing was made. The pilot study of Achievement Test was carried out on 11 pre-service teachers
who previously took the course Gender Equality at the Faculty of Educational Sciences at Ankara
University. A rubric was prepared in order to do the evaluation of Achievement Test. In order to
ensure the scoring reliability of Achievement Test, the questions were graded by three experts from
the field of gender studies. Kappa Cohen coefficient of 10 Achievement Tests answered by pre-service
teachers was calculated so as to test inter-scorer reliability. Inter-scorer Kappa Cohen coefficient was
found as 0.862, 0.872 and 0.833. This proves a perfect compliance between the scorers. Formative
evaluation that was carried out during the application of the curriculum aimed to find out whether pre-
service teachers achieved certain learning outcomes in each subject area by using worksheets. Special
attention was paid to the fact that most of the learning outcomes in the related subject area that were to
be evaluated during the application of the curriculum would be placed on top level in the taxonomic
classification. In the evaluation of learning outcomes, by giving cases experienced in the past or pre-
service teachers might experience in their lives, it was aimed that learning would be encouraged and
would continue in the evaluation process as well.

f) The control of the relationships of curriculum’s dimensions: Reflective evaluation was performed in
this stage. Information about formation of the study group, development of the data collection tool and
collection and analysis of the data throughout the reflective evaluation of the curriculum are as
follows:

Study Group

The study group of the research was formed according to “maximum Vvariation sampling”, one of the
sampling methods. The aim of using this sampling is to reflect the variety of individuals that might be
a side of the problems studied in this sampling by forming a relatively small sampling (Yildirim &
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Simsek, 2008). The expert group who carries out the reflective evaluation about Gender Equality
Curriculum Draft consists of three curriculum developers (assistant professor), two measurement and
evaluation specialists (one assistant professor, one associate professor) and three specialists who are
specialized in gender issues (one associate professor, one assistant professor, one doctoral student).
While curriculum development and measurement and evaluation experts work at the Department of
Educational Sciences, gender experts work at the Department of Public Administration, Sociology and
Educational Sciences. The validity of the study was aimed to increase by ensuring expert variation.
Since the number of pages of the documents that the experts would analyze was high (100 pages), the
number of experts was limited. In the formation of the study group, it was planned that three experts
from each area of specialization would analyze GECD. Experts, who were thought to give their
opinions about the Reflective Evaluation Form, were asked whether they would participate in the
study group contacted via e-mail and phone. Data collection tool was sent to nine experts who
accepted to work in the study group. As one of the experts was not punctual in giving the opinion, the
study group was composed of eight experts.

Data Collection Tool and Data Collection

To ensure the systematicity of reflective evaluation, forming a structured measurement tool was
aimed. Thus, Reflective Evaluation Form (REF) was prepared. Literature was scanned in order to
prepare the draft of the form, and twenty-one items were listed within the dimensions of learning
outcomes, content, learning experiences and measurement-evaluation. The draft form was submitted
for expert opinion (Three curriculum development and one evaluation and measurement experts).
Upon getting expert opinions, the number of items in the form was increased, and the latest version of
the form had twenty-nine items. For the evaluation of each item, “Comments and Suggestions” section
besides “Yes”, “Partly” and “No” were included in the form.

Reflective Evaluation Form was emailed to nine experts along with the documents that they would
analyze (needs analysis, curriculum draft, Table of Specifications and Achievement Test). Eight
experts emailed back their comments about REF and the documents that they analyzed.

Data Analysis

Frequency, a descriptive statistics tool, was used in the analysis of Reflective Evaluation Form.
Distribution of experts” comments was displayed via a frequency table.

FINDINGS

Reflective Evaluation Form aimed to find out whether the draft curriculum was ready for application
or not. In line with this purpose, opinions of experts of gender, curriculum development, measurement
and evaluation about dimensions of outcomes, content, learning experiences and measurement and
evaluation and about the consistency among these were taken. Experts’ views about outcomes are
displayed in Table 1, and their opinions about the content are in Table 2. While their opinions about
learning experiences are in Table 3, the ones about measurement and evaluation can be seen in Table
4. Explanations and corrections about outcome, content, learning experiences and measurement and
evaluation are shown under the tables. The acronyms in tables “LA”, “CD”, “ME”, “GSA” stand for
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“Level of Agreement”, “Curriculum Development Experts”, “Measurement and Evaluation Experts”
and “Gender Subject Area Experts” respectively.

Table 1.
Expert Opinions about Learning Outcomes of the Curriculum
. Frequency
Learning Outcomes LA cD ME GSA s
They are in line with the participants’ Yes 3 2 3 8
Partly - - - -
needs.
No - - - -
Yes 3 2 3 8
They are in line with participants’ level. ~ Partly - - - -
No - - - -
They are expressed in a clear and ;:ril 3 2 3 8
comprehensible way. No y ) i i )
They are in line with the characteristics Yes 3 2 3 8
. Partly - -
of the subject area.
No - - - -
Yes 1 1 3 5
They included high-order thinking skills.  Partly 2 1 - 3
No - - - -

As displayed in Table 1, according to the experts, outcomes are in line with the participants’ needs and
levels, are expressed in a clear and comprehensible way, and are in line with the characteristics of the
subject area. Three of the experts pointed that outcomes partly included high-order thinking skills.

Experts also wrote their comments and suggestions about the curriculum besides their responses to the
alternatives in Reflective Evaluation Form. The arrangements after taking those comments and
suggestions are as follows: (i) Word-based corrections were made on 12 outcomes (3", 6", 7, 13",
14™, 22M 27" 31% and 41%). For example, the outcome “...distinguishes between the roles of women
and men in politics” was changed into “...distinguishes that men and women have different roles in
politics”. (ii) The place of the 26™ and 27" outcomes were changed considering prerequisite
relationships. (iii) The outcome “... argues that career guidance should be done independent of gender
stereotypes (in line with individual qualifications)” was moved from the category of Understand to the
category of Apply in Table of Specifications.

Table 2.
Expert Opinions on the Content of the Curriculum
Content LA Frequency
CD ME GSA %
It is consistent with the Yes 3 2 3 8
Partly - - - -
outcomes.

No - - - -
It is in line with Yes 3 23 8
.. R Partly - - - -
participants’ needs. No i i ) i
Yes 3 2 3 8
It is scientifically accurate. ~ Partly - - - -
No - - - -
Allocated time is Il(aerstl 3 i 3 I

sufficient. y
No - - - -
The given information is Yes 3 2 3 8
; Partly - - - -
valid. No i i ) i
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When the expert opinions are examined, it is clearly seen that the content is consistent with the
outcomes, suitable with the participants’ needs, scientifically accurate and valid. One of the experts
stated that allocated time for the content is partly valid. The amount of allocated time for each theme
was increased after the expert opinion.

Table 3.

Expert Opinions of the Learning Experiences of the Curriculum

Once Table 3 is analyzed, the following findings were obtained: (i) The

. . Frequency
Learning Experiences LA CD ME GSA 3
The selected principles and methods of Yes 3 2 3 8
. S . Partly - - - -
teaching are in line with the outcomes. No ] ] i i
Yes 3 2 3 8
Activities are in line with the outcomes. Partly - - - -
No - - - -
They are in line with the features of Yes 3 2 3 8
. L Partly - - - -
information in the content. No ] ] i i
Various teaching techniques and methods Yes 3 2 3 8
: Partly - - - -
were included.
No - - - -
Yes 3 2 3 8
They are in line with participants’ levels. Partly - - - -
No - - - -
They are in line with participants’ Yes 2 2 3 !
ot : . Partly 1 - - 1
characteristics (being pre-service teachers) No . ) i i
They are in line with participants” active gaerily 3 2 3 8
participation. No ) i i i
The suggested tools and equipment are Yes 3 3 8
; Partly - - - -
suitable.
No - - - -
The allocated time for the activities is es 2 ! 3 6
o Partly 1 1 - 2
sufficient.
No - - - -
L . Yes 2 2 3 7
Supplementary audio-visual materials were
; Partly 1 - - 1
included.
No - - - -
They were expressed in a clear and ;:ﬁd 3 2 3 8
comprehensible way. No y ) ) i i
Higher-order thinking skills were included in Yes ! 2 3 6
- Partly 2 - - 2
the activities. No ) ] i i

activities and selected

principles and methods of teaching and are in alignment with the outcomes. (ii) The learning
experiences are in line with the features of information in the content. (iii) Various teaching techniques
and methods were included. (iv) They are in line with participants’ characteristics and active
participation. (v) They were expressed in a clear and comprehensible way. (vi) The suggested tools
and equipment were suitable. One of the experts stated that learning experiences were partly in
alignment with the characteristics of the participants. The reason for this, he explained, was the topic
of the scenario called “Ayse’nin Miicadelesi” (Ayse’s Fight) which was in the theme titled “Women’s
participation in decision-making mechanisms”. This scenario, which was telling the story of the
struggle of a woman who was trying to be a member of Hunters Club, was removed from the
activities. Instead of that, a scenario which was telling about the problems that a female teacher faced
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in her journey to become a school director was included. The allocated time for the activities was
found to be sufficient by two experts. The amount of time allocated for the activities was increased to
1515 minutes from 905 minutes. While seven experts replied Yes for the expression “Supplementary
audio-visual materials were included”, one expert answered Partly. Activities were supplemented with
audio-visuals such as videos, caricatures, photos, songs, etc. Two experts stated that higher-order
thinking skills were partly included in the activities. New questions aiming critical thinking, analysis,
evaluation and problem-solution were added to the activities such as “What explanation would you
come up for your students if you encountered a visual like this in the text book?”, “Suppose that you
were the teacher that took Beren to the competition. What explanation would you give her on the way
home?”, etc.

Expert opinions on the learning experiences dimensions of the curriculum and arrangements done are
as follows: (i) Giving information about the aim and content of Gender Equality Training Curriculum
and explanation of the rationale behind including problems of women in the curriculum were added in
the warm-up session. (ii) Sentence limit in some activities for pre-service teachers in the texts they
would write was abolished. (iii) Explanations in some activities were revised, and some of the
elaborate ones were simplified. (iv) Most of the activities were elaborated with examples, and new
explanations were added, or the activities kept going thanks to different principles and methods of
teaching. Especially, real-life examples that demonstrate achievements of women were emphasized.
(v) In the scenario called Bilim Yarismasi (Science Contest), personality traits of the students were
rearranged based on expert opinions. (vi) One expert stated that mostly problems of women were
included in the activities while problems of men were partly mentioned. Thus, it was suggested that
the number of activities including problems of men should be increased. Problems of men and the
effects of gender roles and stereotypes were mentioned in the existing activities.

Table 4.
Expert Opinions on the Measurement and Evaluation Aspect of the Curriculum
Measurement and Evaluation LA Frequency
CD ME  GSA )

Yes 3 2 3 8

Questions are in alignment with the outcomes.  Partly - - - -
No - - - -

Yes 2 2 3 7

There is a question for every outcome. Partly 1 - - 1
No - - - -

Questions are in line with the level of I\:’(aerstly 3 2 3 8
participants. NoO i ) i i
Scenarios, text and poem are in line with the Il(aerstly 3 2 3 i
questions. No i ) i i
Time of implementation of measurement and I\D(:ril 3 2 3 8
evaluation tools is correct. No y i ) i i
Diagnostic, formative and summative Yes 2 2 3 !
. Partly 1 - - 1

assessment were included. No i ) i i
Questions were expressed in a clear and I\D(:rstl 3 2 3 8
comprehensive way. No y i ) i i
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Once Table 4 is examined, the following findings were obtained: (i) Questions are in alignment with
the outcomes and levels of participants. (ii) Scenarios, text and poem are in line with the questions. (iii)
Time of implementation of measurement and evaluation tools is correct. (iv) Questions were expressed
in a clear and comprehensive way. One of the experts partly agreed with the expression “There is a
question for every outcome”. It is seen in the Table of Specifications that questions were written to
measure each outcome. While seven experts responded Yes for the expression “Diagnostic, formative
and summative assessment were included”, one expert responded Partly. Achievement Test was
planned to be applied prior to the curriculum for the diagnostic assessment. For formative assessment,
with the worksheets of the theme in question at the end of each theme, it was aimed to track the
learning of pre-service teachers. For summative assessment, it was agreed that Achievement Test
would be implemented at the end of the curriculum.

The arrangements done for the measurement and evaluation dimension of the curriculum in alignment
with expert opinions are as follows: (i) Expression “some of” and “most of” were removed from the
rubric which would be used to evaluate the worksheets. (ii) The statement “You do not need write
names on the test” was added to the test.

In light of these findings, it is understood that the curriculum is ready to be applied. Gender Equality
Curriculum Draft is shown in Appendix A.

DISCUSSION and CONCLUSION

Education is one of the ways of fighting for rights in modern societies. It is a vital tool in individuals’
examination and evaluation of a subject and in learning the needs and methods of the fight. This study
aimed to take a step to ensure gender equality by means of education which is an important way of
fight for women’s rights. At the end of this study, in accordance with the needs of pre-service
teachers’ needs, Gender Equality Curriculum Draft was prepared based on curriculum development
approach by using interactive principles and methods of teaching. In addition to pre-service teachers’
learning new information, activities which aimed their questioning the gender stereotypes they gained
during socialization and their evaluation of its effects for both women and men were included.

One result of the study is that learning outcomes, content, learning experiences and evaluation and
measurement aspect of GETC are consistent with each other. Learning outcomes are in line with the
participants’ needs and levels, are expressed in a clear and comprehensible way, and are in line with
the characteristics of the subject area. Three of the experts pointed that outcomes partly included
high-order thinking skills. When the distribution of the outcomes in Revised Bloom’s Taxonomy is
analyzed, it is seen that 12.2% of them are in the category of Remember, 65.9% are in Understand,
14.6% are in Apply, 2.4% are in Analyze and 4.9% are in Create. The reason why most of the
outcomes are in the category of Understand is that according to the needs analysis results, pre-service
teachers lack knowledge and awareness about gender and it was their first participation in such a
training about this subject. Cognitive processes in Bloom’s Taxonomy are gradually becoming more
complicated, and cognitive field is often identified as “lower-order” and “higher-order”. While only
the category of Remember is considered as “lower-order” by the writers of Taxonomy, the remaining
five categories that include “mental skills and abilities” are considered “higher-order” (McMillan,
2015). As a result of this scale, while 12.2% of the outcomes are in “lower-order”, 87.2% are in
“higher-order”. From this point, it can be said that higher-order thinking skills are sufficiently included
in the outcomes. Another finding of the research is that the content is in line with the outcomes and
participants’ needs, scientifically accurate and valid.

Teaching principles and methods and activities that are used in learning experiences are in line with
learning outcomes. Learning experiences comply with characteristics, levels and active participation
of the participants. Various teaching methods and techniques can be seen in the learning experiences

126

I e A = M TR RISIaU E| 2018, Volume 7, Issue 3 www.turje.org


http://www.turje.org/

ACAR-ERDOL, GOZUTOK; Development of gender equality curriculum and it’s reflective assessment

of the curriculum. Improving different skills of the students by differentiating the teaching methods
used was aimed. Specialists suggested increasing the amount of time allocated for the activities.
Activities were designed according to the principles of interactive teaching techniques and methods.
These methods require longer duration compared to other methods as they involve students’ asking
questions and participating in the teaching-learning process, expressing their ideas, studying in groups,
developing a solution to a problem, etc. and as they require communication between teacher and
student, and student and teacher. Thus, the length of time allocated for the activities was increased. It
was stated that problems of women were mostly included in the activities while problems of men were
partly mentioned. Thus, it was suggested by experts that the number of activities including problems
of men should be increased. Since the concept of gender covers both women and men, mainly
problems of women were in the activities as their problems are deeper and higher in number. For this
reason, the number of activities with the theme of problems of men was not increased, but problems of
men and the effects of gender roles and stereotypes were mentioned in the existing activities.

As for the measurement and evaluation dimension of the curriculum, the problems with the evaluation
tools are in line with the principles of measurement and evaluation, and various types of measurement
were included accordingly. The curriculum was improved by making some adaptations based on
expert opinions, making it ready for application.

Recommendations
In the light of findings of the research, following suggestions can be made:

In order to improve pre-service teachers’ level of knowledge and awareness of gender equality, the
application of Gender Equality Curriculum in Faculties of Education can be suggested.

Until gender blindness, which refers to perceiving gender differences as normal or to a failure to
realize difference on the basis of gender, ends, or awareness of gender is raised, it is of priority that
gender subjects are taught in Faculties of Education as courses. However, after awareness is raised, the
courses on gender should be abolished from the faculties. Instead, subjects of gender should be
integrated with all the courses in Faculties of Education, and symposiums, congresses, panels,
contents, etc. should be held in order to maintain and improve the awareness. Since it will get more
difficult for the individuals to gain gender equality awareness as they get older (Karkiner, 2016) and it
will be tougher to change the culture of gender after a new school adopts it, it can be suggested that
Gender Equality Training Curriculum is applied in the first year at the Faculties of Education.

This curriculum was prepared in order to give information about gender and raise awareness.
Furthermore, it acts as a preventive for gender discrimination. Thus, once necessary adaptation
procedures are done with the curriculum, it can be applied in high schools, in all the faculties of
universities and in public institutes. In case of its application among participants other than teachers
and pre-service teachers, the themes of gender discrimination in educational settings and gender
stereotypes in career decision-making can be removed from the curriculum.

Following this curriculum, a curriculum which was prepared in alignment with the principles of
society-based curriculum design can be applied. While society-based curriculum design is flexible in
terms of content, it is fundamental that the learning experiences of curriculum activate critical
thinking, cooperative working, creative thinking and problem-solving skills and happen in a
democratic school environment. The steps below can be followed in a future curriculum aimed at
gender which will be shaped according to the principles of society-based curriculum design: (1)
Students can present problems about gender in their environments in the classroom (Problems must be
solvable by students, or students can a take step to solve them). (2) Common problems can be
grouped in the same category. (3) Determining the most repetitive or unanimously-selected problem
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that will be studied on. (4) Determining the likely stages of solution by developing opinions. In this
stage, questions below should be answered: (4.1) What is the source of the problem? (4.2) Who causes
the problems? (4.3) Who is going to play a role in the solution of the problem? (4.4) Who can we ask
for help to solve the problem? etc. (5) Application of the plan (5.1) Grouping the students in order to
find solution to different aspects of the problem. (5.2) Groups’ preparation, application and
presentation of their projects for their problems.

Only opinions of academicians were asked within reflective evaluation of this study. Taking opinions
of pre-service teachers who have received gender training before and officials of non-governmental
organizations acting in the field of gender can also be suggested in future studies.
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TURKCE GENISLETILMIS OZET

2008-2013 Toplumsal Cinsiyet Esitligi Ulusal Eylem Planinda ve Yiiksekogretim Kurumlar
Toplumsal Cinsiyet Esitligi Tutum Belgesi’'nde; egitimcilerin, egitim programlarinin ve
materyallerinin toplumsal cinsiyet esitligine duyarli hale getirilebilmesi i¢in, toplumsal cinsiyet esitligi
konularmna, egitim fakiiltelerinin lisans ve lisansiistii programlarinda yer verilmesinin gerektigi ifade
edilmistir. Ancak Egitim Fakiiltelerinde uygulanmak iizere, ¢cagdas program gelistirme yaklasimlari
dikkate almarak hazirlanmis bir Toplumsal Cinsiyet Esitligi Egitim Programi [TCEEP]
bulunmamaktadir. Bu alandaki boslugu gidermek amaciyla yapilan bu aragtirmanin amaci, 6gretmen
adaylarina yonelik toplumsal cinsiyet esitligi konusunda bir egitim programinin hazirlanmasi ve
yansitici degerlendirmesinin yapilarak gelistirilmesidir.

Arastirma, program gelistirme modellerinden “Taba Modeli” dogrultusunda hazirlanmigtir. Bu
modelin gerektirdigi asamalarda yapilan islemler su sekildedir: (a) Iitiyaglarin Belirlenmesi: Acar-
Erdol ve Goziitok (2017a) tarafindan, 6gretmen adaylarinin toplumsal cinsiyet esitligine yonelik
egitim ihtiyaclarini belirlemek {izere yapilan arastirmada, 6gretmen adaylarinin; cinsiyet ve toplumsal
cinsiyet, toplumsal cinsiyet rolleri, toplumsal cinsiyet kalipyargilari, egitim ortaminda toplumsal
cinsiyete dayali ayrimcilik, meslek se¢iminde toplumsal cinsiyet kalipyargilari, kadinin g¢alisma
yasamina katilimi, kadinin karar alma mekanizmalarina katilimi ve kadina yonelik siddet konularinda
egitim ihtiyaglart oldugu ortaya c¢ikmustir. (b) Amacglarin olusturulmast: Acar-Erdol ve Goziitok
(2017a) tarafindan yapilan arastirmada ortaya ¢ikan egitim ihtiyaclart dogrultusunda sekiz tema
altinda 41 kazanim yazilmigtir. Kazanimlar yazilirken hepsinin Olgiilebilir olmasina dikkat edilmistir.
Kazanmimlar arasindaki dnkosul iliskileri diizenlemek ve bu dogrultuda igerigi, 6grenme yasantilarini
ve 6lgme ve degerlendirme boyutlarmi olusturmak amaciyla taksonomi kullanilmustir. (C) Igerigin
Secimi ve Diizenlenmesi: Toplumsal ve bireysel fayda, bilgi yapisinda igerigin isgal ettigi yer,
O0grenme ve Ogretim Olgiitlerine ve kazanimlara gore diizenlenen TCEEP’nin igerigini; cinsiyet ve
toplumsal cinsiyetle ilgili kavramlar, egitimde, ¢alisma yasaminda, karar alma mekanizmalarinda ve
siddette toplumsal cinsiyet konular1 olusturmustur. (d) Ogrenme Yasantilarimin Secimi ve
Diizenlenmesi: Programda, etkilesimli 6gretim ilke ve yontemlerine dayali, 6greneni merkeze alan
Ogrenme yasantilar1 diizeni esas alinmistir. Bu yontemlerle 6gretmen adaylarinin, kadinin ve erkegin
konumunu, elestirel diisiinme, problem ¢6zme ve yaratict diislinme becerilerini kullanarak
degerlendirmeleri hedeflenmistir. (€) Ol¢me ve Degerlendirme Boyutunun Secimi ve Diizenlenmesi:
Programda kazanimlarin degerlendirilmesi; programa giriste, programin uygulanmasi siirecinde ve
program uygulandiktan sonra yapilacak sekilde hazirlanmistir. Programa giriste ve program
uygulandiktan sonra yapilacak degerlendirmeler icin “Erisi Testi” gelistirilmistir. Programin
uygulamasi siirecinde yapilan bi¢imlendirici degerlendirmede ise g¢alisma kagitlar1 kullanilarak
Ogretmen adaylarinin, her konu alanindaki belli kazanimlara ulasip ulagmadiklarinin tespit edilmesi
amaclanmustir. (f) Programin Boyutlarimin Iliskilerinin Kontrolii: Bu asamada yansitic1 degerlendirme
yapilmistir. Yansitict degerlendirmeye yonelik ¢alisma grubunu ii¢ program gelistirme, {i¢ toplumsal
cinsiyet konu alan1 ve iki 6lgme degerlendirme uzmani olmak iizere sekiz uzman olusturmustur. Veri
toplama araci olarak Yansitict Degerlendirme Formu [YDF] hazirlanmigtir. Kazanimlar, igerik,
O0grenme yasantilar1 ve Olgme ve degerlendirme boyutlarindan olusan formda 29 madde yer
almaktadir. YDF’den elde edilen verilerin analizinde frekans kullanilmis, frekanslarin dagilimlari
tablolar yoluyla sunulmustur.

Cagdas toplumlarda hak arama miicadelesinde kullanilan yontemlerden biri egitimdir. Egitim,
bireylerin, bir konuyu sorgulayip degerlendirmesinde, miicadelenin gereklerini ve yoOntemlerini
O0grenmesinde Onemli bir aragtir. Kadin haklar1 miicadelesinin yontemlerinden biri olan egitim
yoluyla, toplumsal cinsiyet esitliginin saglanmasinda bir adim atmayi hedefleyen bu calismanin
sonunda; Ogretmen adaylarimin ihtiyaglart dogrultusunda, program gelistirme yaklasimi temele
alinarak, etkilesimli 6gretim ilke ve yontemleri kullanilarak Toplumsal Cinsiyet Esitligi Egitim
Programi Taslagt [TCEEPT] hazirlanmistir. Taslakta Ogretmen adaylarinin yeni bilgiler
O0grenmelerinin yaninda, sosyalizasyon siirecinde kazandiklar1 toplumsal cinsiyet kalipyargilarini
sorgulamalarina ve etkilerini her iki cinsiyet i¢in degerlendirmelerine yonelik etkinliklere yer
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ve Oleme ve degerlendirme boyutlarinin birbiriyle tutarli oldugu goriilmiis ve uzman goriisleri
dogrultusunda bazi diizenlemeler yapilarak program gelistirilmistir. TCEEP Taslagina Ek 1’de yer
verilmisgtir.

Aragtirmanin sonuclarindan hareketle gelistirilebilecek Oneriler sunlardir: Toplumsal cinsiyet
ayrimlarini yokmus gibi gérmek ya da normal algilamak anlamina gelen ‘toplumsal cinsiyet kérligii’
son bulana kadar ya da toplumsal cinsiyete yonelik farkindalik kazanilana kadar toplumsal cinsiyet
konularmin Egitim Fakiiltelerinde bir ders olarak yer almasi onceliklidir. Ancak bu farkindalik
kazanildiktan sonra toplumsal cinsiyet bir ders olarak verilmemeli, farkindalig1 siirekli kilmak ve
gelistirmek icin; toplumsal cinsiyet konular1 Egitim Fakiiltelerindeki biitiin derslere entegre edilmeli,
belirli araliklarla bu konuda sempozyum, kongre, panel, yarigma vb. ¢esitli etkinlikler
diizenlenmelidir.
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Appendix A
Table 5.
Gender Equality Curriculum Draft
Subject . I Learning - . .
Field Instructional Objective Content Experiences Evaluation Material Time
= . . . . Preparation, Paper 30
g 2 Express feelings freely Express ideas freely Man and Woman Relationship Warm Up Pen min.
1. Define the concept of sex Preseqtatlon,
Question-Answer
Sex and Gender Presentation
2. Define the concept of gender Question-Answer g!g:f
3. Explain differences between sex and gender Differences between Sex and Gender Presentation, Achievement Test [AT] Board
Question-Answer Board 85
g 4. Define the concept of gender roles Gender Roles Presentation, Marker min.
=) Question-Answer Computer
S -
o ; Presentation, Proiect
= 5. Define the concept of gender stereotypes Gender Stereotypes Question-Answer rojector
© 6. Differentiate between discrepancies that are based on sex . Whole Group AT and Formative Assessment
x
& and gender Differences between Sex and Gender Discussion Worksheet [FAW]
7. Express acceptable roles for men and women in society Gender Roles \é\/_hole Group
iscussion
8. Evaluate the effects of gender roles on individuals’ lives The Effects of Gender Roles W.hOIe (.BrOUp AT Slides
Discussion Pen
. . Conversation Paper
9. Explain how gender roles are learned Learning Gender Roles Circle Work 205
. s . Gender Roles in Housework Division of Case Study sheets min.
10. List women and men’s roles in the house -
@ Labor Analysis Computer
S . Case Study AT and FAW Maraca
(14 11. Evaluate women and men’s division of labor in the house The Effects of Gender Roles - -
- Analysis Projector
o
E 12. Work to raise awareness about gender roles The Awareness of Gender Roles Role Play AT
13. Empathize with those who have been affected from gender Preparation,
g stereotypes Gender Stereotypes Warm up Slides
g 14. Recognize gender stereotypes Drama, Case AT Paper
3 ' gnize g P Study Analysis Pendl 110
= -
& i i iti Drama, Case Needle min.
(0)] ]
5 15. Recognize the inequalities that gender stereotypes cause The Characteristics and Effects of Gender Study Analysis gor_npttiter
k= . . . Stereotypes Drama, Case rojector
o 1
g 16. Develop solutions to fight against gender stereotypes Study Analysis AT and FAW
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Sg?gﬁjct Instructional Objective Content Etgg:iilalr?cges Evaluation* Material Time
E 17. Recognize the discriminations in educational environments i?]saei‘ysstizdzvh ole Board
o 1
g é’ that have been caused by gender stereotypes Gender Equality in Education Group Discussion I?/I%?Lder
= 18. Empathize with students who have been discriminated Case Study AT Stick 210
5 f against because of gender stereotypes Analysis Pa er); min
-g g 19. Recognize the traditional representations of gender roles in Small Group PaEer '
g § gducational matenials Sexist Components in Educational Materials grﬁgﬁsgfonjp Computer
S = i i . . Projector
&5 20. Prepare materials that respect gender equality Discussions AT and FAW ojecto
. Independent
iznllthe ?fgﬁg:ig \(’J\;he:g]?gsg:g% possess gender stereotypes or not Choice of Profession Based on Gender Study and Paper
£ . P Presentation AT Pen
g % 22. Recognize the gender stereotypes in sports as a profession Gender and Sports as a Profession Xiiﬁyitizdy g(')gfg 185
o0
§ IS 23. Advocate the idea that guidance on profession selection Board min.
% o should be made independently from gender stereotypes (in line | Choice of Profession Based on Gender Role Play AT and FAW Marker
- " with individuals’ abilities) Computer
25 24_. Produce solutions to having women play a bigger part in Gender in Science Brainstorming AT ojecto
OO science
25. Empathize with women whose working rights have been Working Rights of Women V\/_hole (_Broup
prevented Discussion AT
26. Scrutinize the problems women have experienced during Case Study
E the process of finding a job Women in Work Life: Problems, Precautions, | Analysis
g 27. Explain the reasons why women have not been and Solutions Whole Group Slides
S appropriately represented in working life Discussion Computer 170
= — ; : AT and FAW : .
= 28. Scrutinize the role of the government on women’s Working Rights of Women Conversation Projector min.
Se participation in working life g g Circle Maraca
é 3 29. Recognize the inequalities between women and men in Creative Writin
g 2 | working life Women in Work Life: Problems, Precautions, 9 AT
5= 30. Produce solutions for the problems that women experience | and Solutions . -
> 9 - L Creative Writing
£= in working life
Lo 31._R_ecogn|ze that women and men have different roles in Gender in Politics V\/_hole (_3roup Tape
5 E politics _ _ Dlscussmr_l AT Cardboard
. 2'g | 32 I_Er_npath_lze wqh women'who have not been able to Gender in Decision-Making Mechanisms Cpnversatlon Colorful
c &G | participate in decision-making mechanisms Circle Pens 215
S c § 33. Question the reasons why women have not been able to . . s Conversation Computer min.
8co participate in decision-making processes Pmb.le.ms .and. Somtl.or.ls n qu en's Circle, Role Play AT and FAW Projector
S g k= - — - - Participation in Decision-Making — M
£ 5% 34. Evaluate the application of quota in including women in Mechanisms Opinion AT araca
& = = | decision-making mechanisms Development Scissor
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Supject Instructional Objective Content Lear_n 'ng Evaluation* Material Time
Field Experiences

35. _P¥0V1de S(_)lutlons for increasing women’s participation in Station Teaching

decision-making mechanisms

36. Define the concept of violence against women Violence Against Women \IIDV_hoIe Group

iscussion
- 37. Exemplify different types of violence against women Types of Violence Against Women \S/izglis?gﬁw
[}
E - . -
5 38. Make mferences about the reasons why violence against Fighting Against Violence Against Women Whole C_;roup AT Slides
= women has increased Discussion Computer 185
) 39. Empathize with women who have been exposed to Case Study Pro'ee:tor min.
k= violence Individual and Societal Effects of Violence Analysis )
< 40. Explain the individual and social outcomes of violence Against Women Conversation
8 against women Circle
Kt . o . N . . . Conversation
.<S> 41. Produce solutions for fighting violence against women Fighting Against Violence Against Women Circle AT and FAW
*Achievement Tests (AT) will be used for summative assessment and formative assessment worksheets (FAW) have been used for formative assessment.
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ABSTRACT The present study offers a comparative analysis of mathematics questions placed in Turkish and
Canadian school textbooks in terms of cognitive process and knowledge dimension as well as the
question types. In order to get the required data, eight textbooks were analyzed respectively.
Document analysis was conducted to collect the data from these textbooks. In order to compare the
differences and similarities between the questions found in these textbooks as well as their levels of
cognitive learning, these questions were analyzed and classified according to the types of cognitive
processes and knowledge dimensions they address. Mathematics questions existing in Turkish and
Canadian textbooks showed a similar tendency in terms of cognitive learning domain. However,
compared to the Turkish textbooks, it was found that the questions provided in the Canadian
textbooks contained more constructed response questions that required higher-order cognitive
abilities. It is recommended that the number of higher order thinking questions should be increased
in accordance with international examinations.

Keywords Mathematics textbook, Comparative education, Synthesized taxonomy,

Tiurkiye ve Kanada matematik ders kitaplarindaki sorularin
sentezlenmis taksonomiye gore incelenmesi

0Z Bugalismanin amaci, Tiirkiye ve Kanada’da kullanimda olan ortaokul matematik ders kitaplarmdaki
sorulari biligsel 6grenme diizeylerine ve soru tiirlerine gore inceleyip karsilastirmaktir. Bu baglamda
Tiirkiye’de kullanimda olan ortaokul matematik ders kitaplar ile Kanada’da kullanimda olan “Math
Makes Sense” adli ders kitaplari igerik analizine tabi tutularak karsilastirilmistir. Arastirmanin
amacina uygun olarak veriler toplanip dokiiman analizi yapilmustir. Her iki iilke ders kitaplarinda
yer alan matematik sorulari, Sentezlenmis Bloom Taksonomisi iizerinden biligsel siire¢ ve bilgi
boyutlarina gore kodlanmis ve sorularin bilissel 6grenme diizeylerine gore benzerlik ve farkliliklar
karsilastirmali olarak incelenmistir. Tiirkiye ve Kanada ders kitaplarinda yer alan sorularin biligsel
stire¢ ve bilgi boyutu agisindan benzer 6zellikler gosterdigi tespit edilmistir. Ancak Kanada ders
kitabinda biligsel beceri gerektiren agik uglu soru tiirlerine daha gok yer verildigi belirlenmistir. Ders
kitaplarinin igerigi olusturulurken uluslararasi sinavlarla uyumlu st biligsel beceri gerektiren
sorulara daha fazla yer verilmesi 6nerilmektedir.

Anahtar Kelimeler Matematik ders kitabi, Karsilagstirmali egitim, Sentezlenmis taksonomi

Kul, U., Sevimli, E., & Aksu, Z. (2018). A comparison of mathematics questions in
Cite This Article: Turkish and Canadian school textbooks in terms of synthesized taxonomy.
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INTRODUCTION

Considering its role in the development of the individual and society, it is possible to claim that
mathematics is one of the fundamental subjects that should be taught at all levels of educational systems.
Due to the multitude of large-scale examinations and their impact on the lives of individuals, the way in
which mathematical knowledge is measured becoming more and more important each day. Recent
studies have shown substantial differences between the mathematical achievements of student across
the worldwide. These difference have been expressed by international examinations like Trends in
International Mathematics and Science Study [thereafter TIMSS] and the Programme for International
Student Assessment [thereafter PISA]. According to the TIMSS 2015 report, in terms of 8" grade
mathematics success, Canada is ranked as 8" with the highest mathematics success among English-
speaking countries, and Turkish students ranked 24" with a score of 458. In the PISA mathematics
result, Canadian students are ranked as 7" with a score of 516, and Turkish students are ranked as 52"
with a score of 420. When the results of TIMSS and PISA are compared, it is revealed that the
mathematics success of Turkey was below the mean of the participating countries (ODSGM, 2016).

One of the significant instruments employed in clarifying the possible reasons for the differences in
achievement determined through a large-scale examination is the comparison of textbooks (Alajmi,
2012; Son, 2012). The quality of the textbooks used in a class contributes to the effectiveness of the
teaching and learning process, and one can compare countries’ mathematical achievement ranks and
textbook quality according to international-scale examinations (Delil & Tetik, 2015; Fan, Zhu & Miao,
2013; Kulm & Capraro, 2008; Sevimli & Kul, 2015). Additionally, there are studies showing that there
is a strong correlation between the mathematical achievements of students and the quality of the
textbooks used (Fan, Zhu & Miao, 2013; Kulm & Capraro, 2008). The majority of textbooks and lesson
notes generally focus on shaping the content of mathematical knowledge to be taught and learned and
have the quality of a guidebook (Haggarty & Pepin, 2002; Hirsch, Lappan, Reys & Reys, 2005;
Thomson & Fleming, 2004). In their study, Alajmi and Reys (2007) stated that if a topic is not included
in the textbook, most probably this topic will not be mentioned in class. Hence, while preparing
textbooks, relevant parties’ attention should be on the selection of content appropriate to the
characteristics of the behavior to be measured.

One prominent argument in this debate may be on the quality of textbooks used in the classrooms and
how this quality might and should be used as a criterion to compare the ability of educational systems
which compete internationally in today’s world. The quality of the textbooks might be assessed by
looking at the questions provided in the textbook and this study offers this kind of analysis. The present
study offers a comparative analysis of mathematics questions placed in Turkish and Canadian school
textbooks in terms of cognitive process and knowledge dimension as well as the question types.
Questions addressing higher cognitive thinking levels increase the conceptual learning level of students
and may aid in the consolidation process (Duman et al., 2001). Considering with other factors
influencing the low mathematics achievement of countries, the role of compatibility or incompatibility
between teaching content and examination content in success or failure is undeniable. Textbooks with
time and duration incompatibility between classes make the end result, examination important in terms
of cognitive processes and knowledge dimensions of mathematics lesson content at the same level in
different countries and schools. Investigating the cognitive characteristics of activities used in the
mathematics education of countries having different success rankings may help to identify the strengths
and weaknesses of textbooks used in countries. The purpose of this research is to reveal the differences
in mathematics achievements of Turkish and Canadian students, hence contributing to the international
comparative studies in this area. In this study, we have not only discussed the comparative educational
research focusing the educational systems, teaching content and teacher practices in different countries,
but also have provided comparisons of teaching practices among Turkey and Canada.

The examination of textbooks might illustrate how teaching and learning occurs in a large population
(Li, Chen & An, 2009). As a result, the examination of these textbooks will identify the kinds of learning
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opportunities that the Canada and Turkey provide their students, and it will elicit the differences and
similarities in their teaching process. These findings might contribute to the development of teaching
materials. In the current research, selected Canadian and Turkish mathematics textbooks were compared
by concentrating on their cognitive level of the mathematics questions at the end of units. It is important
for researchers to determine the differences in student achievement and learning opportunities between
different countries. In this study, evaluation questions at the end of units in mathematics textbooks used
in both Turkey and Canada are assessed in terms of components of Synthesized Bloom Taxonomy (SBT)
such as ‘cognitive processes’ and ‘knowledge dimension’. With this aim, the following research
questions guided our study: 1) What is the level of mathematics questions in middle school mathematics
textbooks in Turkey and Canada according to the Synthesized Bloom Taxonomy? 2) Are there
differences between the types of mathematics questions in middle school mathematics textbooks in
Turkey and Canada? The results obtained from this study are important because of that a comparative
assessment was made on the cognitive field taxonomy, taking into account the content of the students’
learning process and countries’ mathematical achievement ranked in the large-scale examinations
(Haggarty & Pepin, 2002; Tornroos, 2005).

The Context of Study

The Turkish education system consists of kindergarten, primary, secondary and higher education.
Primary education level defines and is limited to the teaching of pupils aged from 6 to 14 and is
compulsory for all citizens, whereas the higher education level is optional. Both the state and the private
primary schools are governed and monitored by an official branch representing the Turkish Republic,
and this branch is called as the Ministry of National Education (thereafter MONE). The regulations
issued by MONE promote and define a standard mathematics curriculum, and all teachers serving the
relevant grade level have to follow this curriculum. As a result of reform movements, which took place
in mathematics education globally, there was a need to review national educational policies, learning
outcomes and teaching paradigms in Turkey and prepare a new curriculum that would meet this need.
In this direction, there has been a transition from a behavior-focused system and rote based learning
system in mathematics curriculum to an in-class learning-focused system emphasizing upper level skills
and aiming to improve conceptual understanding (Babadag & Olkun, 2006; Baki, 2008; Bulut, 2007;
Sriraman, 2010). Thus, changes that took place in the Turkish mathematics curriculum of 2005 were
organized modelling the curriculum programs implemented in countries such as England, the United
States of America, Canada and Singapore (Olkun, 2006). The basic aims of this curriculum may be
listed as to ensure effective student participation in the learning program, present the opportunity for
students to construct their own mathematical knowledge, improve the mathematical thinking skills of
students as well as helping them to gain problem-solving skills (Bulut, 2007; MONE, 2017). In Canada,
each one of the provinces and territories has one or two departments responsible for education, headed
by a minister. These departments concentrate only on the guiding the education of the country. Unlike
the education system present in Turkey, authority and responsibility were given to the local authorities.

Canadian children under the age of six and 16 must attend school and most of them go to public schools.
Similar to Turkey, elementary and high schools usually start in early September and end in late June.
The curricula in Canada is prepared by one of the official organizations of education departments linked
to this ministry. In order to enter to university in some provinces of Canada, such as British Columbia,
students must have a high school diploma and have been successful in the University Entrance Exams
in addition to school examinations. The Canadian mathematics curriculum follows a conceptual
approach which concentrating on the processes of critical thinking, problem solving and real-world
applications. The similarities in the educational process, semesters and program paradigms between
Turkey and Canada provide the opportunity to compare the two countries with a descriptive approach.

As such, it is necessary to discuss the developmental properties of the mathematics textbooks from
Turkey and Canada. In both countries, private publishers may prepare textbooks in accordance with the
national curricula with permission of the ministry or department of education. In Turkey, an enormous
investment was made in providing textbooks for all subjects and distributing them to schools free of
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change. In Canada, there is no requirement for teachers and students to use and follow previously
determined textbooks (Mullis, Martin, Foy & Arora, 2012). Compared with Canada, variation and
updating studies of the curriculum and textbooks are performed more often in Turkey. The textbooks in
Turkey must be designed accordingly with the previously announced curricula, and the weekly
distribution of topics is pre-determined while the teachers are expected to teach these topics. However,
teachers in Canada have more flexibility in terms of the elements to be followed during teaching using
textbooks. Textbooks have a significant effect on learning and teaching as content must reflect the
content of the curricula (Stein, Remillard & Smith, 2007; Pepin & Haggarty, 2001).

Conceptual Framework

In the educational policies in countries, measurement and assessment are dealt with as part of instruction.
With the aim of measurement and assessment, a variety of taxonomies are used to reflect the content
and quality of questions. The Bloom’s taxonomy is one of the most widely accepted systematic
classifications used for classification not only in the field of cognitive learning, but also in many other
areas including mathematics. The taxonomy developed by Bloom (1956) is about the cognitive learning
field and suggests there are six hierarchical levels of knowledge, comprehension, application, analysis,
synthesis and evaluation (Bloom, 1956). In their work, Smith, Wood, Coupland and Stephen (1996)
noticed some limitations of Bloom’s taxonomy and defined the MATH taxonomy, a variation of
Bloom’s taxonomy specific designed to the field of mathematical learning, with the aim of assessing
students’ understanding of mathematics. When the levels of both taxonomies are investigated in detail,
it is possible to see the “application” stage in Bloom’s taxonomy is divided into 3 different stages
respectively and they are discussed more thoroughly compared to the MATH taxonomy. The “synthesis”
level of Bloom’s taxonomy is determined to be equivalent to the “inferences, estimations and
comparisons” stage in the MATH taxonomy. The most important characteristic separating two
taxonomies is that the MATH taxonomy developed by Smith and his colleagues pays more attention to
the content relatedness among mathematical concepts. Porter (2002) assessed the stages of “knowledge”
and “comprehension” under the name “memorizing” to assess teaching content (curriculum and
textbooks).

Anderson and Krathwohl (2001) reorganized Bloom’s classification and dealt with two different
dimensions of the “knowledge dimension” and the “cognitive processes dimension”. These constitute
the knowledge dimension showing the content of learning outputs/questions and the cognitive processes
dimension showing how these targets are achieved. Thus, this two-dimensional revised taxonomy allows
the opportunity to assess cognition, not just in terms of knowledge, but simultaneously in terms of
processes (Krathwohl, 2002). The knowledge dimension comprises the factual, conceptual, procedural
and metacognitive levels with detailed information about their definitions and contents available in the
study (ibid). The cognitive processes dimension increases in complexity and scope moving from left to
right, while the knowledge dimension increases from top to bottom. To increase the complexity, scope
and abstraction, it is necessary for educators to perform detailed investigations about the levels of
guestions. Instead of just correlating knowledge to one content, an attempt is made to deal with
knowledge accumulation that aids in completing cognitive processes at the same time. However, it may
not always be possible to determine definite boundaries between the dimensions and the levels within
these dimensions.

The questions on TIMSS are classified in terms of skill levels in three cognitive areas of knowing,
applying and reasoning. This framework is only used to assess cognitive learning domains of problems
However, the study by Rivzi (2007) compared and synthesized some taxonomies to develop a new
taxonomy. This new taxonomy provides an opportunity to assess cognition in terms of knowledge
cognitive processes dimension. According to Rivzi, there are similarities between some levels in
Bloom’s taxonomy and this situation makes classification difficult. This particular study stated the
cognitive process stages in available taxonomies (Biggs, 1995; Bloom, 1956; Smith et al., 1996; Porter,
2002) overlapped and identified different levels to develop a new taxonomy called the Synthesized
Bloom Taxonomy (SBT). According to the SBT, the first stage of the cognitive learning field specific
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to mathematics is “assimilation”. At the first domain, the student knows the definitions of basic
mathematical concepts, facts and formulae, can make sense of familiar situation and activities and use
these to solve routine problems. After the assimilation domain, the student is expected to reach the
“transformation”. A student at the transformation level can understand the solutions to non-routine
mathematical problems or adapt themselves to new situations due to the accumulation of knowledge
gained during the previous stage. Questions in the transformation stage should test the ability to
transform knowledge from one form to another, from verbal to numerical. The second domain
concentrates on the skills of learners to apply knowledge and conceptual understanding to solve
questions. Finally, the “creation and validation” stage is reached where the individual should be able to
estimate mathematical relationships, prove, confirm, make generalizations, assess and reconstruct
knowledge as a new unit. The last stage, reasoning, goes beyond the solution of routine questions to
comprehend unfamiliar circumstances, complex contexts, and multi-step problems. The creation and
validation stage in SBT is equivalent to the combination of the evaluation and synthesis belongs to stages
of the revised Bloom taxonomy. In the SBT the questions in the curriculum and textbooks are analyzed
in two dimensions of the cognitive processes and the knowledge dimension (Rivzi, 2007). The
dimensions and sub-dimensions of the SBT used in this study are shared in detail in the data analysis
section (see Table 2 and 3).

Relevant Research

Textbooks are seen an essential material for both students and teachers. According to Pepin and
Haggarty (2001), the subject of mathematics in the classroom is intensely affected by the existing
textbooks, since most teachers prefer to use them as their main teaching materials. This argument is
supported by a study conducted by Rezat in 2009. In this study, Rezat (2009) emphasized the importance
of using textbooks in the teaching and learning process. According to the tetrahedron model developed
specifically for the field of mathematics education by Rezat (2009), the interaction between teachers,
learners, textbooks and mathematical knowledge should be used to explain the quality of the teaching
and learning processes. In recent years, various studies have explored the textbooks because of their
important position in the process of teaching and learning. When comparative studies in the relevant
literature are investigated thoroughly, it has been noted that the context of design, language, content,
teaching activities and questions in textbooks from two or more countries are assessed in terms of
similarities and differences (Erbas, Alacaci & Bulut, 2012; Haggarty & Pepin, 2002; Kar, Giiler, Sen &
Ozdemir, 2017). For example, Haggarty and Peppin (2002) completed a study comparing the most
popular mathematics textbooks in England, Germany and France. The results of their study found that
English textbooks had a tendency to show mathematics as a discipline where learning was mandatory,
with accuracy simply accepted and comprised of rules and processes. German textbooks had lower
levels of difficulty in mathematics questions compared to textbooks from other countries, while the
questions in French textbooks included mathematical activities mainly based on daily life. Another study
comparing the mathematics questions in middle school 8th grade level of mathematics textbooks on a
country basis was conducted by Ozer and Sezer (2014), and they stated that compared to textbooks from
Singapore, there was more overlap between American and Turkish mathematics textbook contents.
Their study observed that in American and Singaporean textbooks questions addressing to the higher
levels of comprehension were more frequent, while the questions in Turkish books generally addressed
the lower levels of comprehension as they focused on answering the question rather than the solution
method. Kar et al. (2017) investigated the methods used for multiplication of fractions in Turkish and
American textbooks. The result of this study showed that the mathematics questions provided in
American textbooks had a style requiring more high-level cognitive skills. The basic difference revealed
in this study is that the primary aim of American textbooks is to develop conceptual understanding
primarily followed by procedural skills, while in Turkish textbooks the aim is to develop both
simultaneously.

When studies in Turkey are investigated, they appear to focus mainly on student and teacher opinions
of the choice or lack of choice in the use of learning and teaching in textbooks. Within this scope, the
focus has been on qualities like the technical properties of the textbooks, activities in the textbooks and

140

I e A = M TR RISIaU E| 2018, Volume 7, Issue 3 www.turje.org


http://www.turje.org/

KUL, SEVIMLI, AKSU; A comparison of mathematics questions in Turkish and Canadian school textbooks in terms of
synthesized taxonomy

problem state or application principles (Bingdlbali, Géren & Arslan, 2016; Erbas, Alacaci & Bulut,
2012; Kurtulmus, 2010; Sevimli, 2016; Tasdemir, 2011). There are a limited number of studies available
that assess questions in textbooks in terms of knowledge and cognitive processes dimensions of the
cognitive learning field (Biber & Tuna, 2017; Karadeniz et al., 2015). Ubuz and Sarpkaya (2014)
observed that while the algebraic tasks in 6th grade textbooks required high levels of cognitive thinking,
the levels of applications in class were low. Another study relevant to the issue at hand is conducted by
Biber and Tuna (2017), and in this study they stated that the number of questions belonging to the
analysis, synthesis and evaluation levels among the exercise questions found in Turkish textbooks were
very low. There is no study investigating the cognitive level of the mathematics questions in Turkish
textbooks along with those from another country in terms of SBT dimensions. The present study
compares Canada and Turkey on how they sustained mathematical success in international
examinations. This study provides insights into the similarities and differences in the cognitive learning
levels of questions in Canadian textbooks, with proven student success, and Turkish textbooks. In this
way, it is important for researchers to determine the differences in student achievement and learning
opportunities between different countries.

METHODOLOGY

In accordance with the aim of the research, data were collected with document analysis. Document
analysis, known as the investigation process based on cases with the research focus on written material,
records or documents, is generally used in educational studies when textbooks and curricula are the data
source (Yidirirm & Simsek, 2008). The documents in this research are available middle school
mathematics textbooks from Turkey and Canada and the exercise questions within these documents
were analyzed accompanied by their relevant conceptual frameworks. While completing comparative
document analysis, it is important to explain the context of the written sources from which data are
obtained (Bowen, 2009).

Selection of Textbooks

According to the examination results of the international TIMSS (2015), as the mathematical
achievement of 8" class students in Turkey was below the mean success points and Canada was among
countries with success above the mean points, the textbooks from these two countries were compared.
Data were gathered from the mathematics questions at the end of the units in four Turkish and four
Canadian textbooks. In Turkey, there are two types of textbooks available to be used by all teachers and
students in schools with ministry approval, prepared by commissions and government-authorized
textbooks. All textbooks are checked by Ministry of National Education (MONE) since the centralized
nature of Turkish educational system that is based on a curriculum.

The middle school mathematics textbooks are available for all students, educators and parents and listed
on the MONE official website for the 2016-2017 academic year included in the study (Table 1). These
books were accepted as textbooks for a five-year duration from the year of publication by decision of
the Board of Education. These books are recommended for use in many Turkish state schools; so they
reach many students. The fact that textbooks are published in similar years in terms of updating are also
factors affecting book selection. Four textbooks (Aydin, 2016; Aydin & Giindogdu, 2016; Keskin, 2016;
Yaman, Akkaya & Yesilyurt, 2016) were examined in the present study. These textbooks do not contain
any additional material.

Math Makes Sense for 5, 6, 7 and 8 grades textbooks series (Appel et al., 2008; Appel et al., 2009;
Baron, et al., 2008; Garneau et al., 2007) were included in the content analysis (Table 1). One of the
reasons for this book selection is that researchers can easily access and obtain these textbooks. These
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textbooks are compatible with Canadian mathematics curriculum and used in a variety of grade levels
across the provinces in Canada. Authors of these textbooks assert to develop creative thinking, problem
solving and understanding of mathematical ideas. The exercise questions in the evaluation sections at
the end of the units in these books were used as the data tool. This study including middle school level
textbooks was deemed necessary as there is no study analyzing the contents of mathematics textbooks
used at this level in both countries and as the education stage is a target group for international
examinations like TIMSS.

Table 1.
Content analysis of middle school textbooks
Grade Turkey Number of Ques. Canada Number of Ques.
5 Koza Publication (2016) 106 Math Makes Sense 5 (2008) 101
6 Koza Publication (2016) 154 Math Makes Sense 6 (2009) 74
7 Koza Publication (2016) 105 Math Makes Sense 7 (2007) 129
8 Koza Publication (2016) 174 Math Makes Sense 8 (2008) 184

Analysis of Data

To assess the mathematics textbooks from both countries in terms of SBT in this study, the exercise
questions at the end of each unit and content where students may display their performance were used.
Descriptive statistical methods were used in the analysis of data. Investigation of questions in middle
school mathematics textbooks was completed in 3 stages. These stages are shown in Figure 1 and
explained in order.

Reach consensus

Comparison Individual Assessment

Figure 1. Stages of investigation of questions according to synthesized Bloom taxonomy

In the first stage, evaluation questions from a random unit in the textbooks from both countries were
selected. Questions related to the topic were inserted on a taxonomy table by three researchers. For this,
the mathematics textbooks from both countries were investigated.

Later the basic principles to be used to insert the questions from the textbooks on the taxonomy table
were determined by the researchers. After keywords regarding level of questioning such as level 1
(recalling, defining, showing, classifying, recognizing), level 2 (applying, drawing, interpret, solving,
analyse, generating) and level 3 (predicting, estimate, decide, criticize, justify, evaluating) were
obtained in this process, the row relating to the knowledge dimension and the column relating to the
cognitive processes dimension for evaluation questions at the end of units in textbooks from Turkey and
Canada were identified and the location of the mathematics questions on the SBT was determined
(Krathwohl, 2002).

In the second stage, the mathematics questions were independently coded by each researcher. In the
third stage, the reliability between the coders was determined. In this stage the researchers met again
and identified inconsistencies in the locations on the taxonomy table. These three stages continued
cyclically. Later the inconsistent questions coded by researchers were discussed and a consensus was
reached. During this process, if necessary, opinions were sought from an expert in measurement and
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assessment. It should be stated that each mathematics question in textbooks may be evaluated more than
one cells but in this study we assume each question, evaluated just one cell.

Table 2.
Synthesized Bloom taxonomy

Cognitive Process

Knowledge dimension 1. Assimilation 2. Transformation 3.Creation and Validation

A. Factual

B. Conceptual

C. Procedural

D. Meta-cognitive

The horizontal axis of the SBT dimensions presented in Table 2 shows the cognitive processes
dimension, while the vertical axis contains the knowledge dimension (Rivzi, 2007). Numbers on the
horizontal axis are used to code levels on the cognitive processes dimension, while letters on the vertical
axis code levels of the knowledge dimension. Thus, for example a while a question in B1 category
requires assimilation of basic mathematical concepts, a question in the A2 category includes the skills
of investigating a case in a new situation and selection of the appropriate method. Some question
samples related to coding of questions in middle school mathematics textbooks used in both countries
are given in Table 3. For example, the main activities in Al category involved knowing and recalling
about definitions of a triangle and a quadrilateral and its properties. The question in the A2 category
includes constructing meaning from the pie chart and selection of the appropriate graph type. The
guestion in the seventh grade of Canadian textbook may expect from students to draw a net for triangular
prism and cylinder in order to identify their faces, edges and vertices. Conceptual knowledge that
students need to know and use them in solving this question, therefore it is in the category of A2. Next
example, using algebra tiles allow students to better understand ways of algebraic thinking and the
concepts of algebra. The same cognitive level of question (B1), it is expected that students should be
able to relate a percent expression to a fraction and a decimal concept and convert such concepts between
each other. The first level of mathematical thinking involves solving routine questions using rule based
algorithms. Another mathematics questions in the both textbooks have been categorized as B2 since it
is a conceptual knowledge for students to find a rooted number, close value, or to find the range of
numbers given from within the root. The student at this stage can apply his/her previous knowledge to
new situations. The question in the category of B3, it is expected from student that after having
conceptual knowledge about construction of triangle, it will make a judgment about whether a triangle
is constructed based on a given data.

Table 3.
Coding examples of questions in Turkish and Canadian textbooks
Code Turkey Canada
Please fill in the blanks below.
Al A quadrilateral has ......... interior angles. Describe the value of each digit in 3.675.
A triangle has three ....... and........... .

The percentages of the milk

products collected from the

dairy farms are shown in the pie Nt st
s

Grafic: 547 Urirend -
i i Draw a net for each object.

. Identify and name each face.
' ;

chart on the right. Which of the - a b} tom

A2 following is appropriate to At -—r—
show the data on the pie chart? R &5em
A. Histogram B. Binary line sl 2
graph N e

C. Line chart D. Column chart e

iy W

V75 and V136 esti i Use guess and test to estimate each square
B2 75 and V136 estimate the approximate values of the 4t tg two decimal places. Record each trial.,

numbers up to the nearest tenth. a)vi7 b) VIOB c¢) V33 d)V79

143

I e A = M TR RISIaU E| 2018, Volume 7, Issue 3 www.turje.org


http://www.turje.org/

KUL, SEVIMLI, AKSU; A comparison of mathematics questions in Turkish and Canadian school textbooks in terms of

synthesized taxonomy

Cloe

concluded that Cell Phones in Cheo's School

the number of =B |

15-years old |2l | | 5] |
A triangle cannot be constructed with either of the students with ;‘.ﬁ 1 ! a2 J
following data. cell phones is =% }

about 5 times %J‘ T &

B3 A.BCl=7cm B.IDFl=6cm  C.m(A)=56° D.IMi=14cm the number of = | | T "I [ 71|
m(B) = 64° IEFI=9cm m(B) = a8° IKU=10em 11 years old | lx H B ul |
m(C) = 78° m(F) = 90° m(C) = 86° IKMI=9em  students with _,,_,J" ‘”l TS I

cell phones. Is fﬁ -*-if,.nmf”*f*':' 1
Cleo’s
conclusion correct? If vyes, justify her
conclusion. If not, explain how the graph may
have led to the incorrect conclusion.
The below table show that the sales prices of same Carlton evaluated this expression: His work is
kind of products in different quantities belongs to the below shown.
four companies and the discount applied to these zf+(g+i):? Where did Carlton go
prices are given. According to the table, which product 5 3 12
is better to buy? Evaluate your decision with friends.  wrong? What is the correct answer?
C3 Quantity Sales Discount 4 2 1, 4 .8 1
C°m)fa”y ko (Do AT IR AT RETY
14 9, 14 9 7 3
Y 8 11 15 SR ¥x%
el
T a5 a4 s L3l
5 2 1 10
7, 12, 17, 22 ... the number pattern is given. . le. Its di .
According to this: An area rug is rectangle. Its dimensions are
a) Model and discuss this pattern 3'.4 m by 2.7 m. . .
D2 ' Discuss and show different strategies you can

b) The “number of representatives” of the pattern rule
express yourself using.
¢) Find out the 48th step of this pattern.

use to find the area of the rug. Which strategy
is best? Justify your answer.

The sample question taken from the Canadian textbook and assessed as C3 category is expected to
develop the students’ skills of mathematical processing (procedures) and identifying errors in
mathematical procedures. As a result, the aim is that the student can reach the correct generalization.
According to information given in a C3 question from the Turkish textbook, the student is expected to
choose the most advantageous from a choice of the same product offered by four companies. As a result,
the student is required to assess and calculate the discounts applied to prices.

According to D2 question in Canadian 5th grade textbook, in the given case, the student has the ability
to make an estimation about area of the rug and to discuss their ideas with peers. The student also in this
level of question has the ability to make comparison, evaluation and judgment based on a given situation.
According to information in the D2 question, students are expected to form a correlation using
algorithms supporting algebraic thinking structures to determine the relevant pattern. The questions in
the textbooks were classified according to cognitive learning area with each question coded according
to the SBT. More coding examples are presented in the study by Rivzi (2007).

Based on the consideration that different question types may be required to present content with
appropriate levels of cognitive competence, this study also analyzed the textbook content according to
the composition of question types. When classifying the content according to question type,
characteristics such as constructed response (open-ended), fill-in-the-blanks, multiple choice, true/false,
matching and table filling were noted.
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Validity and Reliability of Data

Expert opinion was sought under the scope of the validity of the research. Three experts in the field of
mathematics education determined that the levels and learning areas in the textbooks from the compared
countries were similar and included all middle school mathematics textbooks and stated that there was
no problem in terms of the opinions and validity of scope.

The coefficient for reliability between evaluators was used within the scope of validity of the research.
In calculation of the consistency percentage between three coders, the reliability coefficient formula of
Miles and Huberman (1994) of reliability = consensus / (consensus + dissidence). According to this
formula, the reliability coefficient between the coders in this research was calculated as 0.84 (452/
(452+85)). This result means the study is accepted as reliable (Miles & Huberman, 1994).

FINDINGS

In the present study, 1027 mathematics questions at the end of units where students may display their
performance in 5", 6", 7" and 8" class mathematics textbooks used in Turkey and Canada are
investigated according to the SBT and question types.

The questions in the textbooks are investigated in detail in terms of the knowledge dimension and the
cognitive processes dimension and the obtained data are presented in Table 4. The evaluation questions
at the ends of units in Turkish textbooks are determined to be numerically higher compared to Canadian
textbooks (Turkey: n=539, Canada: n=488). Additionally, the textbooks in both countries are similar
with no content observed that could be assessed within the A3, C1, D1 and D3 categories.

Table 4.
Distribution of question in Turkish and Canadian textbooks according to SBT
Al A2 A3 Bl B2 B3 Cl1 C2 C3 D1 D2 D3 Total

R f 103 40 - 28 67 1 - 282 7 - 1 - 539
% 192 75 - 52 124 21 - 523 12 - 01 - 100
CN f 48 45 - 59 7 33 - 181 32 - 12 - 488
% 98 92 - 12,1 16 6,7 - 37,1 66 - 25 - 100

Bar graphs are used to descriptively compare the dimensions in the SBT between the countries. The
percentage rates obtained from analysis of questions in Turkish and Canadian middle school
mathematics textbooks according to the sub-dimensions of the cognitive processes dimension are
presented in Figure 2-A. Of questions in Turkish middle school textbooks, 390 are in the
“transformation” stage (72.3%), 131 are in the “assimilation” stage (24.4%) and 18 are in the “creation
and validation” stage (3.3%) of the cognitive processes dimension.

In Canadian middle school textbooks, 316 questions are in the “transformation” stage (64.8%), 107 are
in the “assimilation” stage (21.9%) and 65 are in the “creation and validation” stage (13.1%) of the
cognitive processes dimension. In terms of the cognitive processes dimension, the questions in Turkish
and Canadian textbooks are dominantly identified to be at the “transformation” level. Generally, while
the textbooks from both countries contained similar cognitive processes dimension questions, it is
noteworthy that Canadian textbooks contained more questions at the “creation and validation” level.
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Figure 2. Cognitive processes dimension of questions in textbooks from Turkey and Canada (A) and distribution
according to sub-levels of the knowledge dimension (B)

In Figure 2-B the questions in Turkish and Canadian middle school mathematics textbooks are analyzed
according to the sub-dimensions of the knowledge dimension. Accordingly, Turkish middle school
textbooks included 289 questions requiring “procedural knowledge” (53.5%), 143 requiring “factual
knowledge” (26.7%), 106 requiring “conceptual knowledge” (19.7%) and 1 requiring “metacognitive
knowledge” (0.1%). Canadian middle school textbooks included 213 questions requiring “procedural
knowledge” (43.7%), 170 requiring “conceptual knowledge” (34.8%), 93 requiring “factual knowledge”
(19%) and 12 requiring “metacognitive knowledge” (2.5%). In both countries it appears that content is
dominantly at the “procedural knowledge” level for questions in middle school mathematics textbooks
(Figure 2-B). Generally, while the textbooks from both countries included questions with similar
knowledge dimensions, Canadian textbooks are identified to include more questions at the
“metacognitive knowledge” level. Additionally, while the questions in Canadian textbooks focused on
“conceptual knowledge”, Turkish textbooks are identified to focus on “factual knowledge”. Samples
commonly encountered in both textbooks and coded as C2 are presented in the following examples.

From a Canadian 7™ class mathematics textbook: Find the surface area and volume of each
rectangular prism. Evaluate and compare these three shapes.

a) b) 50 cm
6 m

2 2m

: 3m
tfmmmmmmmme et
C
} 8cm . 3cm

I 3cm

Figure 3. Sample question in a Canadian textbook from C2 level

As formula knowledge is required to calculate the area and volumes of the prisms given in this example,
it is at the “procedural” level of the knowledge dimension, while as there is a transition between different
shapes during the calculation process it is at the “transformation” level in terms of the cognitive
processes dimension.

From a Turkish 8™ class mathematics textbook at C2 level: For the figures given in the following
coordinate systems, draw the image of the triangle formed by offsetting to the left by 4 units along the x
axis and rotation clockwise around the origin by 270 degrees and draw the image of the quadrilateral
formed by reflection in the x axis and also clockwise rotation 90 degrees around the origin.
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Figure 4. Sample question in a Turkish textbook from C2 level

This question is at the procedural level of the knowledge dimension and the transformation level of the
cognitive processes dimension as there is a need to know the rule for offset and rotation of the shapes
given and because a new geometric shape is formed in this process.

Question Types

70 66

60 57

50
40
30

10 I 6 7 I 6 > 5 6
1 l 1
. al B: Em 0w 2 lnm
Multiple Open-ended Matching True\False Fillinthe  Creating Other
choice blank table

B Turkey M Canada

Figure 5. Distribution of question types in Turkish and Canadian textbooks

The results relating to the question types in middle school mathematics textbooks from both countries
are given in Figure 4. Of the 539 mathematics questions in Turkish middle school textbooks, 311 are
multiple choice (58%), 71 are fill-in-the-blanks (13%), 58 are matching (11%), 47 are true/false (9%),
31 are open-ended (6%), 16 are other (3%) and 5 are table fill (1%). For Canadian middle school
textbooks of 488 mathematics questions, 325 are open-ended (66%), 57 are multiple choice (12%), 34
are true/false (7%), 29 are fill-in-the-blanks (6%), 28 are other (6%), 10 are table fill (2%) and 5 are
matching (1%). The majority of questions in Turkish textbooks are multiple choice type questions, while
the majority of questions in Canadian textbooks are determined to be open-ended. In addition, it appears
that open-ended question types are not commonly found in Turkish textbooks, with more multiple choice
question types used. According to these results of the study, the majority of open-ended questions in
Canadian textbooks (68%) are at the level of conceptual knowledge. Turkish textbooks commonly use
fill-in-the-blanks and matching type questions and the majority of these question types are determined
to be in the knowledge dimension.
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DISCUSSION and CONCLUSION

Content analysis of textbooks and comparison studies between countries actually provide hints about
the educational system of a country and the instructional cycle of knowledge. The focus of the study
was on cognitive level of questions in mathematics textbooks as potentially contributing to
understanding the differences in the mathematical achievement of Turkish and Canadian students.

The results of this study show that in terms of the cognitive processes dimension, textbooks from Turkey
and Canada most commonly include questions at the “transformation” level with fewer questions at the
“creation and validation” level (see Figure 2-A). Additionally, according to the knowledge dimension,
mathematics questions in textbooks from both countries are most commonly at the “procedural” level
with fewer questions at the “metacognitive knowledge” level (Figure 2-B). This suggests that textbooks
from both countries include questions dominated mainly by application. Similarly, when the questions
in the both mathematics textbooks are compared with respect to knowledge dimension, eighth textbooks
included questions that required mainly procedural knowledge. According to the cognitive process and
knowledge dimensions, textbooks contain mainly average level stages which may be explained by
choosing content that will communicate comprehensible messages to the majority of students in the
target audience. In fact, previous researchers have shown that the teaching activities and examination
questions used mainly contain content that can be understood by students at the average level (Arslan
& Ozpinar, 2009; Biber & Tuna, 2017; Giiler, Ozdemir & Dikici, 2012; K6gce & Baki, 2009; Karadeniz
et al., 2015; Riazi & Mosalanejad, 2010; Vincent & Stacey, 2008).

For example, Biber and Tuna (2017) investigated middle school mathematics textbooks and identified
that the number of questions in the upper level stages (analysis, synthesis, evaluation) are very low, and
that questions generally had to be at low cognitive levels. Similarly, Delil and Tetik (2015), in a study
analyzing the TIMSS-2015 cognitive areas of mathematics questions on 8" class central examinations,
determined that the large majority of 8" class mathematics lesson questions are at application level. In
fact, for students to gain higher level cognitive skills, it is necessary for the learning outcomes of the
middle school mathematics program to focus on the higher level the cognitive processes dimension.
However, a study by Kaplan, Baran and Hazer (2013) investigating the learning outcomes of the middle
school mathematics curriculum, determined that there are fewer learning outcomes from the higher level
stages, with behavior generally focused on the comprehension and application stages. On the basis of
this result, it may be said that the content of textbooks is prepared to reflect the cognitive levels of
learning outcomes from the current curriculum. NCTM (2000) intensely supports the skill of learner to
elucidate and validate their mathematical ideas. However, the learner themselves frequently have little
motivation or skill to produce high quality justifications deprived of the external aid (Ding & Li, 2010).
Students should be needed to solve a question so as to be able to validate and clarify their mathematical
ideas. Likewise, for students to gain higher-level cognitive skills, there is a need for more activities and
preparation of questions based on the higher-level cognitive dimensions (Zorluoglu, Kizilaslan &
Sozbilir, 2016).

While the results of the study generally show that the textbooks from both countries contain questions
with similar cognitive qualities, the basic differences between the two countries are that Canadian
textbooks contain more “metacognitive knowledge” questions, while Turkish textbooks contain more
“factual knowledge” questions. Some researchers have found that countries with textbook content in
accordance with the international examination questions requiring metacognitive skills are more
successful (Tornroos, 2005). Similarly, there are studies showing that there is a strong correlation
between the mathematics achievements of students and the quality of the textbooks used (Fan, Zhu &
Miao, 2013; Kulm & Capraro, 2008). Textbooks may be described as being a source of self-regulation
for students and of guidance for teachers (Schmidt, McKnight & Raizen, 1997; Isik, 2008; Thomson &
Fleming, 2004). Undoubtedly there are many factors affecting the mathematics success of countries and
it is not realistic to limit the success or failure to only the quality of the textbooks. If the teacher does
not teach the content, the learner do not have the opportunity to acquire it. Therefore, any lack of learning
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cannot be blamed merely on the textbook as stated by Usiskin (2013). Yet the proportion of the textbook
content and how it is communicated to the students are important.

Additionally, Sevimli (2016) stated that educators even at higher level, relied on textbooks, while using
different resources. As textbooks head the list of tools used in completing the internal transformation
process, it may be said that the quality of the teaching materials used affect educators’ behavior.
Additionally, Airasian and Miranda (2002), discussing the role of measurement and evaluation in
taxonomy, stated that the taxonomy’s transformation to a two-dimensional structure may be beneficial
in creating more open links between targets, learning processes and measurement and evaluation duties,
in addition to determination of targets and more transparent planning of the learning process. The
conceptual framework created with the constructivist theory led the way for student-centered
applications aiming to develop higher-level thinking skills, especially. With the aim of measuring upper
level thinking skills related to the creation and validation stage of the cognitive processes dimension,
alternative evaluation methods such as the “degree point key” and “degree scales” for performance
observation may be used.

However, the result of comparisons between the question types in textbooks determined that questions
in Turkish textbooks were mainly of the multiple choice type, while open-ended type questions were
more commonly used in Canadian textbooks. Students who encounter questions with content where
alternative solution approaches may be used in Canadian textbooks may raise awareness about
examinations like TIMSS and PISA. These international-scale examinations include constructed
response questions requiring alternative solution pathways and reasoning types. A study by Incikabi
(2012) comparing the content of TIMSS and placement tests (in Turkish “Seviye Belirleme Sinavi”
SBS) found no significant differences in terms of learning areas, but the SBS exam did not use open-
ended questions as the TIMSS exam did and contained more application questions and fewer reasoning
guestions.

Two-dimensional taxonomy gives an opportunity to assess cognition not just in terms of knowledge but
simultaneously in terms of processes (Krathwohl, 2002). This study is used two dimensional taxonomies
to gather detailed information about the characteristics of textbook questions. The findings provide an
opportunity for readers to think of textbooks from a broad perspective. However, three important
abilities of knowing, applying, and reasoning in the cognitive learning field are more concentrated in
TIMSS (ODSGM, 2016). Similarly, the questions in our study are classified in terms of skill levels in
three cognitive areas such as ‘assimilation’, ‘transformation’ and ‘creation and validation’. The
classification of cognitive skills in TIMSS is equivalent to dimensions of cognitive process of SBT
respectively. Two-thirds of the questions in TIMSS examinations call for the abilities of applying and
reasoning. The answer of the question in the applying category concentrates on displaying conceptual
understanding.

The last category involves constructed response and multi-step questions and requests learners to
rationalize the solutions and employ different approaches. The results of the study suggested that the
guestions in Turkish and Canadian textbooks showed similar characteristics in terms of the cognitive
processes and knowledge dimensions. It was found that middle school mathematics textbooks from both
countries most commonly contained questions at the “transformation” stage of the cognitive processes
dimension and the “procedural” level of the knowledge dimension. However, the clearest differences
were that Canadian textbooks included slightly more “creation and validation” questions in terms of the
cognitive processes dimension, while Turkish textbooks included more “factual” level questions in
terms of the knowledge dimension. In other words, Canadian textbooks comprise more questions that
require higher order thinking skill. It can be said that Canadian textbooks prioritize the improvement of
higher order thinking and give learners more opportunities to explore mathematical relationships and
use different approaches. Additionally, while Turkish textbooks included more multiple choice
questions requiring procedural skills, Canadian textbooks more commonly used open-ended questions
requiring cognitive skills. Therefore, the questions in Canadian textbooks slightly meet the cognitive
domains highlighted in the TIMSS, which might be another factor that Canadian students are more
successful than Turkish.
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Implications

The results of this research could help, for educators, policy makers, and teachers to consider textbooks
from a different standpoint. Mathematics textbook authors should be supported to develop questions for
mathematics textbooks in terms of cognitive learning. Consideration of the content of international-scale
examination questions while preparing textbook content may ensure questions with higher quality are
written which may then increase student awareness. When the mathematics questions in high school
entrance exam of 2017-2018 in Turkey are taken into consideration, it has been seen that there is a more
place given for questions types that students should read, analyze and interpret using mathematical
reasoning. It is therefore recommended that the number of constructed response questions and guestions
requiring interpretation be increased in exercise questions in textbooks in Turkey. As this study was
only completed to investigate the cognitive levels of the content of textbooks, future studies in this field
should investigate different aspects of the interaction between teacher-textbook and student-textbook.

The present study has some limitations; first the examination of textbooks was limited to only
mathematics questions at the end of units. Therefore, future study is needed to explore more questions
in text using different taxonomy so as to gather comprehensive results regarding mathematics textbooks.
Another limitation of this study was derived from the selection of four Turkish and four Canadian
textbooks. Future research should examine a large number of textbooks to acquire detailed results
regarding cognitive process level of mathematics questions available at textbooks utilized in different
countries. Such research might contribute to clarifying the causes of the differing levels of achievement
detected in past international comparative studies. Lastly, although the examination of textbooks offers
evidences regarding what and how countries teach, the teaching and learning process employed in
countries cannot be demonstrated in such analyses.

REFERENCES

Airasian P. W., & Miranda, H. (2002). The role of assessment in the revised taxonomy. Theory into Practice,
41(4), 249-254.

Alajmi, A., & Reys, R. (2007). Reasonable and reasonableness of answers: Kuwaiti middle school teachers’
perspectives. Educational Studies in Mathematics, 65(1), 77-94.

Alajmi, A. H. (2012). How do elementary textbooks address fractions? A review of mathematics textbooks in the
USA, Japan, and Kuwait. Educational Studies in Mathematics, 79(2), 239-261.

Anderson, L. W., & Krathwohl, D. R. (Eds.). (2001). A taxonomy for learning, teaching, and assessing: A revision
of bloom’s taxonomy of educational objectives. New York: Longman.

Appel, R., Chichak, D., Jeroski, S., Morrow, P., Wortzman, R., Brown, T., Harcourt, L., Kinsman L., Nicolson,
C.P. (2008). Math Makes Sense 5. Toronto, Ontorio: Pearson Education Canada.

Appel, R., D’ Amour, L., Maurer, G.S., Nicolson, P.C., Brown, T., Jeroski, S., Morrow, P., & Sul, G. (2009). Math
Makes Sense 6. Toronto, Ontorio: Pearson Education Canada.

Arslan, S., & Ozpmnar, 1. (2009). Evaluation of 6th grade mathematics textbooks along with the teacher opinions.
Dicle University Journal of Ziya Gékalp Faculty of Education, 12, 97-113.

Assaly, I., & Smadi, O. (2015). Using Bloom’s taxonomy to evaluate the cognitive levels of master class textbook’s
questions. English Language Teaching, 8(5), 100-110.

Aydin, E. (2016). Ortaokul Matematik 8. Sinif’ Ders Kitabi. Milli Egitim Bakanlhigi, Talim Terbiye Kurulu
Bagkanlig1. Ankara: Koza Yayin Dagitim.

Aydin, E., & Giindogdu, L. (2016). Ortackul Matematik 6. Sinif’ Ders Kitabi. Milli Egitim Bakanhgi, Talim
Terbiye Kurulu Baskanligi. Ankara: Koza Yayin Dagitim.

Babadogan, C., & Olkun, S. (2006). Program development models and reform in Turkish primary school
mathematics curriculum. International Journal for Mathematics Teaching and Learning. [Online]:
Retrieved 10 September 2016 from http://www.cimt.plymouth.ac.uk/journal/default.htm.

Baki, A. (2008). Kuramdan uygulamaya matematik egitimi [Mathematics education from theory to practice].
Ankara: Harf Egitim Publishing.

Baron, L., Davis, G., Ludwig, S., Neel, K., Sidley, R., Brown, T., Jeroski, S., Milne, E., Pusic, J., & Sufrin, D.
(2008). Math Makes Sense 8. Toronto, Ontorio: Pearson Education Canada.

150

I e A = M TR RISIaU E| 2018, Volume 7, Issue 3 www.turje.org


http://www.turje.org/

KUL, SEVIMLI, AKSU; A comparison of mathematics questions in Turkish and Canadian school textbooks in terms of
synthesized taxonomy

Biber A. C., & Tuna, A. (2017). A comparative analysis of the exercise questions in secondary school mathematics
books based on learning domains and bloom’s taxonomy. Ondokuz Mayis University Journal of Faculty of
Education, 36(1), 161-174.

Biggs, J. (1995). Assessing for learning: Some dimensions underlying new approaches to educational assessment.
The Alberta Journal of Educational Research, 41(1), 1-17.

Bingoélbali, F., Goren, A. E., & Arslan, S. (2016). Mathematics teachers’ levels of reading textbooks: an
investigation within the context of the curriculum objectives. Turkish Journal of Computer and
Mathematics Education, 7(2), 460-485.

Bloom, B. S. (1956). Taxonomy of educational objectives, the classification of educational goals—Handbook I:
Cognitive domain. New York: McKay.

Bowen, G. A. (2009). Document analysis as a qualitative research method. Qualitative Research Journal, 9(2),
27-40.

Bulut, M. (2007). Curriculum reform in Turkey: A case of primary school mathematics curriculum. Eurasia
Journal of Mathematics, Science & Technology Education, 3(3), 203-212.

Delil, A., & Tetik, B. Y. (2015). An analysis of Turkish eight grade high stakes mathematics examination questions
based on TIMSS-2015 framework. Celal Bayar University Journal of Social Sciences, 13(4), 165-184.

Duman, T., Karakaya, N., Cakmak, M., Erayi M., & Ozkan, M. (2001). Konu alan: ders kitab inceleme kilavuzu:
Matematik 1-8 [Subject area course book review guide: Mathematics 1-8]. Nobel Publishing: Ankara.

Erbas, A., Alacaci, C., & Bulut, M. (2012). A comparison of mathematics textbooks from Turkey, Singapore, and
the United States of America. Educational Sciences: Theory and Practice, 12(3), 2324- 2330.

Fan, L., Zhu, Y., & Miao, Z. (2013). Textbook research in mathematics education: development status and
directions. ZDM: The International Journal on Mathematics Education, 45(5), 633-646.

Garneau, M., Pusic, J., Neel, K., Jeroski, S., Ludwig, S., Sidley, R., Mason, R., & Brown, T. (2007). Math Makes
Sense 7. Toronto, Ontorio: Pearson Education Canada.

Giiler, G., Ozdemir, E., & Dikici, R. (2012). A comparative analysis of elementary mathematics teachers’
examination questions and SBS mathematics questions according to Bloom’s Taxonomy. Erzincan
University Journal of Faculty of Education, 14(1), 41-60.

Haggarty, L., & Pepin, S. (2002). An investigation of mathematics textbooks and their use in English, French and
German classrooms: who gets an opportunity to learn what? British Educational Research Journal, 28(4),
567-590.

Hirsch, C., Lappan, G., Reys, B., & Reys, R. (2005). Curriculum as a focus for improving school mathematics.
Mathematicians and Education Reform Forum Newsletter, 18(1), 12-14.

Isik, C. (2008). The factors affecting the use of mathematics textbook of mathematics teachers at primary education
(Grades 6-8) and their expectations. Kastamonu Journal of Faculty of Education, 16(1), 163-176.

Incikabi, L. (2012). After the reform in Turkey: A content analysis of SBS and TIMSS assessment in terms of
mathematics content, cognitive domains, and item types. Education as Change, 16(2), 301-312.

Kaplan, Z., Baran, T., & Hazer, O. (2013). A study of the target behaviors in the math curriculum for sixth to
eighth grades in reference to cognitive processes. Ahi Evran University Kirsehir Journal of Faculty of
Education (KEFAD), 14(1), 347-366.

Kar, T., Giiler, G., Sen, C., & Ozdemir, E. (Accepted, 2017). Comparing the development of the multiplication of
fractions in Turkish and American textbooks. International Journal of Mathematical Education in Science
and Technology, http://dx.doi.org/10.1080/0020739X.2017.1355993.

Karadeniz, M., Baran, T., Gokgek, T., & Giig, F. (2015). Contextual examination of the Turkish middle school
mathematics teachers’ exam questions. In Adams. G. (Ed.), Proceeding of the British Society for Research
into Learning Mathematics, Vol. 35(2) (pp. 90-95). London, UK: BSRLM.

Karakaya, S. (2004). A comparative study: English and Turkish teachers’ conceptions of their professional
responsibility. Educational Studies, 30(3), 195-216.

Keskin, C. (2016). Ortaokul Matematik 7. Sinif Ders Kitabi. Milli Egitim Bakanligi, Talim Terbiye Kurulu
Bagkanlig1. Ankara: Koza Yayin Dagitim.

Kogce, D. & Baki, A. (2009). Comparing mathematics questions’ levels in different type of high schools according
to Bloom Taxonomy. Kastamonu Journal of Faculty of Education, 17(2), 557-574.

Krathwohl, D. R. (2002). A revision of Bloom’s taxonomy: An overview. Theory into Practice, 41(4), 212-218.

Kulm G., & Capraro R. M. (2008). Textbook use and student learning of number and algebra ideas in middle
grades. In Kulm G. (Ed.), Teacher knowledge and practice in middle grades mathematics (pp. 255-
272). Rotterdam, The Netherlands: Sense.

Kurtulmus, Y. (2010). Teachers’ opinions about 8th grade primary school mathematics textbooks. (Unpublished
Master Thesis). Mustafa Kemal University, Hatay.

Li, Y., Chen, X., & An, S. (2009). Conceptualizing and organizing content for teaching and learning in selected
Chinese, Japanese and US mathematics textbooks: The case of fraction division. ZDM: The International
Journal on Mathematics Education, 41(6), 809-826.

151

I e A = M TR RISIaU E| 2018, Volume 7, Issue 3 www.turje.org


http://www.turje.org/

KUL, SEVIMLI, AKSU; A comparison of mathematics questions in Turkish and Canadian school textbooks in terms of
synthesized taxonomy

Miles, B., M., & Huberman, A., M. (1994). Qualitative data analysis (21 Ed.). London: Sage Publication.

Ministry of National Education [MEB]. (2017). 1-8th grade mathematics education curriculum. Ankara: Board of
Education Publications.

Mullis, 1.V.S., Martin, M.O., Foy, P., & Arora, A. (2012). TIMSS 2011 International Results in Mathematics.
Chestnut Hill, MA: TIMSS & PIRLS International Study Center, Boston College.

NCTM. (2000). Principles and standards for school mathematics. Reston, VA

Olkun, S. (2006). Yeni ogretim programlarini inceleme ve degerlendirme raporu: Matematik ogretim programi
inceleme raporu [New curriculum review and evaluation report: Mathematics curriculum review report].
Retrieved 11 September 2017 from http://ilkogretim-
online.org.tr/vol5sayl/yenimufredat_raporu%5B1%5D.pdf.

ODSGM. (2016). TIMSS 2015 Ulusal Matematik ve Fen Bilimleri én raporu 4. ve 8. siniflar. Ankara.

Ozer, E., & Sezer, R. (2014). A comparative analysis of questions in American, Singaporean, and Turkish
mathematics textbooks based on the topics covered in 8th grade in Turkey. Educational Sciences: Theory
& Practice, 14(1), 411-421.

Pepin, B., & Haggarty, L. (2001). Mathematics textbooks and their use in English, French and German classrooms:
a way to understand teaching and learning cultures. ZDM: The International Journal on Mathematics
Education, 33(5), 158-175.

Porter, A. C. (2002). Measuring the content of instruction: Uses in research and practice. Educational Researcher,
31(7), 3-14.

Reys, B. J., Reys, R. E., & Chavez. O. (2004). Why mathematics textbooks matter. Educational Leadership, 61(5),
61-66.

Rezat, S. (2009). The utilization of mathematics textbooks as instruments of learning. In Durand- Guerrier V,
Soury-Lavergne S, Arzarello F. Proceedings of Congress of European Research in Mathematics Education
6; Lyon, p. 1260-1269.

Riazi, A., & Mosalanejad, N. (2010). Evaluation of learning objectives in Iranian high-school and pre-university
English textbooks using Bloom’s Taxonomy. The Electronic Journal for English as a Second Language,
13(4), 1-16.

Rizvi, N. S. (2007). A synthesis of taxonomies/frameworks used to analyse mathematics curricula in Pakistan. In
D. Kuchemann (Ed.), Proceeding of the British Society for Research into Learning Mathematics Vol. 27(3)
(pp. 90-95). Contributions of the day conference, Northampton, UK, 17 November 2007. London, UK:
BSRLM.

Schmidt, W., McKnight, C. & Raizen, S. (1997). A splintered vision: An investigation of U.S. science and
mathematics education. Boston: Kluwer.

Sevimli, E., & Kul, U. (2015). Evaluation of the contents of mathematics textbooks in terms of compliance to
technology: case of secondary school. Necatibey Faculty of Education Electronic Journal of Science and
Mathematics Education, 9(1), 308-331.

Sevimli, E. (2016). Investigation of structural features of examples which textbook located and lecturers’ preferred
in calculus. Education and Science, 41(183), 319-338.

Smith, G., Wood, L., Coupland, M., & Stephen, B. (1996). Constructing mathematical examination to assess a
range of knowledge and skills. International Journal of Mathematical Education in Science and
Technology, 21(1), 65-77.

Son JW. (2012). A cross-national comparison of reform curricula in Korea and the US in terms of cognitive
complexity: The case of fraction addition and subtraction. ZDM: The International Journal on
Mathematics Education, 44(2), 161-174.

Sriraman, B. (2010). Mathematics education in Turkey: At the crossroads of cultural, political, and economic
currents. ZDM: The International Journal on Mathematics Education, 42, 421-427.

Stein, M., Remillard, J., & Smith, M. (2007). How curriculum influences students’ learning. In F. Lester (Ed.),
Second handbook of research on mathematics teaching and learning (pp. 557-628). Charlotte: Information
Age.

Tasdemir, C. (2011). Evaluating of mathematic lesson books taught in first grade of elementary school according
to the views of teachers. Dicle University Ziya Gokalp Journal of Faculty of Education, 16, 16-27.
Thomson, S., & Fleming, N. (2004). Summing it up: Mathematics achievement in Australian schools in TIMSS

2002. Melbourne: ACER.

Tornroos, J. (2005). Mathematics textbooks, opportunity to learn and student achievement. Studies in Educational
Evaluation, 31(4), 315-327.

Tirkyilmaz, M. (2008). The opinions of teachers about the usage of essay examinations as a measurement tool in
language and expression course. 4hi Evran University Kirsehir Journal of Faculty of Education (KEFAD),
9(3), 1-14.

Ubuz, B., & Sarpkaya, G. (2014). The investigation of algebraic tasks in sixth grades in terms of cognitive
demands: mathematics textbook and classroom implementations. Elementary Education, 13(2), 594-606.

152

I e A = M TR RISIaU E| 2018, Volume 7, Issue 3 www.turje.org


http://www.turje.org/

KUL, SEVIMLI, AKSU; A comparison of mathematics questions in Turkish and Canadian school textbooks in terms of
synthesized taxonomy

Usiskin, Z. (2013). Studying textbooks in an information age-a United States perspective. ZDM: The International
Journal on Mathematics Education, 45(5), 713-723.

Vincent, J., & Stacey, K. (2008). Do mathematics textbooks cultivate shallow teaching? Applying the TIMSS
Video Study Criteria to Australian eighth-grade mathematics textbooks. Mathematics Education Research
Journal, 20(1), 82-107.

Yaman, H., Akkaya, R., & Yesilyurt, U. (2016). Ortaokul Matematik 5 Sinif Ders Kitabi. Milli Egitim Bakanlig,
Talim Terbiye Kurulu Bagkanligi. Ankara: Koza Yayin Dagitim.

Yildirim, A. & Simsek, H. (2008). Sosyal Bilimlerde Nitel Arastirma Yéntemleri (6™ Ed.). [Qualitative Research
Methods in the Social Sciences (6. Edition)]. Ankara: Seckin Yayincilik.

Zorluoglu, S. L., Kizilaslan, A. & Sozbilir, M. (2016). School chemistry curriculum according to revised bloom
taxonomy. Necatibey Faculty of Education Electronic Journal of Science and Mathematics Education, 10
(1), 260-279.

153

I e A = M TR RISIaU E| 2018, Volume 7, Issue 3 www.turje.org


http://www.turje.org/

KUL, SEVIMLI, AKSU; Tiirkiye ve Kanada matematik ders kitaplarindaki sorularin sentezlenmis taksonomiye gore
incelenmesi

TURKCE GENISLETILMIS OZET

Bu c¢aligmanim amaci, Tiirkiye ve Kanada’da kullanimda olan ortaokul matematik ders kitaplaridaki
sorular1 biligsel 6grenme diizeylerine ve soru tiirlerine gore inceleyip karsilagtirmaktir. Milli Egitim
Bakanlig1 Talim Terbiye Kurulunca onaylanan ders kitaplari, 6grenciler igin 6z diizenleme, 6gretmenler
icin ise bir rehber kaynak olarak tasvir edilebilir (Schmidt, McKnight & Raizen, 1997; Isik, 2008;
Thomson & Fleming, 2004). Ders kitaplari, Uluslararas1 Matematik ve Fen Egilimleri Arastirmasi ve
Uluslararast Ogrenci Basarilarim1  Degerlendirme Programi gibi genis o6lgekli degerlendirme
smavlarinda, 6grencilerin bagarilarindaki farkliliklan tespit etmek amaciyla kullanilmaktadir (Alajmi,
2012). TIMSS (Trends in International Mathematics and Science Study) 2015 degerlendirme raporuna
gore 8. siif diizeyi matematik basaris1 anlaminda 527 puanla 8. olan Kanada, Ingilizce konusan iilkeler
arasinda da en yiiksek matematik basarisina sahip tilkedir. Ayni sinavda Tirkiye, 458 puan ile 39
katilimei iilkelenin ortalama basari puani olan 500 puanm altinda kalarak 24. sirada yer almaktadir
(ODSGM, 2016). Ogretme-dgrenme siirecinin etkililigine katki saglayan bilesenlerden biri ders kitaplari
olup, uluslararasi diizeydeki merkezi degerlendirme sinavlarina gore iilkelerin matematik basarilart ve
ders kitabi kalitesi arasindaki iligkileri sorgulayan ¢esitli aragtirmalar mevcuttur (Delil & Tetik, 2015;
Erbag, Alacaci & Bulut, 2012; Fan, Zhu & Miao, 2013). Bu calismada Tiirkiye ve Kanada’da
kullanilmakta olan ortaokul matematik ders kitaplarinda yer alan {inite sonu degerlendirme sorular1
‘biligsel siire¢’ ve ‘bilgi boyutu’ baglaminda degerlendirilmistir. Bu amag¢ dogrultusunda agagidaki iki
soruya cevap aranmistir: (1) Tiirkiye ve Kanada ortaokul matematik ders kitabinda yer alan matematik
sorularinin Sentezlenmis Bloom Taksonomisi (SBT)’ne gore diizeyi nedir? (2) Tirkiye ve Kanada
ortaokul matematik ders kitabinda yer alan matematik sorularin tiirleri arasinda bir farklilik var midir?

Bilimsel bilgilerden hangilerinin 6gretilecek bilgiler oldugunu belirten kaynaklardan biri ders kitaplar:
olup (Chevalard, 1991), ders kitaplarindaki iceriklerin biligsel alan taksonomisindeki yeterlikler
baglaminda degerlendirildigi bu arastirmada (Rizvi, 2007) ulusal igerikler uluslararasi bir perspektiften
karsilagtirildigindan calisma iizerinden elde edilecek sonuglarin 6nemli oldugu diistiniilmektedir
(Haggarty & Pepin, 2002; Tornroos, 2005). Bu dogrultuda, Tiirkiye’de kullanilan 5, 6, 7 ve 8. simif
matematik ders kitaplari ile Kanada’da kullanilmakta olan “Math Makes Sense” adl1 ders kitaplari seti
icerik analizine tabi tutularak karsilagtirilmistir. Aragtirmanin amacina uygun olarak veriler toplanip
dokiiman analizi yapilmistir. Her iki tilke ders kitaplarinda yer alan matematik sorulari, Rizvi (2007)
tarafindan gelistirilen SBT degerlendirme ¢ergevesine gore biligsel silire¢ ve bilgi boyutlarina
baglaminda kodlanmis, sorularin benzerlik ve farkliliklar1 karsilastirmali olarak incelenmistir. Bu
caligmada iki {ilkeye ait matematik ders kitaplarmin SBT acisindan degerlendirilebilmesi igin iinite
sonunda yer alan alistirma ve degerlendirme sorulari kullanilmigtir. Verilerin analizinde betimsel
istatistik (yilizde/frekans) yontemlerinden yararlanilmigtir. Ortaokul matematik ders kitaplarindaki
sorularin incelenmesi 3 asamada gerceklesmistir. Birinci agsamada, her iki tilke ders kitabindan rastgele
bir liniteye ait degerlendirme sorulari secilmistir. Konuyla ilgili sorular, ii¢ aragtirmaci tarafindan
taksonomi tablosuna gore yerlestirilmistir. Bunun i¢in 6ncelikle iki iilkenin matematik ders kitaplar
ylizeysel olarak incelenmistir. Daha sonra ders kitabindaki sorularin taksonomi tablosuna
yerlestirilmesinde kullanilacak temel prensipler arastirmacilar tarafindan belirlenmistir. Buna gore,
matematik sorularindaki ifadelerin biligsel slire¢ boyutunu yansitan fiilleri ile bilgi boyutunu yansitan
ad boliimleri detayli bir sekilde konusulmus, ortak fiiller ve adlar (anahtar kelimeler) belirlenmistir. Bu
siirecte elde edilen anahtar ifadelerin (gosterme, anlama, tahmin etme ve karsilagtirma vb.) ardindan,
Tiirkiye ve Kanada ders kitaplarinda yer alan iinite sonu degerlendirme sorularinin her birinin bilgi
boyutunun bulundugu satir ile biligsel siire¢ boyutunun bulundugu siitunun kesigimi olan hiicre tespit
edilerek matematik sorularmim SBT’deki yeri belirlenmistir (Krathwohl, 2002). Ornegin, 6. sinif ders
kitabinda “Asagidaki sekillerden hangisinde bir ¢emberin yaricapt gosterilmistir?” sorusunda
“gostermek” fiil ifadesi 6zlimseme basamaginda, “sekillerden hangisinde bir ¢emberin yaricap1” ad
ifadesi temel kavram igerdiginden olgusal basamakta (A1) yer almaktadir. Ikinci asamada matematik
sorular1 arastirmacilarin her biri tarafindan bagimsiz olarak kodlanmustir. Uciincii asamada ise
kodlayicilar arasi giivenirlik belirlenmistir. Bu asamada aragtirmacilar tekrar bir araya gelerek
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taksonomi tablosunda uyusmayan yerleri tespit etmistir. Daha sonra arastirmacilar tarafindan kodlamada
uyusmayan sorular tartigilarak ortak bir goriise varilmistir. Bu siiregte gerekli goriilen yerlerde yine
6lgme ve degerlendirme ana bilim dalindaki dgretim iiyelerinden uzman goriisii alinmistir.

Tiirkiye ve Kanada ders kitaplarinda yer alan sorularin biligsel siire¢ ve bilgi boyutu agisindan benzer
ozellikler gosterdigi tespit edilmistir. Ancak Kanada ders kitabinda biligsel beceri gerektiren acik uglu
soru tiirlerine yiizde 60 daha fazla yer verildigi belirlenmistir. Bu calismadaki bulgular, bilissel siire¢
boyutu baglaminda Tiirkiye ve Kanada ders kitaplarinda “doniistiirme” diizeyindeki sorularin daha sik,
“dztimseme” diizeyindeki sorularin ise daha az yer aldiginm1 gostermistir (Sekil 2-A). Ayrica, bilgi
boyutuna gore her iki iilke ders kitabindaki matematik sorularinda, en ¢ok “islemler” diizeyinde, en az
ise “lstbiligsel bilgi” diizeyinde sorulara yer verildigi belirlenmistir (Sekil 2-B). Sekillerden de
anlagilacag: tizere her iki iilke ders kitaplarinda daha ¢ok uygulama agirlikli sorular yer almaktadir. Ders
kitaplarinda bilissel siire¢ ve bilgi boyutlarinin orta diizeydeki basamaklarima daha sik yer verilmesi
daha genis bir 6grenci kitlesi tarafindan anlagilabilecek iceriklerin tercih edilmesi ile agiklanabilir.
Nitekim Onceki arastirmalarda kullanilan 6gretim etkinliklerinde ve sinav sorularinda ortalama
diizeydeki 6grencilerin anlamlandirabilecegi tiirdeki igeriklere daha fazla yer verildigini gostermektedir
(Arslan & Ozpinar, 2009; Biber & Tuna, 2017; Giiler, Ozdemir & Dikici, 2012; Kogce & Baki, 2009;
Karadeniz, Baran, Gok¢ek & Giig, 2015; Riazi & Mosalanejad, 2010; Vincent & Stacey, 2008). Ders
kitabi igerigi hazirlanirken uluslararasi Olgekli sinav sorularinin igeriklerinin de g6z Oniinde
bulundurulmasi, s6z konusu smavlarla daha uyumlu sorularin yazilmasmi saglayabilir ve bu durum,
ogrencilerin basarisini arttirabilir. Ulkemizde bu yil gergeklestirilen liselere giris sinavindaki matematik
sorular1 g6z Oniline alindiginda, 6grencilerden okudugunu anlamasini, analiz etmesini ve yaptigi
cikarimlarla ¢6ziime ulagsmasini saglayan soru tiirlerine daha ¢ok yer verildigi goriilmiistiir. Bundan
dolay1 birincil kaynak olarak kullanilan ders kitaplarinda 6grencilerin iist diizey diisiinmelerini saglayan
acik uclu ve yorum gerektiren soru tiirlerinin sayisi arttirilabilir. Bu aragtirma sadece ders kitabindaki
iceriklerin biligsel diizeylerini incelemek iizere yapilmis oldugundan, ilgili alanda yapilacak gelecek
calismalar i¢in Ogretmen-ders kitabi1 ve ogrenci-ders kitabi arasindaki etkilesimi farkli yonlerden
inceleyen caligmalara yer verilebilir.
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ABSTRACT Instructional models form based on the needs. To satisfy the needs specific targeted instructions are
presented. Teaching how a vehicle is used, is an example for specific targeted courses. This study suggests
and defines a new concept namely “integrated instructional material”. Integrated structures are
applications and structures which contain integration for a specific purpose in a system approach.
Accordingly, integrated instructional material is an assistant system for instruction. In other words, it is a
supportive tool for teaching subjects of different disciplines as a whole by integrating them. 33 Preservice
teachers, enrolled engineering class of Pedagogical Formation Education at a Faculty of Education of a
state university in the Mediterranean Region of Turkey, performed the development process of integrated
instructional material in the context of Instructional Technology and Material Design course. Data were
collected through observation notes, open ended questionnaires, and clinical interviews. Content analysis
was used in order to analyze data.

Integrated instructional material, Integrated teaching, Instructional material development,
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Biitlinlesik 0gretim materyali ve gelistirme siirecleri

0Oz Ogretim modelleri ihtiyaglara gore sekillenmektedir. Thtiyaclarin karsilanmas igin 6zel amagh dgretimler
gerceklestirilmektedir. Bir cihazin kullaniminin 6gretimi, 6zel amagh kurslara 6rnek olarak verilebilir. Bu
caligmada “biitiinlesik 6gretim materyali” kavrami ortaya atilmakta ve tanimlanmaktadir. Biitiinlesik
yapilar bir sistem yaklagimi igerisinde belirli bir amaca yonelik olarak iligkilendirilmis uygulama ve
yapilardir. Buna gore biitiinlesik dgretim materyali 6gretime yardimci bir sistemdir. Biitlinlesik 6gretim
materyali, belli bir amaca yonelik olarak 6gretilmek istenen iki veya daha fazla farkli disipline ait
konularmn birbiri ile iligkilendirilerek bir biitin olarak Ogretilmesini destekleyici bir aragtir. Akdeniz
Bolgesinde bir devlet iiniversitesinin Egitim Fakiiltesi Pedagojik Formasyon Egitimi Miihendislik
smifindaki 33 6gretmen aday, biitiinlesik 6gretim materyali gelistirilmesi siirecini Ogretim Teknolojileri
ve Materyal Tasarimi dersi kapsaminda ger¢eklestirmislerdir. Veriler gozlem notlari, agik uglu sorular ve
klinik miilakatlar yoluyla toplanmistir. Elde edilen verilerin analizinde igerik analizi kullanilmistir.

Anahtar  Biitiinlesik 6gretim materyali, Biitiinlesik 6gretim, Ogretim materyali gelistirme, FeTeMM
Kelimeler  Egitimi, Disiplinlerin iliskilendirilmesi

Cite This  Tekerek, M. & Tekerek, B. (2018). Integrated instructional material and development
Article: processes. Turkish Journal of Education, 7(3), 156-168. DOI:10.19128/turje.362491
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INTRODUCTION

Achieving the goals set for the students easily in teaching programs is possible by using effective
instructional materials (Karamustafaoglu, 2006). “Using materials in education facilitates perception
and learning. It encourages students’ participation into the subject and it arouses reading and
research desire” (Aslan & Dogdu, 1993, s:40). The importance of using material is obvious.
Moreover, material development and evaluation are among the teacher competences that a teacher
should have (Celikkaya, 2017). For this purpose, preservice teachers have Instructional Technology
and Material Design course during their undergraduate studies (Calisoglu, 2015). Thanks to
Instructional Technology and Material Design course, preservice teachers gain experience in not only
how to use instructional technology effectively but also how to prepare materials that they will use in
their professional life (Calisoglu, 2015). The materials developed by instructional technology can be
listed as worksheets, presentations, videos and computer-aided course materials (Kolburan Geger,
2010). Preservice teachers have the opportunity to experience how instructional materials developed in
Instructional Technology and Material Design course contributes learning to be effective, permanent,
efficient and enjoyable (Calisoglu, 2015).

Integrated curriculum has a long history (Badley, 2009). STEM (Science, Technology, Engineering
and Maths) as modern educational approach aims to teach two or more STEM disciplines by
integrating or associating (Colakoglu & Giinay Gokben, 2017). The four principles of integrated
teaching are defined as equity, relevance, interdisciplinarity and rigor. (Asik, Doganc¢a Kiigiik, Helvaci
& Corlu, 2017) Furthermore, STEM can be described as a kind of approach where these disciplines
are integrated with each other (Wang, Moore, Roehrig & Park, 2011) and daily situations so that they
are conveyed to students in a meaningful way (Yilmaz, Yigit Koyunkaya, Giiler & Giizey, 2017).
Components of STEM education include integration of knowledge, skill, and beliefs belong to at least
two STEM disciplines (Corlu, Capraro, & Capraro, 2014). STEM education also argue for overlapping
the STEM disciplines with each other and by this way, it aims to develop students” competition skills
and literacy in these fields (Eroglu & Bektas, 2016). Students are expected to generate solutions
for problems by using 21th century knowledge and skills (Tekerek & Karakaya, 2018). To
make the boundaries of the STEM disciplines nearly imperceptible is also one of the purposes of the
STEM education (Wang, et al., 2011).

There is a relation among the STEM disciplines. For instance, Berry, Chalmers, and Chandra (2012)
explained this relation by using the ratio concept in mathematics. They stated that ratio is a common
concept among STEM disciplines. They exemplified that it places in density of solutions in science, in
mixing the components of a healthy meal in technology, and investigation of different concrete
mixture in engineering. Additionally, the researchers emphasized that individuals should make
connections among the ideas of STEM fields in order to reveal real life products. They suggested to
concerning people with STEM to make collaboration and integrate the knowledge to build the best
bridge through the example of designing and building the bridge. Many researchers indicated that
integrated disciplinary is necessary for students to see the connections between the subjects and make
sense of disciplines (Badley, 2009). Karakus and Aslan (2016) assert that integrated disciplinary is a
need to develop students’ higher order skills, to see and evaluate the events as a whole and to make the
learning meaningful. DeZure (1998) also states that integrated disciplinary is important and necessary.
He continues to explain the reasons; life itself is interdisciplinary, we meet so many problems that we
cannot solve by using only one discipline, students and educators need more integrated and consistent
teaching programs and employers want graduates who can meet multi-discipline needs in business
world. Teaching with integrated disciplinary can take place by putting a specific a concept in the
centre according to some disciplines’ aims and by integrating other disciplines’ knowledge and skills
in a meaningful way while teaching (Yildirim, 1996). Badley (2009), states that integration process
includes teaching that integrates different disciplines’ contents to recognize the connections between
them, makes them coherent and encourages the students. Brophy and Alleman (1991) emphasize
integrated disciplinary can be applied in teaching and it is a desired approach but this should be

157

e e A = e T RISIaU E| 2018, Volume 7, Issue 3 www.turje.org


http://www.turje.org/
http://tureng.com/tr/turkce-ingilizce/make%20imperceptible

TEKEREK & TEKEREK; Integrated instructional material and development processes

applied not to all contents but to some situations. For this reason, they propose two criteria regarding
integrated disciplinary. The first criterion is; integrated activities should be important in terms of
education. Namely, if the content that will be used for integration is not suitable for this aim, then it
shouldn’t be used. The second criterion is; integrated activities in each discipline should contribute to
its main aims.

How integration process in STEM fields will be reflected in teaching environment is an important
issue. Using material can be effective in curriculum integration and conveying integrated lessons to
students in a meaningful way. However, in related literature there are not any studies regarding
material development process in integrated curriculum and “integrated instructional material”.
Considering the importance of STEM education and using material during lessons, the materials to be
used in integrated instruction in classes are significant for students’ gaining desired objectives. As a
result, it can be concluded that there is a need for a material supporting the connection between the
disciplines in STEM education and at the same time every teacher can use in their own lessons to
achieve their lessons’ aims. Besides, this study has significance in that preservice teachers of STEM
disciplines who will apply integrated curriculum in the future develop integrated instructional
materials. This study aims to define “integrated instructional material” concept that can be used in
integrated instruction programs so that it contributes to the literature.

In literature, there are a number of studies related to teachers’ opinions about Instructional Technology
and Material Design course. Namely, Kolburan Geger (2010) investigated views of 3™ and 4™ grade
students in Technical Education Faculty, Oztiirk and Zayimoglu Oztiirk (2015) and Celikkaya (2017)
preservice teachers from history department taking pedagogical training education and Calisoglu
(2015) second grade students in primary school teacher education department. However, there aren’t
any studies about the preservice teachers’ material development process from different departments
for integrated instruction. In this study, preservice teachers from different disciplines designed
integrated instructional materials in Instructional Technology and Material Design course. “Integrated
instructional material” concept is defined by exploring the components of integrated instructional
material development process. This study contributes to the field by introducing a new concept.

Purpose of the study

In the study; it is aimed to raise a new concept “integrated instructional material” for the first time and
to describe it which was developed based on integration paradigm in STEM education. Moreover,
factors that compose the process were determined by examining development processes of the
material by preservice teachers.

At the end of the study, based on the integration of different disciplines, integrated instructional
material concept and its’ development processes were described. Consequently, it was planned to form
the framework of integrated instructional material as a STEM integration tool.

The research questions for the study were determined as given below:

1. What is integrated instructional material?
2. What are the factors that compose the integrated instructional material development process?

METHODOLOGY

This study was designed as a qualitative study in order to examine the process of development of
integrated instructional material by preservice teachers educated in STEM disciplines. Qualitative
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studies are used to obtain deeper information about a phenomenon, an event or a situation to be
researched (Cresswell, 2003). In this study the concept which will be focused on is “integrated
instructional material”. Moreover, the development process of integrated instructional material was
also aimed to obtain deep information. Specifically, basic qualitative research design was used as
research design. According to Merriam (1998), experiences of the people for a situation and how they
interpret it are important in basic qualitative research. In this study; the development process of
integrated instructional material by preservice teachers educated in STEM disciplines and how they
interpret integrated instructional material were investigated and finally, to define “integrated
instructional material” concept was aimed.

Context of the study

In the study, development process of integrated instructional material by preservice teachers from
mathematics and several engineering disciplines was investigated. Preservice teachers, enrolled
engineering class of Pedagogical Formation Education at Kahramanmaras Siit¢liimam University
Faculty of Education, performed the development process of integrated instructional material in the
context of Instructional Technology and Material Design course. Instruction about how the integrated
instruction should be and designing teaching material was given to the preservice teachers, and then
they were asked to develop integrated instructional material. In the development process they were
wanted to form groups including different field members. This process continued through an academic
semester and at the end of the semester process was completed.

Participants

33 engineer preservice teachers were the volunteer participants as integrated instructional material
developers during Instructional Technology and Material Design course. Purposive sampling strategy
was used for selecting participants. Groups were formed including 3-4 members by the researchers. In
each group, each member has to be from different discipline. For this condition, discipline matching
was done for construction of the groups. Each group was responsible to develop one integrated
instructional material. Preservice teachers in each group tried to integrate the disciplines belong to the
group members’ field. The integrated instructional material will be used in all disciplines that were
integrated in the development process. Demographics of the participants were given in Table 1.

Table 1.
Demographics of the participants

Property N
Female 22
Male 11
20-28 23
Age 30-36 9
36+ 1
Food engineering 13
Textile engineering
Mathematics
Electric engineering
No work

Textile engineer
Mathematics teacher
Food engineer
Electric engineer
Other

Yes

No

Gender

Graduated department

Employment status

NENNMNDNNWRAREREPPOOD

w o

Teaching experience
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As in Table 1, most of the participants were 20-28 years old and female preservice teachers.
Moreover, nearly half of them were graduated from food engineering and have no work when the
study was conducted. Additionally, more than half have no teaching experience before.

Data Collection Tool

First, teaching material development processes of the participants were observed in the center of
integrated instruction through an academic semester. At the end of the process, 10 open ended
questions developed by the researchers were asked them in order to explain how integrated
instructional material was developed. Moreover, by using these questions clinical interviews were
conducted to 10 participants in order to obtain detail information. The 10 participants were selected by
interpreting the answers of the open ended questionnaires. 4 of them were answered positively, 3 of
them answered negatively and 3 of them were undecided ideas about the process. By the help of
clinical interviews more detailed information was obtained from the participants. Open ended
questions were presented to four different field experts’ opinions from program development, science
education, mathematics education, social studies education. In line of the experts’ opinions, questions
were revised by clarifying. Duration of the implementation of the questionnaire took approximately 30
minutes. Each clinical interview took 35-45 minutes.

Data Analysis

In order to analyze data content analysis was used. Yildirnm and Simsek (2008) stated that content
analysis aims to reveal and define the reality embedded in data set. Moreover, in content analysis;
similar data gather in the title of meaningful code and themes and they are presented in certain way.
Similarly, Krippendorf (2004) indicate that content analysis can be used by the purpose of interpreting
repeater statements meaning in transcribed data.

The documents obtained by open ended questions and clinical interviews were transcribed verbatim.
Transcriptions were used in data analysis process. First, a code list was prepared in the light of the
research questions. By the help of this code list, transcribed data were analyzed. Meaningful data
groups were determined as analysis unit (Merriam, 1998), then data were coded and themes were
detected.

After coding processes were completed, the researchers came together to evaluate the interrater
reliability. Consistency between the researchers was calculated as 95%. This value is higher than the
value (80%) that was suggested by Miles and Huberman (1994). The parts which the researchers
coded differently were discussed and recoded again.

FINDINGS

Findings revealed the main steps of development process of integrated instructional material. These
are; integrating different disciplines, making collaboration, and taking support. These main steps were
given respectively and explained by supporting with preservice teachers’ statements.

Integrating different disciplines
Preservice teachers expressed that the first and necessary thing for developing integrated instructional
material is to integrate the related disciplines. However, they had different ideas through the

integration process.
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Most of the preservice teachers had positive ideas about integration of the disciplines. On the other
hand, some of them figured that integration is a very difficult thing to do. Some of the preservice
teachers stated that integration could be possible when the topics that will be integrated are in a
harmony for integration. Clinical interviews also showed similar findings. For example, Preservice
Teacher (PT) 1 expressed that integration is useful with the following statements.

PT1: Integration of different disciplines will help students to answer the question that ‘where the
information they learned will be used’. Integration will also help to learn efficiently and permanently.
It will provide both students and teachers to think broadly.

Similarly, PT10 stated that they first focused on integrating the disciplines for integrated instructional
material and they aimed to make clearer the topics be taught by this way. He explained this as given
below.

PT10: Our purposes were to make the topics that are integrated clearer and help students to
understand easily.

PT6, one of the preservice teachers thought integration is a very difficult thing to do, express this as
given the following statements.

PT6: To integrate different disciplines is very difficult task. It also requires racking one’s brain.

As explained before some of the preservice teachers stated that integration can be conducted if the
disciplines are in a harmony for integration. PT3 and PT18 expressed this by the following statements
respectively.

PT3: Some of the topics in the curricula can be integrated. Especially some topics cannot be
integrated to any other topics, | think. In an academic year, several topics can be integrated. It will be
better for students to have positive ideas about the integration.

PT18: Yes, the disciplines can be integrated however; suitable topics should be selected for this. If
irrelevant topics are used, integration will not be helpful.

Although some preservice teachers thought that integration is a very difficult task and cannot be used
for each topic, they concluded that it is necessary to integrate different disciplines as a first step to
develop integrated instructional material.

Collaboration

Another main issue for development of integrated instructional material was determined as
collaboration of experts from different disciplines. Many of the preservice teachers stated that
collaboration is a must for the process and collaboration has positive contributions to the process.
Preservice teachers who think collaboration is positive for integration process expressed this idea in
three titles. These are; being helpful for integration, enhancing motivation and filling the deficiencies
in their content knowledge of the other disciplines. For example, PT2 and PT19’s following statements
reflected the positive views through collaboration issue.

PT2: collaboration provided to notice where one discipline was necessary in the other discipline.
PT19: ...we learned more about different disciplines.

Preservice teachers’ negative views of collaboration during integration process were categorized in
three titles. These are forming stress source, time deficiency problem about studying together and
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problem in integrating the disciplines content. Preservice teachers’ example statements were given
respectively according to these titles.

PT20: If I did this integration on my own, | would make better. Because we had problems with the
other group members. I can say with all my heart that making group work is a hell raising.

PT32: We had problems because one of our friends was living in another city and one of them was a
student in another university. Thus we had difficulty to be in the same place.

PT26: Lack of content knowledge in other disciplines and to find the common issues of disciplines
were the problems for collaboration during integration.

Preservice teachers indicated that collaboration is a necessary issue for developing integrated
instructional material. However; they concluded that this collaboration had both positive and negative
reflection to the process.

Taking support

Another necessary main point in development process of integrated instructional material is
determined as taking support from the other disciplines’ experts. They stressed that they take different
types of support. These are determined as support from other group members in content knowledge of
other disciplines, pedagogical knowledge and motivation issues. Related to content knowledge
support, PT3’s statements were given below.

PT3: for example, | took support about solving equations to use numerical data from the group
member of mathematics discipline. | also learned properties of textile materials and where they are
used by the help of the group member from textile engineering discipline.

PT31 stated that they took support from other group members in terms of pedagogical knowledge, as
given in the following statement.

PT31: We predicted and tried to integrate the topics by the help of curricula or textbooks. However,
we have no sufficient background and experience how we will transfer theoretical knowledge to
practice. Other group members helped us in terms how we will teach the topics.

Preservice teachers also took support in development of integrated instructional material in terms of
motivation from the other group members. For example, PT6 explained this by the following
statements.

PT6: The other members of the group gave support us. They especially supported us morale and
motivation support when we got stuck.

Support from other disciplines’ members becomes another main issue in the development process of
integrated instructional material.
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DISCUSSION and CONCLUSION

The aim of the study was to define the concept of integrated instructional material and its development
processes. 33 preservice teachers developed integrated instructional material by integrating different
disciplines in groups during Instructional Technology and Material Design course.

Most of the preservice teachers have positive views about integrating different disciplines since it will
provide an efficient teaching and learning tool. On the other hand, some of them stated that integration
is a very difficult work and it is possible when there are appropriate topics. Similarly, Wang, Moore,
Roehrig, and Park (2011) reached the finding that teachers have positive ideas about integration of
STEM disciplines in terms of providing students to see the big picture and make meaningful learning.

Preservice teachers considered several points while integrating disciplines in groups. These are
relevancy of the disciplines, make the subject meaningful, and usefulness of integration. It can be
concluded here; usefulness of integration is in the center of development strategy of integrated
instructional material.

In integrated instructional material development process, preservice teachers take support from other
group members in content knowledge of other disciplines, pedagogical knowledge and motivation
issues. Therefore, it can be said that integrated instructional material development process need to
include collaboration. Moreover, preservice teachers stated positive views about the collaboration
they did in the process. They explained these positive views in terms of being helpful for integration,
enhancing motivation and filling the deficiencies in their content knowledge of the other disciplines.
In addition, they stated negative views for the collaboration in terms of forming stress source, time
deficiency problem about studying together and problem in integrating the disciplines content. This
reveals that there is a need to make special regulations for time and process management through
collaboration.

Development processes of teaching materials are certain. These processes are explained by Seferoglu
(2006), as making target analyzing, determination of properties of target group, conducting content
analysis, and integrating content and tool. Different point of integrated instructional material from
teaching material is including special processes beyond developing teaching material. Integrated
structures are integrated applications and structures for a specific purpose in a system approach. It
means that integrated instructional material is an assistant system for teaching. As a concept,
integrated instructional material is a supportive tool for teaching subjects of different disciplines as a
whole by integrating them. Its development can be possible by integrating teaching including different
disciplines’ topics. Integration can be by making the boundaries vague and transitive among targeted
disciplines’ teaching.

The integrated instructional material that was aimed to describe through the preservice teachers’
statements can be modeled as in Figure 1.

Integrating topics belong to different disciplines

Collaboration Integrated instructional material

Taking support

Figure 1. Main factors that compose integrated instructional material development process
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These factors are in a certain hierarchy. Before integrating different disciplines, making collaboration
cannot be mentioned. Similarly, it is not meaningful to mention about support exchange without
collaboration. Thus, it can be concluded that there is an order among these factors top to bottom.

In the process, according to observation notes, sub factors/steps were determined that can be added to
development process of integrated instructional material. If these steps were added, the whole
development process can be as in the Table 2.

Table 2.
Integrated instructional material development process

Steps  Process
Forming project groups including members from different disciplines
Examining the curricula of the disciplines of the members
Matching the topics and the objectives that will be integrated
Collaboration of the group members from different disciplines
Integrating the topics of the disciplines
Taking support from field experts mutually
Determining process of integrated instruction
Completion of designing integrated instructional material through integrated
instructional material design process

00 ~NO Ok, WNPE

In line with these descriptions, studies can be conducted for validating development processes of
integrated instructional material. To see the effect of integrated instructional material to teaching and
learning process, experimental studies can be designed and conducted. Badley (2009) stated that one
of the concerns about the application of integration of disciplines is problems in teacher education.
Moreover, he emphasized curricula and applications of teacher education programs should be revised
in order to implement integration efficiently. Therefore, integrated instructional material can
contribute to make this revision and to make the teaching process efficiently.
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TURKCE GENISLETILMIiS OZET

FeTeMM alanlarinda iliskilendirme siirecinin dgretim ortamina nasil yansiyacagi énemli bir noktadir.
Derslerin iligkilendirilmesinde ve iliskilendirilmis derslerin  Ogrencilere anlamhi  sekilde
aktarilabilmesinde materyal kullanimi etkili olabilir. Fakat, ilgili alanyazinda biitiinlesik 6gretimde
kullanilabilecek bir materyal gelistirme siirecinden ve “biitiinlesik 6gretim materyali” kavramindan
s0z edilmemektedir. FeTeMM egitiminde 6gretim materyali kullanimmin 6nemi diisiiniildiigiinde,
siiflarda iligkilendirilmis 6gretimin uygulanmasinda da kullanilacak materyaller, dgrencilerin elde
etmesi istenilen kazanimlar agisindan da olduk¢a 6nemli bir yere sahiptir. Dolayisiyla, FeTeMM
disiplinlerinin 6gretiminde disiplinleri iliskilendirmeye yardim edecek, ayn1 zamanda her 6gretmenin
kendi dersinin amac1 igin bireysel olarak da kullanabilecegi bir materyale ihtiya¢ oldugu sonucuna
ulagilabilir. Ayrica, biitliinlesik 6gretim materyallerini gelecegin siiflarindaki 6gretim programlarinin
gercek uygulayicilart olacak FeTeMM alanlarindan dgretmen adaylarinin gelistirecek olmasi da bu
arastirmay1 onemli hale getirmektedir. Bu calismada iliskilendirilmis 6gretimde kullanilabilecek bir
materyal olarak “biitiinlesik 6gretim materyali” kavrami ortaya atilarak alan yazina katki saglamak
amaglanmaktadir.

Alan yazinda farkli disiplinlerden 6gretmen adaylarinin bir araya gelerek iliskilendirilmis 6gretimi
amaglayan bir materyal gelistirme siirecine yonelik bir ¢aligmaya rastlanmamigtir. Bu c¢aligma,
pedagojik formasyon egitimi alan farkli disiplinlerden 6gretmen adaylarini biraraya getirerek, onlara
Ogretim Teknolojileri ve Materyal Tasarimi dersinde biitiinlesik 6gretim materyali tasarlamalari
firsatin1 vermistir. Bu siire¢ incelenerek biitlinlesik 0gretim materyali gelistirme siirecini olusturan
unsurlar belirlenerek “biitlinlesik 6gretim materyali” kavrami tanimlanmistir. Caligmanin bu anlamda
alan yazina katki saglayacag diistiniilmektedir.

Bu calismada; FeTeMM egitiminde iliskilendirme paradigmasi temele alinarak gelistirilen biitiinlesik
Ogretim materyali kavraminin ilk defa tanimlanmasi amaglanmaktadir. Ayrica bu materyalin 6gretmen
adaylar1 tarafindan gelistirilmesi siireci de incelenerek bu siireci olusturan unsurlar belirlenmistir.

Arastirma sonucunda, disiplinlerin iliskilendirilmesi temelinde biitiinlesik 6gretim materyali kavrami
ve gelistirme silire¢lerinin  tanimlanmas1 hedeflenmektedir. Sonug¢ olarak, biitiinlesik 6gretim
materyalinin bir FeTeMM iliskilendirme araci olarak ¢ergevesinin olusturulmasi planlanmaktadir.

FeTEMM disiplinlerinde egitim almis Ogretmen adaylarinin biitiinlesik 6gretim materyali
gelistirmeleri ile ilgili siireci inceleyen bu ¢aligma bir nitel aragtirma olarak tasarlanmistir. Burada
arastirllmak ve tanimlanmak istenen kavram “biitlinlesik 6gretim materyali” kavramidir. Gelistirme
siiregleri konusunda da derinlemesine bilgi edinmek amaglanmaktadir. Ozel olarak, nitel arastirma
desenlerinden temel nitel arastirma yontemi ¢alismaya uygun bulunmustur. FETEMM disiplinlerinde
egitim almig 6gretmen adaylarinin biitiinlesik 6gretim materyali gelistirmeleri siireci ve bu siireci nasil
anlamlandirdiklar incelenerek “biitiinlesik 6gretim materyali” kavrami tanimlanmaya galisilmistir.

Arastirmada matematik ve farkli miihendislik disiplinlerinden mezun olmus Ogretmen adaylarn
biitiinlesik O6gretim materyali gelistirilmesi siirecinde yer almistir. Kahramanmaras Siitcliimam
Universitesi Egitim Fakiiltesi Pedagojik Formasyon Egitimi Miihendislik smifindaki 6gretmen
adaylar1, biitiinlesik 6gretim materyali geligtirilmesi siirecini Ogretim Teknolojileri ve Materyal
Tasarimi dersi kapsaminda gerceklestirmislerdir. Dersi alan 33 miihendis 6gretmen aday1 biitiinlesik
ogretim materyali gelistiricileri olarak ¢alismaya katilmislardir. Ogretmen adaylarma biitiinlesik
Ogretimin nasil olmasi gerektigi ve 6gretim materyali tasarlama ile ilgili bilgiler verildikten sonra, bir
biitiinlesik 6gretim materyali gelistirmeleri istenmistir. Siire¢ bir akademik yariy1l boyunca devam
etmis ve yariyil sonunda tamamlanmustir.
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Ogretmen adaylar1 3-4 kisilik gruplara ayrilmislardir. Gruplarm olusturulmasinda her bir grup iiyesinin
farkli disiplinlerden olugmasi saglanmistir. Bunun igin disiplin eslestirilmesi yapilmistir. Her grup
kendi 6gretmenlik alan ile ilgili disiplinleri iliskilendirmisler ve iliskilendirilen alanlarin tamaminda
kullanilabilecek 6gretim materyali olarak kullanilabilecek tek bir 6gretim materyali gelistirmislerdir.
Katilimcilarin ¢ogu 20-28 yas araliginda ve kadin 6gretmen adaylarindan olusmaktadir. Ayrica
O0gretmen adaylarinin neredeyse yarist gida miihendisligi mezunu ve c¢alismanin yapildigi zaman
diliminde herhangi bir yerde calismamaktadir. Ogretmen adaylarimin biiyiik ¢ogunlugunun
ogretmenlik deneyimine sahip olmadig1 goriilmektedir.

Oncelikle 6gretmen adaylarmin biitiinlesik 6gretim merkezinde gretim materyali gelistirme siiregleri
gozlemlenmistir. Siirecin sonunda arastirmacilar tarafindan gelistirilmis olan ag¢ik uglu sorularla
biitiinlesik 6gretim materyalinin nasil gelistirildigi agiklanmaya ¢alisilmigtir. Ayrica, ayni agik uglu
sorular kullanilarak 6gretmen adaylarindan 10 tanesiyle klinik miilakatlar gerceklestirilerek konu ile
ilgili daha detayli bilgi edinilmeye ¢alisilmigtir. Olusturulan agik uclu sorular program gelistirme, fen
egitimi, matematik egitimi ve sosyal bilgiler egitimi alanindan dort uzmanin goriisiine sunulmustur.
Uzman gorisleri dogrultusunda sorular daha acik ve anlasilir hale getirilerek veri toplama aracina son
sekli verilmistir. Acik uclu sorularin uygulanmasi yaklagik 30 dk ve klinik miilakatlarin her biri
yaklasik 40 dk stirmiistiir.

Verilerin analiz edilmesi icin icerik analizi yontemi kullanilmistir. Ogretmen adaylarina uygulanan
acik uglu sorularla elde edilmis dokiimanlarin ve yapilan klinik miilakatlarin ¢éziimlemesi bilgisayar
ortaminda yapilmustir. Verilerin analizi siirecinde olusturulan ¢dziimlemeler kullanilmistir. Oncelikle
arastirma sorular 1s181nda bir kod listesi olusturulmustur. Bu kod listesi kullanilarak desifre edilen
veriler analiz edilmistir. Anlamli ifadeler igeren veri yiginlar analiz birimi olarak belirlendikten sonra
veriler kodlanmig ve temalar belirlenmistir. Kodlamanin tamamlanmasindan sonra kodlayicilar
arasindaki giivenirligin hesaplanmasi igin arastirmacilar bir araya gelmislerdir. Iki arastirmacinin
arasindaki tutarlilik %95 olarak hesaplanmustir.

Elde edilen bulgular biitiinlesik 6gretim materyali gelistirilme siirecini olusturan basamaklar1 ortaya
koymaktadir. Bunlar (1) farkli disiplinlerin iliskilendirilmesi, (2) isbirligi yapma ve (3) destek alma
olarak ortaya ¢ikmustir. Biitlinlesik 6gretim materyali gelistirme siirecini olusturan basamaklar agagida
sirasiyla verilmis ve dgretmen adaylarinn ifadeleriyle desteklenerek agiklanmistir. Ogretmen adaylari
her ne kadar iliskilendirmenin zor ve her zaman yapilamayacagini da diisiiniiyor olsalar da, biitiinlesik
Ogretim materyalinin gelistirilmesindeki ilk asama olarak farkli disiplinlerin iligkilendirilmesi
gerektigi sonucuna ulasmiglardir.

Biitiinlesik 6gretim materyalinin gelistirilebilmesi siirecinde olmasi gereken diger bir unsur da farkl
disiplinlerdeki uzmanlarm birbiriyle isbirligi yapmasi olarak belirlenmistir. Ogretmen adaylarinin gok
biiylik bir kismi igbirligi yapmanin siirecin olmazsa olmazi oldugunu belirtmis ve bu siirece olumlu
katkilarinin - oldugunu ifade etmiglerdir. Ogretmen adaylar1 biitiinlesik Ogretim materyalinin
gelistirilebilmesi icin isbirliginin olmas1 gerektigini sdylemisler fakat bu isbirliginin siirece hem
olumlu hem de olumsuz yansimalar1 olacagini diistinmektedirler.

Ogretmen adaylar1 biitiinlesik &gretim materyalinin gelistirilmesinde diger disiplinlerin alan
uzmanlarindan alinacak destegin gerekli oldugunu ifade etmislerdir. Bu destegi farkli sekilllerde
aldiklarin1  vurgulamiglardir. Destek aldiklari bu konular alan bilgisi, 6gretmenlik bilgisi ve
motivasyon olmak iizere {i¢ ana baslikta toplanmistir. Diger disiplinlerin alan uzmanlarindan alinacak
destek, biitiinlesik Ogretim materyali gelistirme siirecini olusturan diger bir unsur olarak ortaya
cikmugtir.

Sonug olarak Biitiinlesik 6gretim materyali gelistirme, bir 6gretim materyali gelistirmenin 6tesinde
Ozel siiregleri barindirmaktadir. Biitiinlesik yapilar bir sistem yaklagimi igerisinde belirli bir amaca
yonelik olarak iliskilendirilmis uygulama ve yapilardir. Buna gore biitiinlesik 6gretim materyalinin
ayn1 zamanda Ogretime yardimci bir sistem oldugu sdylenebilir. Kavram olarak biitiinlesik 6gretim
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materyali, belli bir amaca yonelik olarak birbiri ile iligkilendirilerek Ogretilmek istenen farkli
disiplinlere ait konularin bir biitiin olarak 6gretilmesini destekleyici bir aractir. Gelistirilmesi farkli
disiplinlere ait konulardan olusan dgretimin iliskilendirilebilmesi ile miimkiin olabilir. iliskilendirme
ise 6gretimi hedeflenen disiplinler veya konular arasindaki sinirlarin belirsizlestirilmesi ve gecisli hale
gelmesi ile gergeklesebilir.

Ogretmen adaylarmin ifadeleri dogrultusunda tanimlanmasi amaglanan biitiinlesik 6gretim materyali
gelistirme siireci, farkli disiplinlerin iligkilendirilmesi, isbirligi yapma ve destek alma siireglerinin
uygulanarak biitlinlesik 6gretim materyali gelistirilmesi seklinde modellenebilir.

Bu siireglerin belli bir hiyerarsi iginde olduklar1 goriilmektedir. Farkli disiplinleri iligkilendirmeden bir
isbirligi yapmaktan s6z edilemeyecegi gibi, isbirligi olmadan uzmanlar arasi bir destek aligverisinden
bahsetmek de anlamli olmayacaktir. Dolayisiyla bu unsurlar arasinda yukaridan asagi dogru bir
siralama oldugu sonucuna varilmistir.

Siireg igerisinde yapilan gozlemlerde ise 0gretmen adaylarinin ifadeleri disinda biitiinlesik 6gretim
materyali gelistirme siirecini olusturan unsurlara eklenebilecek ara unsurlar oldugu sonucuna da
varilmistir. Bu unsurlar da eklendigi zaman biitiinlesik 6gretim materyali gelistirme siirecleri asagidaki
sekilde uygulanabilir.

1. Farkl1 disiplinlerden 6gretim materyali gelistirme proje gruplarinin olusturulmast,

2. Proje gruplarinda yer alan iiyelerin karsilikli olarak 6gretim programlarini incelemesi,

3. Ogretim programlari arasinda iligkilendirilebilecek konu ve kazammlarm karsilikli olarak
eslestirilmesi,

4. Farkli disiplinlerden alan uzmanlarinin igbirligi yapmasi,

5. Disiplinlere ait konularin iliskilendirilmesi,

6. Alan uzmanlarindan karsilikli olarak destek alinmasi,

7. Biitiinlestirilmig 6gretim siireclerinin belirlenmesi,

8. Biitiinlesik Ogretim materyali tasariminin Ogretim materyali tasarim siirecleri uygulanarak
tamamlanmasi.
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