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Changes in the nature of assessment in science and mathematics have led to a profound change in the concep-
tions of assessment. The change in our understanding of assessment reflected a move toward the greater inte-
gration of assessment and learning—away from assessment instruments whose links to learning were weak.
The aim of the current paper was to review how these changes were reflected in the Turkish context, mainly
in 2 parts: (1) governmental interventions, including changes in the middle grades teacher education, assess-
ment system, and curriculum, and (2) the implementation of these changes in the middle grades classrooms.
The review is based on three sources, including the program documents, textbooks, and external examina-
tions. The analysis of these sources suggested that the program documents were the most successful in guiding
mathematics and science teachers’ assessment practices; however, several problems in the implementation of
the prescribed ideas in the middle grades classrooms remained unresolved.

In the last 3 decades, the nature of assessment
in science and mathematics has undergone a
remarkable change (Kulm, 1994a, 1994b;
Kulm & Malcom, 1994), reflecting a profound
shift in the conceptions of assessment. There
has been strong pressure to raise standards for
all pupils. The emphasis on selecting the ablest
students—through norm referencing—has
been replaced by judging against a criterion,

recognizing individual differences, and plac-
ing more emphasis on process than content and
less emphasis on factual knowledge (Broad-
foot, 1995).

There have been shifts in three major para-
digms in educational psychology: psychomet-
rics, educational measurement, and
educational assessment (Gipps, 1994). The
underlying philosophy of psychometrics is the
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conception of intelligence as a fixed and mea-
surable trait. Norm-referenced tests are the
basic source of information. The tenet of the
educational measurement movement is its
positioning in opposition to the idea of norm
referencing. According to Wood (1986), the
characteristics of the educational measurement
movement are:

+ criterion-referencing;

+ competence rather than intelligence;

* uncontrollability of the measurement con-
ditions;

* Dbest rather than typical performance; and

* helping rather than sentencing the individ-
ual.

The core idea of educational assessment
(third paradigm) uses assessment to support
learning. Portfolios of accomplishments, situa-
tions which elicit problem-solving behavior,
and appropriate scoring procedures fall into
this category. A wider range of assessment
techniques is needed to expand the range of
cognitive skills.

The pressure for change that has led to this
new paradigm comes from at least three
sources. The first is a growing desire to
broaden education, that is, to develop and con-
sequently assess a much broader range of pupil
abilities, which necessitates the use of a wide
range of assessment techniques (National
Council of Teachers of Mathematics [NCTM],
1995). The second is the desire to harness the
full power of assessment and feedback in sup-
port of learning. The third arises from the
belief that education should lead to a capacity
for independent judgment and the ability to
evaluate one’s own performance, and that
these abilities can only be developed through
involvement in the assessment process.

The paradigm shift involves clarifying the
purposes of assessment and establishing stan-
dards for judging the quality of assessment
(NCTM, 1995; National Science Teachers
Association [NSTA], 2013). The change
reflects a move toward the greater integration
of assessment and learning, and away from
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assessment instruments whose links to learn-
ing are weak. The paradigm shift in assessment
continues to inspire hope that improvement in
classroom assessment will lead to improve-
ment in learning outcomes (Black & Wiliam,
1998).

THE TURKISH CONTEXT

An allusion to Rico’s (1993) remarks on the
interaction between culture and reform, Turk-
ish assessment reforms have always been the
products of the values of Turkish society. Sim-
ilar to reform efforts in many other countries,
Turkish curricular initiatives embodied pri-
marily a top-down approach, but the society
itself gave shape to the process. This process
remained in effect until the next curricular
intervention.

The Turkish education system experienced
radical changes during the Republican period
(1923-1940s). Beginning with the Unification
of Education Act of 1924, there were signifi-
cant changes in all aspects, including changes
in its structure, program, and assessment
schemes. Later, a slow process of innovation
in the Turkish education system began nearly 2
decades ago with the aim of adjusting educa-
tion to better fit the needs of the developing
world. During this initiative, the curriculum
was revised in consideration of innovations in
technology, subject areas, educational sci-
ences, and European Union standards—EU
acquis.

The 1998 program document (the old cur-
riculum) was a slightly revised form of the
1983 version (Ministry of National Education
[MoNE], 1983), which came right after the
extension of compulsory public education
from 5 to 8 years (MoNE, 1998). The 1998
document contained statements or learning
objectives, most of which came from the first
two levels of Bloom’s taxonomy—knowledge
and understanding. Although the 1998 docu-
ment did not specifically address the assess-
ment issue (Alkan, 2002; Albayrak & Aydin,
2002), curricula renovation was its top agenda.
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Specialized commissions were established and
a needs analysis was conducted for each
school subject—from elementary through sec-
ondary levels—in line with the opinions
obtained from nongovernmental organiza-
tions, universities, inspectors, administrators,
and teachers. The coverage of school subjects
was something that had never happened
before. All school curricula were included in
this overhaul—from social sciences to physi-
cal sciences, mathematics to arts, and physical
education.

The last wave of these aforementioned
changes in the Turkish context emerged a few
years before the new millennium; first, as an
awareness in the academia, followed by the
2005 curriculum reforms (Aydin & Delice,
2010). The role of the government in changing
the teacher education system, assessment sys-
tem, and curriculum, and in implementing the
changes in the classroom context was notewor-
thy. Because there have been no tradition of
internally assessing teachers’ performances,
government influence focused on changes in
the curriculum and preservice and in-service
teacher training programs. In evaluating the
influence of the government on reforms, which
began with the National Education Develop-
ment Project (1992-1998) and ended with the
2005 curriculum reform, the authors of this
paper examined research on three primary data
sources:

* Program documents: to understand the
intentions of the curriculum developers;

* Textbooks: to understand how well the
intentions were put to immediate use by the
teacher in the classroom; and

+ External examinations: given that teachers
teach to the test (Madaus, 1988), the
authors believe that the question types can
have a defining role in the curriculum and
use of assessment tools and approaches.

2005 Curriculum Reforms

The changes in the 2005 document (new
curriculum) replaced the concept of learning

objectives by the notion of attainment, which
was considered a move toward the new para-
digm. The new curriculum document included
not only the names of topics and general objec-
tives that were in the traditional curriculum,
but also specific learning outcomes phrased as
gained skills and abilities. The new science
and mathematics curricula contained teacher
guides, student workbooks, and suggested
ideas for performance-based assessments, as
well. The aim of the reformed curriculum was
to engage students in deeper learning.

The new science and mathematics curricula
considered what students should learn in the
classroom. There were fewer topics than in the
previous curricula (MoNE, 2005, 2006, 2009).
Another important difference between the old
and new science and mathematics curricula
was the phrasing of learning outcomes. In the
old science curriculum (for elementary,
Grades 4-8), a behavioral approach had been
used. The goals, aims, and behavioral objec-
tives for teaching science for each topic had
been stated in the documents. In the new cur-
riculum, these were phrased as students’ gains
(MoNE, 2009), reflecting a paradigm shift
from educational measurement (Gipps, 1994)
to educational assessment toward a more
student-centered and constructivist view.

Assessment in the
2005 Program Document

In this section, the analysis focused on the
intended curriculum (Cuban, 1992) as it was
reflected in the curriculum documents for
mathematics (MoNE, 2009), science (MoNE,
2005, 2006), and the MoNE approved text-
books. Given that the 2005 program document
contained a separate section on assessment, the
analyses presented in this paper is primarily
based on the information provided in this
assessment section.

In the 2005 program document, there were
implicit references to the constructivist learn-
ing paradigm (MoNE, 2005). Hence, the
expectancy was to alter assessment practices in
line with this paradigm. In the document, a
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clear distinction existed between the informal
and formal uses of assessment tools. There was
also awareness that the main purpose of class-
room assessment was formative (NCTM,
1995; National Science Teachers Association,
2013)—that is, (1) to help the students in their
individual learning processes and (2) to inform
teachers about the influence of their own class-
room actions (MoNE, 2005, 2006, 2009).

The document addressed the issues regard-
ing changes in internal and external assess-
ment. As to internal assessment, the document
seemed to give equal importance to traditional
(e.g., multiple choice, matching type, and
short-answer tests) and nontraditional authen-
tic tasks (e.g., journals, portfolios, control lists,
and interview forms) (Capraro & Corlu, 2013).
The document also aimed to increase the rep-
ertoire of tools that teachers could use cumula-
tively. Portfolios, projects, and performance
tasks could be used for assessment, apart from
the traditional paper-and-pencil tests (MoNE,
2005, 2006, 2009). However, the use of tradi-
tional assessment tools, such as multiple
choice test items, were not completely disre-
garded. This seemed to be a realistic stance,
given the prevailing testing culture developed
over the years.

One of the assumptions of the current para-
digm was that assessing performance is not an
exact science and it involves the complex
interaction between the student, task, and con-
text (Gipps, 1994). The 2005 document exhib-
ited an awareness of this complex reality of the
individual by listing some of the student char-
acteristics that could be assessed. For example,
some student characteristics that the mathe-
matics curriculum aimed to enhance were:

* the ability to use mathematics in daily life;
* mathematical reasoning skills;

* problem-solving skills;

 attitudes toward mathematics;

+ self-regulation skills;

» social skills;

* aesthetic views; and

e mathematics communication
2009).

(MoNE,
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Similar goals existed in the science pro-
gram document:

+ to enable students to develop themselves in
a way that they are scientifically literate;

* to equip the students to learn and under-
stand the natural world, and enjoy living
with its richness and enthusiasm;

* to encourage student curiosity about scien-
tific and technologic developments and
events;

 to associate and understand the relationship
between science, technology, society, and
the environment;

* to enable students to structure new knowl-
edge by reading, searching, and discussing;

* to help students develop knowledge, curi-
osity, attitudes, and experience about sci-
ence and science-related professions or
jobs;

* to help students learn how to learn and fol-
low the changing nature of knowledge and
jobs for them to be able to update their
knowledge and skills in their profession
(MoNE, 2005, 2006).

The emphasis in the document on, assess-
ment as an integral part of the process of
learning, indicated a move from a formal to an
informal perspective on assessment (Rown-
tree, 1987). The encouragement of the use of a
variety of tools in every opportunity that could
be found was in line with the assessment prin-
ciples stated in NCTM (1995), NSTA (2013),
and the National Assessment Governing Board
(2008); that is, the use of multiple sources of
assessment to reveal the complex reality of the
student as much as possible. Tables 1 and 2
show two different examples from mathemat-
ics and science subjects.

The second aspect of governmental inter-
vention was related to the way that document’s
principles were reflected in the textbooks. For
example, when they examined Turkish text-
books vis-a-vis the textbooks used in the
United States and Singapore, Ozer and Sezer
(2012) found that Turkish textbooks contained
significantly fewer questions, although the
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TABLE 1
Attainment Targets Versus the Mental Processes Involved
From the Eighth-Grade Algebra Learning Area

Attainment Targets

Mental Process (Based on
Bloom’s Taxonomy)

Define rational numbers.

Do addition and subtraction with rational numbers.

Do multiplication with rational numbers.

Do division with rational numbers.

Estimate the result of an operation using a strategy.

Solve and construct word problems involving rational numbers.

Comprehension
Application
Application
Application
Analysis
Analysis

TABLE 2
Attainment Targets and the Mental Process Examples From 12th-Grade Physical Science

Attainment Targets

Mental Process (Based
on Bloom’s Taxonomy)

1. Give an example of an element that has an isotope.

2. Predict some common chemical reactions, given a choice of reactants (e.g., metals

and nonmetals, acids and bases).

3. Explain the difference between ionic and covalent bonding.
4. Design an investigation to determine the effect of surface area on evaporation rate.

5. Design an investigation to measure the temperature of water when it changes state

(phase diagrams).

Knowledge

Comprehension

Application
Evaluation

Analysis

questions were more complex and involved
higher mental processes. In order to illustrate
the differences in question types before and
after the governmental interventions, two
question types from the same grade and learn-
ing unit (sets) taken from a new and old text-
book are presented. See Figure 1.

It is evident in Figure 1 that the questions
from the old textbook were mainly of the non-
contextual drill and practice type, which could
only assess the skill of applying a routine pro-
cedure. The questions in the new textbook
were contextual problems that necessitated
knowledge transfer and the application of
existing knowledge to new contexts.

Changes in the assessment system. Despite
all the positive aspects, the changes concern-
ing the assessment system have been about the
external high stakes testing; increasing the

quality of the learning outcomes has rarely
been the issue. There were no concerns about
the format of test items (multiple choice vs.
open response), or the level of content in
regard to Bloom’s or any other taxonomy. The
changes were primarily limited to the number
of examinations that a student had to pass for
high school or university placement, under
which the basic argument was the difficulties
arising from determining a student’s future in
a 3-hour examination.

The dominant teacher perception before the
curriculum reform was the separation between
the processes of teaching and assessment. This
could partly be attributed to the fact that Turk-
ish teachers were overburdened from having to
cope simultaneously with the formative and
summative functions of assessment. Taking
into consideration the dominant character of
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Mathematics and Science Assessment in the Turkish Educational System 17

the external assessments, exam preparations
seemed to steal most of the time allotted for
actual teaching. Pressure from parents and
school administrators were compelling teach-
ers to act as exam coaches rather than educa-
tors. The Turkish external assessment system
has been highly selective and placement-ori-
ented, so that its influence has been more deci-
sive on classroom assessment practices than on
any other factors, including curriculum
changes and teacher training programs (Ayas,
2012).

At this point, the attention is on the external
examinations; specifically, the external assess-
ment system used in the middle grades. For
selection and placement to higher level institu-
tions after middle school, there was only one
examination, the Secondary School Student
Selection and Placement Examination (OKS),
which was given at the end of the eighth grade.
This was revamped in 2008 to make the sum-
mative assessment more compatible with
classroom teaching. The new system was
called the Examination for Level Determina-
tion (SBS). The name suggested a more forma-
tive approach to assessment compared to the
former approach, which had been more
focused on summative assessment. In the new
system, summative assessments were con-
ducted at the end of the sixth, seventh, and
eighth grades. Each assessment contained 100
questions, equally distributed across the sub-
ject areas of Turkish grammar, mathematics,
science, and social science.

OKS was successful in fulfilling the needs
pertaining to measuring, but not successful
enough to assess all aspects of students’ aca-
demic achievement (MoNE, 2008). The nega-
tive psychological effects resulting from
making placement decisions based on a single
terminal examination could have been mini-
mized by increasing the number of examina-
tions (MoNE, 2008). Therefore, passing from
OKS to SBS signaled a move from a measure-
ment paradigm to an assessment paradigm
(Gipps, 1994). The intention might have been
justified, but it was hard to tell whether the
SBS system has achieved these goals. In fact,

there appeared official statements that the
summative functions loaded into SBS would
completely vanish and the examination would
only carry the purpose of providing feedback
to the system (Radikal, 2012).

With the broader aim of determining
whether or not the external examinations con-
ducted in the middle grades successfully
assessed higher order thinking skills, Ugurel,
Morali, and Kesgin (2012) analyzed the test
items of OKS and SBS with respect to the
MATH (Mathematical Assessment Task Hier-
archy) taxonomy of Smith et al. (1996), a
revised version of Bloom’s Taxonomy. See
Table 3 for its groups and categories.

According to Ugurel et al. (2012), most of
the questions were in categories A and B, indi-
cating that the examinations predominantly
assessed the skills of routine procedures and
knowledge transfer (see Figure 2). The ques-
tions only required the application of memo-
rized and practiced algorithms (A3), and the
transfer of knowledge from one form of repre-
sentation to another (e.g., algebraic to graphi-
cal). The researchers also compared the
questions of both examinations with those
from the Trends in International Mathematics
and Science Study (TIMSS). They found that
with respect to MATH levels, the SBS ques-
tions were closer to those of the TIMMS than
the OKS questions were.

Changes in the teacher education pro-
grams. In order to overcome the difficulties
related to the internalization of the contempo-
rary assessment paradigm and effective use of
nontraditional tools, preservice and in-service
teacher training programs must be given extra
attention. The World Bank-funded National
Education Development Project (1992-1998)
(The British Council, 2005) can be considered
a turning point for implementing international
standards in preservice teacher training pro-
grams. The objective of this project was to
improve preservice teacher education at the
primary and secondary levels by (1) raising
the standards in teacher education and estab-
lishing an accreditation system, (2) providing
long- and short-term fellowships, (3) upgrad-
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TABLE 3
Groups and Categories of the MATH Taxonomy

MATH Taxonomy

Al Knowledge and knowledge systems

A2 Comprehension

A3 Use of routine procedures

Bl Transfer of knowledge

B2 Application to new contexts

Cl Verification and interpretation

C2 Deduction, estimation, and comparisons

C3 Evaluation

SBS-6 N SBS-7 N SBS-8 N OKS N
Al - 0 -- 0 - 0 - 0
A2 5,13 2 216 2 241013 4 1 1
A3 1,10,12.15 4 1.3,57.8.10.12,14 8 1691114 5 2,6.7.9.15.17.24 7
B.1 2,3.6.7.11.16 6 691317 4 3.7.12,15,16 5 4,5,18,21,22, 23,25 7
B.2 49.14 3 411,18 3 581719 4 38.10,11,12, 9
13.14.16,19
C.1 - 0 -- 0 1820 2 20 1
C.2 8 1 15 1 - 0 - 0
C.3 - 0 -- 0 - 0 -- 0
FIGURE 2

Distribution of the Questions in the SBS and OKS Examinations With Respect to MATH (Ugurel et al., 2012).

ing the facilities of education faculty, and (4)
developing student-teacher experience in
schools (Council of Higher Education, 1997,
1999).

The restructuring of in-service training pro-
grams in most areas of primary and secondary
education was completed by 1998. The young
researchers who had been sent to the United
Kingdom and the United States returned to
their universities in the 1999-2002 interval,
after having received graduate degrees in all
areas of education. From 1996 onwards, teach-
ers of mathematics and science (from elemen-
tary through secondary schools) have been
educated with a standard program, in which
the courses fostering content knowledge
(mathematics or science), pedagogical content

knowledge (mathematics or science educa-
tion), and pedagogy knowledge (general edu-
cation) were evenly distributed across the
curriculum.

The reflection of this paradigm shift in
teachers’ conceptions about assessment can be
a slow process (Black, 1993). Since the major-
ity of teachers working today received their
training before this restructuring occurred,
their training did not address pedagogical con-
tent knowledge well-enough (Shulman, 1987).
In-service training programs could be benefi-
cial in addressing this deficiency that naturally
occurs during a transmission period, but they
have shown limited effectiveness except in a
few attempts (Bingolbali, Akkoc, Ozmantar, &
Demir, 2011).
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Assessment in the Classroom

For an in-depth understanding of what the
inside of the classroom was like before the
2005 program, a review of literature can be
illuminating. However, there has been little
data from inside the mathematics and science
classrooms. In evaluating the influence of gov-
ernmental interventions on teachers’ assess-
ment practices, the main obstacle was the
dearth of literature from inside the classroom.
Upon reviewing the papers presented in the
10th National Congress on Science and Math-
ematics Education, authors of the current
review found that participants in most studies
in mathematics education were teacher candi-
dates; only 22 out of 133 papers were about
practicing teachers, of which only four con-
tained assessment-related data.

The earliest paper on the assessment prac-
tices in the classroom was published in 1996,
in which the first signs of awareness of the
role of assessment in learning were apparent
(Alkan, Sezer, Ozcelik, & Koroglu, 1996).
Researchers discussed general issues regard-
ing the role of assessment in mathematics
teaching and reported findings from a survey
of a sample of 1,150 students and 175 teach-
ers. The findings suggested that (1) there was
a lack of classroom dialogue between teachers
and students (which can be taken as an indica-
tion of the scarcity of informal teacher assess-
ments), (2) external examinations were the
dominant factor in determining classroom dis-
course, and (3) (as an extension of this) multi-
ple-choice tests were the primary assessment
tool. The findings of Albayrak and Aydin
(2002) were consistent: assessment practices
of middle school mathematics teachers were
mostly summative and teachers did not show
any effort to use the assessment results diag-
nostically. Apart from their regular summa-
tive examinations, the only assessment tools
they used were multiple-choice tests produced
by the dershanes (private tutoring institutions
that prepare students for external examina-
tions) (Oztelli, Corlu, Corlu, & Capraro,
2011).

In another study, Alkan (2002) reviewed
the written records of ten mathematics depart-
ments in the district of Izmir, Turkey. The
researcher found that of all the target behav-
iors that were chosen, only 22% were deemed
measurable, all of which measured the skill of
doing operations. Turnuklu (1993) identified
three behavioral patterns in the assessment
practices of Turkish mathematics teachers that
related to their lack of skills in using assess-
ment tools for recording information and
using the information to monitor students’
learning:

* Paying more attention to whether students’
homework is done rather than how students
answer questions: Two potential reasons
were proposed for this behavior were not
knowing how to assess them and not being
able to ask the appropriate questions (e.g.,
drill and practice equations, which inhibit
the observation of the process).

* Difficulty in assessing term projects:
Teachers gave projects that were too diffi-
cult for the students’ age group and were
not sure whether the work was done by the
students themselves; indicating a mistrust
in their own grading.

*  Unsystematic recording of assessment
results: Thus, teachers relied more on
memory and the grades given to students’
written examination papers.

In a study conducted by Karacaoglu, Dur-
mus, and Bal (2012), teachers seemed to use
performance tasks formatively and cumula-
tively, but experienced time-management
problems in the classroom. Kogce and Baki
(2002) studied teachers’ skills in using feed-
back in the classroom and found that teachers
generally use verbal feedback, as it is allegedly
easier to manage and takes less time. The find-
ings also suggested that teachers were not
eager to record the information obtained from
their informal assessments. Bal (2012)
reported similar findings for portfolio assess-
ment.
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Teacher Candidates

The review of the literature on the effective-
ness of teacher training programs did not yield
favorable results for the development of funda-
mental assessment skills, either. Findings from
Akkoc’s (2012) study indicated that the forma-
tive assessment practices that mathematics
teacher candidates most frequently use were
asking questions during teaching or giving
homework. Mathematics teacher candidates
seem to have difficulty solving questions that
require the application of their knowledge to
new situations (Kesgin & Moralli, 2012). The
students’ main method of preparation for the
exam in the abstract algebra course was study-
ing questions from past exams and trying to
solve questions that were similar to those
given in the course. This, we believe, might
have unfavorable consequences in their future
teaching practice. Kula and Bukova-Guzel
(2012) identified two patterns in the question-
ing techniques of mathematics teacher candi-
dates: asking questions that only require
procedural knowledge and having to answer
the questions they asked.

CONCLUSIONS

In examining teachers’ assessment practices
before and after the changes brought by the
two important government-led interventions,
several points emerge. There is a lack of
knowledge and skill, especially concerning
assessment in mathematics and science; there-
fore, the assessment skills that teachers have
been mostly based on their experiences gained
during their own preuniversity education and
those learned from their colleagues during
their professional practice. As a direct result of
this, teachers are mostly unaware of the role of
classroom assessment in learning mathematics
and science. Teachers were also caught
between the requirements of the intended cur-
riculum and the de facto curriculum defined by
the external examinations (Madaus, 1988, p.
93).

Middle Grades Research Journal Vol. 8, No. 2, 2013

The ideas presented also seem to be sound
in comparison with the curricula in Western
developed countries. Overall, the program
documents can be considered successful in
guiding teachers’ assessment practices. How-
ever, the implementation of the prescribed
ideas in the Turkish schools and inside class-
rooms is problematic (Bal, 2012; Kula &
Bukova-Guzel, 2002; Karacaoglu et al., 2012).
The importance of assessment is nicely stated
in the Book Differentiated Assessment Strate-
gies, in the foreword by Marti Richardson,
with a quotation from Michael Fullan’s (1991)
idea that “assessment has to drive the educa-
tional change agenda around learning and stu-
dent achievement.”

The policy-level changes that occurred in
Turkey’s science and mathematics curricula
with the renewed assessment strategy did not
seem to be translated into meaningful change
in the classroom. However, for a number of
reasons (including budgetary limitations),
most teachers did not receive training on the
innovations in curricula and assessment strate-
gies. Also, the yearly nationwide external
examination by the Student Selection and
Placement Center to enroll students at the uni-
versities was not changed to reflect the new
assessment strategies. The exam usually
assesses the students’ procedural knowledge
with multiple-choice questions. There are
high-level questions in the exam, but because
there are courses that prepare students for it,
they are able to do many exercises similar to
the questions. Thus, it just becomes a matter of
memorizing the procedure for solving such
types of questions. Therefore, the nationwide
exam does not drive the changes made in
assessment in the implementation of the sci-
ence curricula in schools.

Teachers need in-service training to renew
their knowledge, skills, and ideas about assess-
ment. The changes in preservice teacher train-
ing programs that paralleled those in the
systems of most of the developed countries
looked sound on paper. However, it appears
that these programs have not been very effec-
tive so far (Bingolbali et al., 2011). Even the
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quality of in-service training to teach the skills
required for the new curricula is questionable
(Elmas & Geban, 2010; Gunes et al., 2010;
Senel-Coruhlu, Er Nas, & Cepni, 2009).
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