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ABSTRACT

A STUDY ON CONSTRUCT VALIDITY OF SCIENCE ITEMS IN
PISA 2006: THE CASE OF TURKEY

This study was designed for three major goals. The first goal is to investigate
construct validity in the Turkish version of the PISA 2006 science units including stimuli
(e.g. text, graphs, and pictures) and items in terms of positive and negative entities
embedded in them. The second goal is to understand the effect of the negative entities
detected in the science units on total test and at item level by achievement scores of 15
year-old students. The third goal that emerged through the study aimed to explore the 15
year-old students’ familiarity with PISA science units in terms of the students’ unique

learning experiences.

The study consists of three phases. The first phase is the exploration of eight science
units including eight stimuli and 25 items. In order to analyze these science units, content
analysis was implemented for all of the stimuli and items in the science units. An Item
Rating Form was developed and used in order to compose categories of the content analysis
from the revisions of the teachers (80 secondary school science teachers in total) working at
different regions in Istanbul. Content analysis results showed that there were five main
categories defined for the negative entities (content, language, typicality, presentation and
structure) and four main categories formed for the positive entities (context, content,
science process and composition). The number of the thematic units of the negative entities

was more than the thematic units of the positive entities.

The second phase of the study based on the results of the content analysis from first
phase. For the second phase the revisions on the science units were made for recovery of
the negative entities described in the science units. Hence, two tests were present, one of
them is PISA-Original Turkish test (PISA-OT test) which includes Turkish science units
used in PISA 2006 study and the other is PISA-Revised Turkish (PISA-RT test) which



contains revised versions of science units made at the second phase of the present study. At
the second phase the effect of the negative entities on the achievement scores of the
students examined by using two instruments (PISA-OT and PISA- RT). The results of the
second phase showed that there was a statistically significant effect of the negative entities
included in the revision process on the total achievement levels of the students. Although
the results of analysis at the item level showed that there were significant differences
between the two comparison groups for eleven of the items, there was no significant
difference for the remaining eleven items. In addition, it is found that the mean scores for
the group who answered the PISA- Revised Turkish test were higher than the means of the
group who took the PISA-Original Turkish test on each of the 22 items.

The third phase is the examination for the answer of the third research question
related with the familiarity of students with the stimuli of PISA science units in terms of
language, lay-out, school knowledge and daily life experiences. It is found that students

tend to be moderately familiar with the PISA stimuli.

Based on the results of the three phases, it can be concluded that the aim of selection
and formation of the items for the science literacy test is important from the point of
construct validity. However, released PISA stimuli and items in Turkish form achieved this

aim partially.



OZET

PISA 2006 FEN SORULARININ YAPI GECERLILiIGI UZERINE BIR
ARASTIRMA: TURKIYE ORNEGI

Bu ¢alisma {i¢ temel amag tizerine kurulmustur. Birinci amag PISA 2006 ¢alismasinin
mevcut Tiirk¢e fen sorularinin yapisal gegerliligini pozitif ve negatif birimler baglaminda
incelemektir. ikinci amag fen soru iinitelerinde tespit edilen negatif birimlerin biitiin test
iizerinde ve her bir soru i¢in etkisini 15 yasindaki Ogrencilerin cevaplama basarilar
baglaminda arastirmaktir. Uglincii amag ise mevcut ¢alismanin bir uzantisi olarak 15
yasindaki 6grencilerin tek ve 6zel 6grenme deneyimleri ¢ergcevesinde PISA 2006 fen soru

iiniteleri ile asinaliklarini aragtirmaktir.

Bu calisma ii¢c sathadan olusmaktadir. ilk safha sekiz uyarict ve 25 sorudan olusan
sekiz adet fen soru linitesini arastirmaktir. Fen soru iinitelerini analiz ederken, biitiin soru
iinitelerindeki uyaric1 ve sorular igin icerik analizi teknigi kullanilmistir. Istanbul ilinin
degisik bolgelerinde calisan Ogretmenlerden (ortadgretim kademesinden toplam 80
Ogretmen) goriis almak i¢in ve goriislerin icerik analizinden kategoriler olusturabilmek i¢in
bir Madde Dereceleme Formu (IRF) gelistirilmis ve uygulanmustir. igerik analizi teknigi ile
bes ana negatif kategori (dil, tipiklik, taslak, yapt ve icerik) ve dort ana pozitif kategori
(baglam, igerik, komposizyon ve fen siirecleri) olugsmustur. Kavramsal analiz birim sayisi

negatif birimde pozitif birimlerden daha fazla bulunmustur.

Calismanin ikinci sathasini PISA 2006 fen soru iiniteleri i¢indeki uyarici ve sorularin
diizeltmeleri olusturmaktadir. Bu iyilestirmeler icerik analizi sonucunda ortaya cikan
negatif birimlerin uzmanlar tarafindan uygun goriilenleri i¢in yapilmistir. Caligmanin ikinci
sathasinda iki test kullaniligtir. Birinci test PISA-Orijinal Tiirkge testi (PISA-OT test) adin
almistir ve 2006 PISA ¢aligmasinda kullanilan fen sorularini icermektedir. Diger test ise
degistirilen fen soru {initelerini iceren PISA-lyilestirilmis Tiirkce testidir. ikinci sathanin

sonucu olarak, negatif birimlerin testin biitiiniinde 6grencilerinin basar1 seviyeleri lizerinde



istatistiksel olarak anlamli bir fark olusturdugu bulunmustur. Bununla beraber, soru
maddeleri ayr1 ayr1 incelendiginde karsilastirma gruplarinin basarilar arasinda 11 soru igin
anlamli bir fark bulunurken kalan 11 soru i¢in anlamli bir fark bulunamamistir. Son olarak,
testlerde kullanilan 22 sorunun tamamu i¢in PISA-RT testine cevap veren grubun biitiin
sorular i¢in ortalama degerlerinin PISA-OT testine cevap veren grubunkinden daha yiiksek

oldugu bulunmustur.

Calismanin ii¢lincili sathasi i¢in dgrencilerin PISA fen soru iinitelerinin uyaricilarina
dair dil, taslak, okul bilgisi ve giinlilkk tecriibe bakimlarindan asinalik dereceleri
aragtirilmistir. Sonug olarak, Tiirk 6grencilerin PISA sorularindaki uyaricilara orta derecede

asina olduklar1 bulunmustur.

Calismanin her {i¢ sathasinin sonuglarina dayanarak, fen okur yazarligini 6lgmeyi
amacglayan bir test i¢in sorularin olusturulma ve secilme siireclerinin yapr gegerligi
bakimindan 6nemli oldugu sonucuna varilabilir.Bununla beraber, bu calismada Tiirkce
PISA soru iinitelerindeki uyarict ve sorularin bu amaci kismi olarak saglayabildigi

gOriilmiistir.
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1. INTRODUCTION

In the past decades international studies of educational achievement have drawn
great attention in many countries. Educational researchers, policy makers, teachers,
parents, and anyone concerned about education in general are all interested in the results
of these studies, mainly for the purpose of comparison. Additionally, these international
assessments have provided feedback for each country. This feedback is used as the
outcomes of education in relation to inputs to education systems like curricular materials

and teacher training.

The Programme for International Student Assessment (PISA) is among the most
comprehensive international comparative education studies to gather data about the
educational systems of the different countries by measuring mathematics, science, and
reading literacy of achievement of 15 years-old students. PISA presents an extensive
data base for researches including methodologies, data collection tools, achievement
scores and so on. However, the results have prompted public debate in some countries,
about the educational, institutional, economical, and social reasons for the apparent
ranking of some countries over the others. In some countries, like Germany, Norway and
Canada, PISA outcomes have gained great importance for the critics of the education
systems and national assessments (Lingens, 2005; Knain and Turmo, 2003; Prais, 2007).
The results of PISA 2006 showed that Turkish students performed poorly in science
literacy. Turkish students’ performance was significantly lower than the average
(OECD, 2007). The poor performance of Turkish students can be explained by several
demographic, school, teacher, and instruction related factors. However, there might be

reasons that stem from the test itself rather than these factors.

Mullis, Martin, Gonzales, Gregory, Garden, O’Connor, Chrostowski and Smith
(2000) emphasize the necessity of fairness when comparing student achievement across
countries. From the measurement perspective, drawing inferences and making
comparisons from such large scale, cross national studies is based on a critical

assumption that the study itself has adopted proper methodology and has acceptable



validity. The task of measuring students’ educational achievement is always challenging.

Conducting international assessments add even more challenges to the task.

The present study is an attempt to gain deeper understanding of an international
study at the item level. The PISA science items present an opportunity to investigate the
possibilities and limitations of large-scale test design to capture and report
meaningfulness of the results to be used in researches, educational policy decisions, and
classroom applications. Specifically, the researcher investigated construct validity of
Turkish version of released PISA 2006 science items in terms of positive and negative
entities embedded within the single items and effects of the negative entities on the
achievement of the students together with the familiarity of students with the stimuli in
terms of their unique learning experiences. Literature review part provides the
theoretical rationale for this study. Methodology part of the study describes the
procedures involved in the study of positive and negative entities in terms of construct
validity. In the results part of the present study, descriptions of the findings for each
phase of the study are presented. The discussion and conclusion part discusses the
study’s findings in the light of existing research together with applications for

educational practices and recommendations for further researches.



2. LITERATURE REVIEW

The purpose of this study is to investigate positive and negative entities embedded
within the science units of PISA 2006 study together with investigating effect of
negative entities on total test and at item level with respect to students’ achievement
levels. In order to understand PISA study and the concepts of construct validity the
literature review is organized around three major parts. These three main parts are
named as (a) background of the programme for international student assessment (PISA)
which aims to introduce PISA as an international assessment study, (b) PISA 2006
overview which constitutes base for the present study, (c) validity concept with a special

emphasis on the construct validity in relation the design of the present study.

The first part of the literature review presents an introduction of the international
assessment concept, most common three international assessment studies and the cycles
of PISA carried out in the last nine years. The second part of the review concentrates on
the PISA 2006 study and its features with detailed descriptions of different elements
within study such as scientific literacy concept in comparison with the previous two
PISA studies, framework for the context, competencies, knowledge and attitude
elements of the assessment. Beside this, the second part covers the related researches.
The third part of the literature review first introduces the concept of validity and its
development process and then concentrates on construct validity concept by combining
the first two parts of the literature review by studying construct validity in international

assessment together with research studies on the subject.



2.1. The Programme for International Student Assessment (PISA): Background

The literature review on the background of the PISA study explains the
developmental process of the international assessments. Also, the review of this part

focuses on the general features of the PISA studies.

Over the few decades the interest in the international comparison of educational
systems has led to the growth of large-scale international assessment studies. The
popularity of international studies aiming to gather data about the education of different
countries has been increasing. As Kellegan and Greaney (2001) point out, there is

“global assessment” is being created.

The First International Mathematics Study (FIMS) can be seen to form the origin
of international comparative assessment studies. It was conducted between 1961 and
1965 with underlying intention of comparing outcomes of different educational systems.
Recently, there are three most influential international studies. These are Trends in
International Mathematics and Science Study (TIMSS, formerly known as the Third
International Mathematics and Science Study), Progress of International Reading
Literacy Study (PIRLS) and Programme of International Student Assessment (PISA).
These studies are carried by two organizations, one of them is the International
Association for the Evaluation of Educational Achievement (IEA) which conducts
TIMSS & PIRLS and the other is the Organization for Economic Cooperation and
Development (OECD) which organizes PISA. These assessment studies contributes to
gathering comprehensive data on the performance of students and background
information about the education systems across the world in developed and developing

countries (Mullis and Martin, 2006).

PISA differs from the other two studies in terms of aim, context, task, sampling,
and collected information. According to Lange (2006), in a simplified way, TIMSS is a
grade-based study, that is, the sample composed of students of Grade 4 and Grade 8,
whereas PISA is age-based study, the test is for 15-years-old students. The test items in



TIMSS are more content or standards based, while those in PISA are more literacy
orientated. TIMSS proposes to assess how much students have achieved in schools,
whereas PISA claims to assess how well students are prepared for the outside world. The
remaining part of the literature review is based on the properties of PISA study that these

differences are clarified.

According to Stedman (1997), the increasing interest in international assessments,
at a time when the link between education and economic well-being is blurred, is

puzzling. Robitaille and Garden (1989) express a common belief about this link:

That the nation’s continued economic well being and its ability to compete in the global market
place” are strongly linked to how well that countries students do in international tests-particularly
in science and mathematics”. (p.18)

In a parallel assignation, Organization for Economic Co-operation and
Development (OECD) has started a large scale programme of assessing student
achievement that aims to improve the quality of education of its member countries as
well as to provide information about the educational outcomes of the educational
systems of these countries (OECD 2001). The baseline for the study included derivation
of economic as well as societal and cultural success from the human capital and linked

opportunities for continuous learning.

The relationship, described by OECD, between learning, human capital, and
economic well-being of countries constitutes the basics of the Programme for
International Student Assessment (PISA), which aims not measure the school curriculum
in different countries; but to measure the students’ ability to understand concepts and use
their knowledge to function in various situations within three main domains (reading,
mathematics and science). Prominence is on the mastery of processes, the understanding
of concepts, and the ability to function in various situations within each assessment

domain. (OECD 1999, 2000, 2003 and 2006)

The Programme for International Students Assessment (PISA) was initiated in
1997 mainly for member countries of the OECD and in years increasing number of non-

member partner countries were involved in the study. PISA declares its aim to measure



the essential skills and knowledge extent of students approaching to the end of
compulsory education. The focus is on the full participation in a knowledge society and
providing empirically qualified information which will accustom policy decisions. It
points to regularly observing the outcomes and the progress of education systems in
terms of 15 year-old students’ achievement. In addition to monitoring student

achievement, PISA seeks policy understanding in three ways:

. Bringing to a more advanced or effective better ways of observation of
student progress, detecting the comparison between primary education and
the age of 15

= Developing a closer look between performance and instruction

= Making use of computer-based assessments (OECD, 2007)

Programme for International Student Assessment (PISA) is an international
comparative assessment that is repeated every three years. Scientific literacy is one of
the three domains, reading and mathematical literacy is the other two. So far there
assessments have been implemented; third PISA is carried out on a three-year cycle. The
first PISA study was in 2000 (supplemented in 2002), and this was repeated in 2003 and
2006. The next survey will be in 2009. The survey was undertaken in 43 countries in the
first cycle (32 in 2000 and 11 in 2002) and 41 countries in the second cycle (2003). In
the third cycle, 57 countries participated, including all 30 OECD members. Each PISA
study focuses on one of the three areas of literacy in which knowledge and skills are
assessed: reading, mathematics, and science. The main focus for 2000 was reading, for
2003 mathematics, and for 2006 was science. In each three-yearly PISA studies, one
subject was chosen as a focus while two other subject areas have been assessed more
briefly, for example in 2006 reading and mathematics were the minor domains (see
Figure 2.1) As it is claimed by PISA, the countries participated in the study has covered

a large area on the world.



2000 2003 2006 2009 2012 2015
Reading Reading Reading Reading Reading Reading
Maths Maths Maths Maths Maths Maths
Science Science Science Science Science Science
Problem
solving

Figure 2.1. PISA literacy components over years

There is a large amount of documents written and displayed all around the world
about the PISA studies. Some of them directly published by the OECD and by the PISA
consortium and many others by official centers and researchers in participating
countries. There is rich and contrasted information. Some of documents are public like
PISA general design, the frameworks, database, and the international reports. However,
PISA does not release the entire set of questions in study, the reason for this secrecy is
that the items will be used in the next PISA testing round, and therefore they may not be
made public (Hopmann, 2006).

Since the beginning of the 1960s, international education studies have been
designed to support educators, researchers, policy markers and others with the
information about students’ achievement and the performance of different educational
systems. It can not always easily be seen how to use the results of these studies.
However, there is evidence that they often attract a great deal of attention especially
when a country’s results are poor (Colvin, 1996). Because educational policy markers,
researchers, teachers, and parents are interested in the results for comparison, the validity
concept for fair inferences from this large-scale, cross national study has increasingly

become critical.

As it is stated previously, PISA 2006 survey completes the first cycle of
assessment of three major areas - reading (PISA 2000), mathematics (PISA 2003) and
science (PISA 2006).



Since the science literacy test in PISA 2006 is selected for reviewing in the present
study, more comprehensive revision of the PISA 2006 study is found to be necessary in
terms of scientific literacy definition, the contexts in which science items are embedded
within, the competencies that students need to handle, the knowledge domains chosen,

and students’ attitudes.

2.2. An Overview on PISA 2006

This part of the literature review presents an overview about the PISA 2006 study

and explanations of its features to clarify the reasons for the present study.

PISA 2006 focused on students’ competency in science and emphasized the
importance of understanding fundamental scientific concepts and theories and the ability
to structure and solve scientific problems in a technology based world. Since some
research findings suggest ( e.g. Fullilove, 1987; Cavas, 2004) that student attitudes
towards science can have an important role in the decisions of students to study science
and technology in university, PISA study contains assessing both students’ knowledge
and skills and also students’ attitudes toward science (OECD, 2006). However, because
the present study concentrates on only the features of the items in the science units of the

PISA study, it excludes the attitude questions related with the items.

The PISA framework starts with the concept of ‘literacy’ which is concerned with
the capacity of students to deduce from what they have learned, and to apply their
knowledge in novel settings, and students’ capacity to figure out, draw conclusions and
communicate effectively as they pose, solve, and interpret problems in a diversity of
situations. A brief coverage with an adaptation from OECD (2007, p. 48) of PISA 2006

features can be seen from Figure 2.2.



Content
= The main focus of PISA 2006 is science.
= The PISA 2006 study also collected data on students’ attitudes toward
science within the test itself after the cognitive questions.
Methods
= There are around 400 000 students in PISA 2006 to represent about 20
million 15-year-olds in the schools of the 57 countries.
= PISAis a pencil-and-paper test and students are expected to undertake two
hours to complete the assessment.
= PISA questions are in the form of units which includes more than one
question related to the unit context
Outcomes
= A profile of knowledge and skills among 15-year-olds in 2006 with a profile
for science, and also for reading and mathematics.
= Contextual indicators relating performance results to other characteristics of
students and schools.
= Data on the students’ attitudes to science.
= A knowledge base for policy analysis and research.
= Trend data on changes in student knowledge and skills in reading and
mathematics.
Future assessments
= The PISA 2009 survey will return to reading as the major assessment area,

while PISA 2012 will focus on mathematics and PISA 2015 once again on

Figure 2.2. Key features of PISA 2006

The present study focused on construct validity of the released PISA 2006 science
items, in order to explain the definition of the scientific literacy construct with its
application on the PISA studies and clarify the reason underlying why to choose PISA

2006 science items rather than covering all of the released items from the three PISA




studies, the next section presents the details and structure of the PISA framework for

scientific literacy.

2.2.1. Scientific Literacy in PISA 2000, 2003 and 2006 Cycles

The term of scientific literacy appeared in the last century, and nowadays,
scientific literacy has been accepted as an internationally well- organized educational
slogan, and a contemporary educational goal that education practices such as
standardized testing and the selection of content in textbooks, revisions of science

curricula are based on the interpretation of this concept.

As Shamos (1995) states, interest in the concept of scientific literacy comes from
the beginning of the century. The construct of scientific literacy has developed through a
century and subjected various interpretation and debate. Agin (1974) designed a
framework of scientific literacy by reviewing the literature and this included six
categories: science and society, science and technology, the ethics of science, the nature
of science, the concepts of science, and the science of the humanities. Durant (1993)
offers a possible short definition of scientific literacy to be “what the general public
ought to know about science”. Laugksch (2000) claims that it is commonly accepted that
these kinds of simple conceptualization of science literacy overshadow different
meanings and interpretations associated with the concepts of scientific literacy because
of, for example, different views of what the public ought to know about science and who
“the public” is. Bybee summarized the definition of scientific literacy by using the

principals of different views into four parts. These were;

= scientific knowledge,
= the nature of science,
. the processes of science, and

. the social and cultural implications of science” (1997, p. 56).

Scientific literacy definition of PISA includes several pieces from the literature. In
addition to this, the definition changes within the PISA context, which is to mean, the

scientific literacy definition of the three PISA studies are not exactly the same.



Compared to the definition of scientific literacy for PISA in 2000 and 2003, the
definition for 2006 is more comprehensive. For PISA 2000 and 2003, the framework is
based on the knowledge and skills required for adult life, defined as the “ability to
undertake a number of fundamental processes in a range of situations, backed by a broad
understanding of key concepts” (OECD, 2000, p.7). Scientific knowledge includes
understanding facts, fundamental scientific concepts, the limitations of science, and the
nature of science as a human activity (OECD, 1999). The initial assertions of the 2000,
2003 and 2006 definitions are mainly the same in that they focus on individuals’ uses of

scientific knowledge to draw conclusions. In PISA 2006 scientific literacy is defined as:

An individual’s scientific knowledge and use of that knowledge to identify questions, to acquire
new knowledge, to explain scientific phenomena, and to draw evidence-based conclusions about
science related issues, understanding of the characteristic features of science as a form of human
knowledge and enquiry, awareness of how science and technology shape our material, intellectual,
and cultural environments, and willingness to engage in science-related issues, and with the ideas
of science, as a reflective citizen (OECD 2006, p.12).

The definition of scientific literacy in PISA is grounded on three benchmarks. The
first is related with the students’ understanding of fundamental scientific concepts and
theories, as well as the extent to which they can extrapolate from what they have learned
in science and apply their knowledge to real-life problems. The other is students’ interest
in science, the value they place on scientific approaches to understanding the world and
their willingness to engage in scientific enquiry. As the last point, students’ school
contexts including the socio-economic background of school peers and other factors that
research suggests are associated with student achievement. In the context of the present

study, the focus is on the first benchmark rather than the last two.

In terms of individuals’ competencies rather than the policy understanding for the
education systems as mentioned before, PISA 2006 defines scientific literacy in three

main categories in relation with the students’ capability. These are;

. Scientific knowledge and use of that knowledge to identify questions, to
acquire new knowledge, to explain scientific phenomena, and to draw
evidence-based conclusions about science-related issues. Understanding of

the characteristic features of science as a form of human knowledge and

enquiry



= Awareness of how science and technology shape our material, intellectual

and cultural environments

. Willingness to engage with science-related issues, and with the ideas of

science, as a reflective citizen (OECD 2007, p.25).

PISA 2006 develops its science assessment tasks and questions within a

framework of four interrelated aspects: the contexts in which tasks are embedded, the

competencies that students need to apply, the knowledge domains involved, and student

attitudes. Figure 2.3 shows the interrelation between these aspects. In the following

pages, the four aspects will be explained separately in more detail.

Knowledge

« about the natural world
and technology (knowledge
of science);

Context Competencies « about science itself
Require
Life situations that I « Identify scientific How they do so is influenced by
involve science issues.
and * Explain phenomena
scientifically.
« Use scientific evidence. \ Attitudes

How they respond to
science issues (interest,
support for scientific

Figure 2.3. Framework for PISA 2006 science assessment (OECD, 2006)

According to Figure 2.3, all of the three aspects (context, knowledge and attitudes)

will lead to the competency aspect in different ways. Context aspect requires people to

achieve three competencies of identifying scientific issues, explaining phenomena

scientifically, and using scientific evidence. Knowledge and attitude are the aspects that

people are influenced when they trying to achieve competencies. More detailed

definitions of the aspects will be given below as a) context, b) competencies and c)



knowledge. Since the attitude aspect is beyond the concept of the present study, it will
not be explained in detail.

The context aspect of the PISA study is presented in several ways that the PISA
2006 science questions are designed to form within “health”, “natural resources”,
“environmental quality”, “hazards”, and “frontiers of science and technology” situations
and these situations were related to three major contexts: personal (the self, family and
peer groups), social (community) and global (life across the world). As an adapted
version of OECD (2007, p.86) it is exemplified in Figure 2.4, there are intersections
between the situations and context and the related daily life examples which they shaped
the questions. The contexts used for questions are mentioned by OECD (2007) to be
chosen in the light of relevance to students’ interests and lives, representing science-

related situations that adults meet.

Personal Social Global
Self, family and peer The community Life across the
world
Health Maintenance of health, | Control of disease, Epidemics, spread
accidents, nutrition social of infectious
transmission, food diseases
choices
Natural Personal consumption | Maintenance of Renewable and
Resources of materials and human nonrenewable,
energy populations, quality of | natural systems,
life, security, population growth,
production and sustainable use of
distribution of food, species
Environment | Environmentally Population Biodiversity,
friendly distribution, ecological
behavior, use and disposal of waste, sustainability,
disposal of materials environmental impact, | control of
local weather
Hazard Natural and human Rapid changes Climate change,




induced, decisions (earthquakes, severe impact

about housing weather) of modern warfare

Frontiers of | Interest in science’s New materials, Extinction of

science and explanations of natural | devices and processes, | species,

technology phenomena, science genetic modification, | exploration of
based hobbies, sport transport space, origin and
and leisure, music and structure of

the universe

Figure 2.4. Examples from PISA 2006 Science Context

From the point of competencies, the PISA 2006 declares its aim to produce science
questions to ask students identifying scientific issues, explaining phenomena
scientifically and using scientific evidence. These selected three competencies have
relation to the scientific literacy literature in practice of science and connection to key
cognitive abilities such as inductive/deductive reasoning, systems-based thinking,
critical decision making, transformation of information (e.g. creating tables or graphs out
of raw data), construction and communication of arguments and explanations based on
data, thinking in terms of models, and use of science. OECD (2007) describes the key

features of each of the three science competencies as below;

Identifying scientific issues
= Recognizing issues that are possible to investigate scientifically
= Identifying keywords to search for scientific information

= Recognizing the key features of a scientific investigation

Explaining phenomena scientifically
= Applying knowledge of science in a given situation
= Describing or interpreting phenomena scientifically and predicting changes

= Identifying appropriate descriptions, explanations, and predictions



Using scientific evidence
= [dentifying the assumptions, evidence and reasoning behind conclusions
= Reflecting on the societal implications of science and technological

development

The knowledge aspect has two minor aspects as knowledge of science (knowledge
of the different scientific disciplines and the natural world) and knowledge about science
as a form of human enquiry. Knowledge of science includes understanding basic
scientific concepts laws, and theories; knowledge about science focuses on the
understanding the nature of science. PISA 2006 science questions assess knowledge of
science and knowledge about science. At the point of priorities to include in the PISA
assessment and restrictions of the content to cover for assessment, PISA mentions the
relevancy to real-life situations, representativeness of important scientific concepts and
thus of enduring utility and appropriateness to the developmental level of 15-year-olds
criteria to be most essential. Content areas for both knowledge of science and knowledge
about science domains presented at the next page as they are described by PISA (OECD,
2007).

Content areas for the knowledge of science domain are described as below.

Physical systems

= Structure of matter (e.g. particle model, bonds)

= Properties of matter (e.g. changes of state, thermal and electrical conductivity)

= Chemical changes of matter (e.g. reactions, energy transfer, acids/bases)

= Motions and forces (e.g. velocity, friction)

= FEnergy and its transformation (e.g. conservation, dissipation, chemical
reactions)

= Interactions of energy and matter (e.g. light and radio waves, sound)

Living systems

= Cells (e.g. structures and function, DNA, plant and animal)



Humans (e.g. health, nutrition, disease, reproduction, subsystems)
Populations (e.g. species, evolution, biodiversity, genetic variation)

Ecosystems (e.g. food chains, matter, and energy flow)

Earth and space systems

Structures of the Earth systems (e.g. lithosphere, atmosphere, hydrosphere)
Energy in the Earth systems (e.g. sources, global climate)

Change in Earth systems (e.g. plate tectonics, geochemical cycles)

Earth’s history (e.g. fossils, origin and evolution)

Earth in space (e.g. gravity, solar systems)

Technology systems

Role of science-based technology (e.g. solve problems)
Relationships between science and technology (e.g. technologies)
Concepts (e.g. optimization, trade-offs, cost, risk, benefit)

Important principles (e.g. criteria, constraints, cost, problem solving)

Categories for the knowledge about science domain can be summarized as below.

Scientific enquiry

Origin (e.g. curiosity, scientific questions)

Purpose (e.g. to produce evidence that helps answer scientific questions)
Experiments (e.g. different questions suggest different scientific investigations)
Data (e.g. quantitative [measurements], qualitative [observations])
Measurement (e.g. inherent uncertainty, replicability)

Characteristics of results (e.g. empirical, tentative, testable)

Scientific explanations

Types (e.g. hypothesis, theory, model, scientific law)
Formation (e.g. existing knowledge and new evidence)

Rules (e.g. logically consistent, based on evidence)



According to the aspects defined above, the items included in the PISA studies are
developed. In order to clarify properties of the items based on these aspects and to
understand the structure of the PISA test, a closer look will be taken of the PISA test

design, science units and science items.

Additionally, the PISA 2006 science units and test design is worthy to mention
about that construction of PISA 2006 science units are carried out with the guidance of
an international expert panel based on input and expertise from the participating
countries to cover the various aspects of the framework described above: contexts,
competencies, knowledge, and attitudes. The science questions used in the assessment
were developed based on material submitted by the participating countries. Questions
were presented in the form of science units. Science unit involves a group that included
some type of stimulus, which is then followed by a number of questions. Each PISA test
question is characterized by its context, the competencies it brings out, and the
knowledge domain it represents. In each unit, the context is represented by the stimulus
material — usually a brief written passage or text accompanying a table, chart, graph,
photographs, or diagram. As it is claimed, each question requires students to use one or
more of the science competencies as well as knowledge of science and/or knowledge

about science (OECD, 2007).

In order to explain the extent of this study, it is noteworthy that only a small
number (25 questions) of the questions will be used in the study. The main reason for
this restriction is the policy of PISA to measure achievement trend of the countries.
PISA does not release all of the questions used in the assessments. It means a number of
questions are kept to be used in the other surveys to gather data on the trends of
countries. The remaining questions are released after the survey to illustrate the ways in
which performance was measured. So as to clarify the meaning of the scientific literacy
as major area of the PISA 2006 in terms of the number of questions, and indicate the
ratio of the questions used in the present thesis study to the whole, the Table 2.1 is given

on the following page.



Table 2.1. Distributions of science items in 2000, 2003 and 2006 PISA

PISA 2000 PISA 2003 PISA 2006

Item format / (;losed Qpen Total (;losed Qpen Total Closed Qpen Total
Competency items | items 1tems | items 1tems | items
Explaining

phenomena 12 4 16 11 5 16 37 15 52
scientifically

Identifying 1 ¢ 1 3 | 9 | 5 | 3 | g | 2 | 5 |25
scientific issues
Using scientific | - 515\ 1o | 6 | 5 | 11 | 16 | 15 | 31

evidence

Total 23 12 33 21 13 35 73 36 108

As it is seen from the Table 2.1, there is an increase in the number of science
questions in years. Because the major domain of the PISA 2006 was science literacy, the
number of the questions was nearly triple that of PISA 2003. There were 108 science
items used in PISA 2006, compared with 35 in PISA 2003 and 33 in PISA 2000.

Table 2.2 shows a map of these released PISA 2006 science questions. For each of
the three science competencies, the released questions and scores (shown in parentheses
after each question) have been ordered according to difficulty, with the most difficult at
the top and the least difficult at the bottom. The difficulty levels described in detailed in
Appendix A.



Table 2.2. A map of released science questions in PISA

Level Identifying Explaining phenomena | Using scientific
/Score | scientific issues scientifically evidence
limit
6/707,9 | Acid Rain Greenhouse
Q5.2(717) Q5 (709)*
5/633,3 Greenhouse
Q4.2 (659)*
4/558,7 | Sunscreens Q 4 Physical Exercise Sunscreens
(574)* Q2 (588)* | Q5 (583)* Q5.2(629)*
Clothes Q5.1(616)*
Q1 (567)* Greenhouse
Q4.1 (568)*
3/484,1 | Acid rain Physical Exercise Greenhouse
Q5.1 (513)* Q1 (545)* Q3 (529)*
Sunscreens Acid Rain
Q 3 (499)* Q2 (506)*
Grand Canyon Mary Montagu
Q7 (486)* Q4 (507)*
2/409,5 | Genetically Grand Canyon Greenhouse
Modified Corps Q3 @4s5hH)* Q3 (460)*
Q3 42n)* Mary Montagu
Q2(436)* Q3 (431)*
Grand Canyon
Q5 @1)*
1/334,9 Physical Exercise Q 3
(386)*
Clothes
Q2 (399)*

*Numbers in brackets refer to the difficulty level of the question where students

may receive full or partial credit is also indicated.




So as it is seen that there are 25 science questions released and they are classified
under the six proficiency levels. All of these 25 items included first phase of the study.
Three of the items were not used at the second phase of the study because two of them
are not categorized under any of the proficiency levels by PISA, they are below the
Level 1, and one of them was announced not to be included in score calculation

Processces.

2.2.2. The situation of Turkey in PISA 2006

This section gives a brief view on the Turkey’s participation in PISA studies and

specifically, results were taken from PISA 2006.

Because the pre-application of PISA 2000 was missed, Turkey could not
participate PISA 2000 that PISA 2003 was the first time for Turkey to be included in
PISA study. According to results of PISA 2003, Turkey ranked thirty sixth among 41
participating countries in the science major. The National Center for Educational
Research and Development Directorate (EARGED) was responsible for the
implementation of PISA in the Turkey. PISA 2006 was administered in May 2006. The
Turkey sample included both public and private schools, randomly selected and
weighted to be representative of the several types of school. In total, 160 schools and
4942 students from 51 cites participated in PISA 2006 in Turkey (EARGED, 2007).

Distribution of student numbers according to school types can be seen from Table 2.3.



Table 2.3. Distribution of Turkish 15-year-old students, by school type: 2006

No. of Percentage(%o)of
School Type
Students Students
Primary School 116 2.3
General High School* 2266 45.9
Anatolian High S. 549 11.1
Foreign Language Weighed High S. 9 0.2
Science Lice 35 0.7
Vocational High S. 1510 30.6
Anatolian Vocational High S. 179 3.6
Multiple Programmed High S. 278 5.6
TOTAL 4942 100.0

* Private schools are supposed to be in General High School

In PISA 2006, combined science literacy scores are reported on a scale from 0 to
1,000 with a mean set at 500 and a standard deviation of 100" Fifteen-year-old students
in Turkey had an average score of 424 on the combined science literacy scale, lower
than the OECD average score of 500. As it is seen from the Table 2.4, Turkish students
scored lower in science literacy than their peers in 28 of the other 29 OECD jurisdictions

and 15 of the 27 non-OECD jurisdictions.

Table 2.4. Range of rank of the countries on the different science scales

Science scale

Range of rank

Mean OECD countries All countries

score | S.E. Upper Rank | Lower Rank | Upper Rank | Lower Rank
Finland 563 | (2,0) 1 1 1 1
Hong Kong-China 542 (2,5) 2 2
Canada 534 (2,0) 2 3 3 6
Chinese Taipei 532 (3,6) 3 8
Estonia 531 (2,5) 3 8
Austria 511 (3,9) 8 15 12 21
Belgium 510 (2,5) 9 14 14 20
Ireland 508 3,2) 10 16 15 22

" The combined science literacy scale is made up of all items in the three subscales. However, the
combined science scale and the three subscales are each computed separately through Item Response
Theory (IRT) models. Therefore, the combined science scale score is not the average of the three subscale
scores.



Along with scale scores, PISA 2006 also uses six proficiency levels (Levels 1
through 6, with Level 6 being the highest level of proficiency) to describe student
performance in science literacy. An additional level (below Level 1) encompasses
students whose skills cannot be described using these proficiency levels. The proficiency
levels describe what students at each level should be able to do and allow comparisons

of the percentages of students in each jurisdiction who perform at different levels of

Hungary 504 2,7) 13 17 19 23
Sweden 503 | (2,4) 14 17 20 23
Poland 498 2,3) 16 19 22 26
Denmark 496 3,1) 16 21 22 28
France 495 3,4) 16 21 22 29
493 | (2,4) 23 30
491 | (1,6) 19 23 25 31
454 | (3,7) 39 39
438 | (4,3) 40 42
436 | (3,0) 40 42
434 [(6,1) 40 44
428 [(2.7) 42 45
424 | (3,8) 29 29 43 a7
422 | (2,8) 43 47
421 [ (21) 44 47
418 [(4.2) 44 48
412 [ (11) 47 49
410 | (2,7) 30 30 48 49
393 | (57) 50 54
391 |(6,1) 50 55
390 |(2,8) 50 54
388 |(34) 50 55
386 | (3,0) 52 55
382 |(2,8) 53 55
349 | (0,9) 56 56
322 | (2,9) 57 57

science literacy (OECD, 2007).




Table 2.5. Percentage distribution of 15-year-old students in Turkey: PISA 2006

PISA Average | Below | Level | Level | Level | Level | Level | Level

2006 Level 1 2 3 4 5 6
1
Turkey 424 12.9 33.7 31.3 15.1 6.2 0.9 0.0
OECD
491 6.9 16.3 24.2 25.1 18.7 7.4 1.4
Overall
OECD
500 5.2 14.1 24.0 27.4 20.3 7.7 1.3
Average

According to results of PISA 2006, Turkey has a greater percentage of students at
or below Level 1 and Level 2 than the OECD average percentages on the combined
science literacy scale. Turkey also has lower percentages of students at Levels 3, 4 and 5
than the OECD average percentages. The percentages of Turkey students performing at
Level 6 are rounded to be zero. Turkey is announced to be at Level 2 on average and

Turkish students are described by OECD (2007) as:

Have adequate scientific knowledge to provide possible explanations in familiar contexts or draw
conclusions based on simple investigations. They should be capable of direct reasoning and making
literal interpretations of the results of scientific inquiry or technological problem solving”. (p.43)
The reasons underling for this classification for Turkish students can be explained
in terms of several variables such as student demographics, attitudes, parents’ socio-

economic situation etc. In addition to these, researcher as a science teacher tries to

investigate the item level reasons if they present.

2.2.3. PISA in Turkey and some other countries

Not only the research studies (e.g. Sjoberg, 2007; Acar, 2008) but also popular
media coverage of PISA results create the public perception of the quality of a country’s

overall school system. In the absence of meaningful critics, the rankings of countries



play the most important role in the decisions related with the education systems of the

countries.

According to the Névoa and Mashal (2003), research like PISA has critical
conclusions that they give rise to the definitions of ‘good’ or ‘bad’ educational systems,
and lead to seeking solutions to results. Moreover, the mass media are keen to diffuse the
results of these studies, in such a manner that reinforces a need for urgent decisions,
following lines of action that seem to be carried out without arguing the process because

they have been internationally asserted.

PISA study shapes international educational policies and also influences national
policies in most of the participating countries. Moreover, the PISA results provide media
and the public with convincing images and perceptions about the quality of the school
system, the quality of their teachers' work and the characteristics of both the school

population and future citizen (e.g. Ziman, 2000; Sjoberg, 2007)

As Sjoberg (2007) mentions, PISA results cause hot debates in Norway and
Germany and have great effect on the educational policy. In Norway, PISA results have
been presented in the media with war-like headings, shaping public perception about the
national school system and PISA results presented in the leading Norwegian newspaper
Dagbladet with the heading "Norway is a school loser". Similarly, in Germany, the
political agenda and the public image of the quality of the entire school system have
been formed by the PISA results. There is evidence that PISA has provided - and will
continue to provide - results, ideologies, concepts, analysis, advice and
recommendations that will shape future of educational debates and reforms, nationally as

well as internationally.

In Turkey, there is similar public attention on the results of the PISA study that the
results from PISA 2000, PISA 2003 as well as from PISA2006 provided big headings in

most national newspapers.



Uluslararast Ogrenci Degerlendime Programi sonuglarna gére
MILLI EGITIM sinifta kaldi
Egitimin hali harap

30'u OECD iilkesi olmak lizere toplam 41 dlkede 15 yas grubu ogrenciler iki saatlik bir teste

OECD raporu knklaria dolu: Tirc egim tabi tutuldu, Turkiye matematik, fen ve okuma-yazmada kotii bir performans sergiledi.

sistemi, bilimsel ve ekonomik gergeklere
duyarh degil. Miifredatta eksik cok. Egitim
altyapisi da zayif

RADIKAL - ANKARA - Kalkinma ve Ekonomik
Ishirigi Toplulugu'nun (OECD) kisa adi PISA

olan Uluslararasi Ogrenci Bagansin Belirleme
Programi, Turkiye'deki egitim sisteminin eksiklerini
gdzler antne serdi. Milli Eqitim Bakanlgindan
(MEB) itiraf: Turk efitim sistemi. bilimsel ve
ekonomik gerceklere duyarh degil. Mufredati
eksikliklerle dolu olan Tarkiye. dgrenci sayisi o .
efjitimin biitcedeki payi ve aragtirmaya ayrlan e e
payin azliginin yani sira kisi bagina dagen milli ’

gelir acisindan da dezavantajll durumda

PISAIn 2000-20031 kapsayan aragtimasinda bir kismi OECD Gyesi 41
ilkedeki 15 yag grubu o3rencileri karglagtirdi. Grencilerin zorunlu egitimin
sonunda. gercek hayatta karsilagabilecekler durumlarda sahip olduklan bilgi

ve bacerileri kullanabilme yeteneklen, dagincelerini analiz edehime, akil Turkiye'nin eqitim alaninda Avrupa Olkelerine erismek icin uzun bir yola intiyact olduguny sdyleyenlein
yiirtitme ve okulda 6jrendikleri fan ve matematik kavamlanni kullanarak etkin dogiru bir tespit yaptklan, Uuslararasi Orenci Degerlendime Programi (FISA) sonuclanyla ofaya
iletisim kurma becerisine sahip olup almadiklan degerlzndirildi clkit 30U OECD Ulkesi olmak zere 41 Glkede, 15 yag grubundaki 250 binden fazla odrenci dzerinde

PISA egitim raporunda
Tirkiye yine simifta kaldi

Tiirkiye, Ekonomik isbirligi ve Kalkinma Teskilati (OECD)
tarafindan Ug yilda bir yapilan Uluslararasi Ogrenci
Degerlendirme Programi nin (PISA) yeni arastirmasinda 44.

OECD tarafindan buglin agiklanacak Zarman'n ele gecirdigi
PISA 2006 raporunda, Tirkiye 424 (ke ortalamasiyla;
Hirvatistan(493), Sirbistan(436), Bulgaristan(434) ve Uruguay *Alkolu s
(428) gibi {ilkelerin bile gerisinde kalarak OECD ortalamasimn "
cok altinda yer aldr. 57 tilkede, 15 yag grubunda yirmi milyon :‘ 5
dgrenciyi temsil eden dért yiiz bin 88renci lizerinde yapilan
aragtirmanin sonucunu yansitan PISA 2006, dgrencilerin fen
bilimleri alanlanindaki bilgi ve becerilerinin dlclimii tizerinde
yogunlagiyor. Rapor, aragtrmanin ana givdesini olugturan fen *
bilimlerinin yamnda metin anlama ve matematik ¥
dederlendirmelerini de kapsiyor. Tlrkiye, her iki alanda OECD
ortalamasimin altinda bulunuyor. Metin anlamada, Tiirkiye 447 ,
ortalamayla ispanya(461) ve Yunanistan'in (460) ardindan ~ + 740

inden Rayyan okurdkid

in icin ayaklanacak

Toplum Ensttisi kapaniyor

inya 11"incisiyiz

anlarna AB Standardi

a Sk Takp Geiyor

imiere katlacak 19 parti

005'da kag gin tatl yapacak?
obadan i

Source http://www.tumgazeteler.com/?a=2405810

Figure 2.5. Examples from the Turkish media on the PISA studies results

In addition to these, PISA study is one of the important reasons underlining the
changes in educational policy and curricula in Turkey that Ministry of Education
mentions about the PISA results, especially PISA 2003, to form baseline for necessity to

make a comprehensive reform in Turkish educational system (MEB, 2005).

From the point of educational research, PISA presents comprehensive data for
Turkey and there are several researches related to the PISA results. Acar (2008)
evaluates the competitive power of Turkey under the light of PISA results and focuses

on the requirement of a new education reform by analyzing the PISA top performers’


http://www.tumgazeteler.com/?a=2405810

reasons underling the achievement and necessity of rising achievement level in PISA to
develop of human capital that will be participated industrial sector in the future.
Berberoglu (2004) presents the results form the PISA 2003 and concludes the school
types to be the most effective factor for the difference of Turkish students to be in
different competency levels. In a different study, Berberoglu and Kalender (2005)
investigates school and regional difference by using national students selection
examination and PISA 2003 data, the study shows that school differences are greater
than the regional ones and there is no improvement across the years. In another study,
Savran (2004) examines the creation of PISA question in terms of their practicality,
validity, reliability, linguistic aspects and content for the administration by comparing
the kinds of questions given to Turkish students in some exams like Lycee Entrance
Exams and suggest some advises like developing self-esteem from the beginning of
preprimary education, need for the students-centered education, change of the concept of
lesson text books. In a study carried out by Askar and Olkun (2005), the researchers
compare computer usage in Turkish schools and OECD countries and conclude that
computer usage positively related with the mathematics and science achievement of the

students.

Applications and research studies show that performance data from such
assessments are used to make high-stakes decisions regarding program development,
evaluation, and curriculum. Since PISA presents a large amount of data, most of the
studies base on the usage of these data that allow comparisons of educational input,
process, and achievement in participating countries and lead to a different perspective
for evaluating and improving a country’s education. However, the complicated nature of
this type of assessments makes them very sensitive to the methodologies used and the
validity of such comparisons depends on these methodologies. Such a massive effect

leads to questions of the suitability and validity of the PISA study for Turkish student

group.

The validity of such decisions critically depends on the meaningfulness of scores
from these assessments. Previous research has demonstrated that multilingual versions of
assessments cannot be assumed to provide comparable scores (Allalouf, Hambleton, &

Sireci, 1999).



The important point is to understand what PISA does and does not measure. What
their results means for countries and to what degree the questions to be answered, such
as: the independence of curriculum content and comparability of PISA outcome
variables across countries, usage of performance scales and the validity concept from the

creation of test items to the predictive power.

2.2. Overview on Validity Concept

In this part, particular emphasis will be given to review the changing view of
validity by providing a brief historical context on the concept of validity in testing and
on definitions of validity from traditional to contemporary, with its emphasis on

construct validity.

Validity is one of the most central features in the field of measurement in the
social and behavioral sciences. It has been discussed for many years but the concept
changed dramatically in last decades. Sireci (2004) mentions about the dynamic nature
of validity that it is a concept has that evolved and is still evolving. The question of
validity has evolved from the question of whether one measures what one intends to
measure, to the question of whether the empirical relations between test scores match
theoretical relations in a nomological network, and finally, to the question of whether
interpretations and actions based on test scores are justified—not only in the light of
scientific evidence but with respect to social and ethical consequences of test use. These
intellections are not opposite of each other but mainly differ in their focus and scope.
Related literature will be presented around the answers these three main questions in a

historical sequence.

As a concept, validity emerged at the turn of the twentieth century. In the
beginning, it was a rather a theoretical and narrow concept that a test suggested either to
be valid for anything which it correlates or to describe the representativeness of items
chosen for a test (e.g. Bingham 1937; Guilford 1954). In a similar view, Cureton and

Gulliksen (as it is cited by Goodwin and Leech, 2003) considered a test to be either valid



or not as evidenced by the correlations between the test and some other "external"

criterion measure.

With the publication of the 1966 Standards (APA, 1966), evidence of validity has
been gathered in three separate categories: content validity, criterion-related validity, and
construct validity. Content validity is about the relevance and representativeness of
contents included in a measurement instrument. Ideally, items chosen for a test should be
a representative sample from the universe of all possible items referring to the domain of
interest. The typical method for evaluating content validity has been expert judgment.
Secondly, criterion-related validity has been defined as the association between test
scores and some criterion or criteria of interest external to the test. The purpose of the
test is often predictive and the method used for validation is often correlation or
regression. Lastly, construct validity as a concept was initially introduced as an
alternative to the other types of validity in cases where neither content validity nor
criterion related validity could be applied and/or evaluated. Construct validity as
originally conceived refers to the extent to which the contents of a measurement

instrument are able to measure a theoretical construct.

In the following years, psychometricians and measurement experts started to point
out the importance of the interpretations and decisions made from test scores and
criticize separate meanings of validity. It is taken from the Standards for Educational

and Psychological Testing (1985, p. 9) usually referred to as the APA Standards:

Validity is the most important consideration in test evaluation. The concept refers to the
appropriateness, meaningfulness, and usefulness of the specific inferences from the test scores. Test
validation is the process of accumulating evidence to support such inferences. (p.9)

The definition emphases validity both as a property of tests and a property of test
score interpretations. A test and its scores seemed to be aimless and useless without

evidences of validity.

Also gaining attention during the 1980s and 1990s was the need for evidence about
the social consequences of test use. As a current and influential definition of validity,

Samuel Messick (1995) is one of the most prominent modern validity theorists and his



model of construct validity as an all-inclusive concept has been very influential on the
discourse about validity. For Messick, a unified construct validity framework was
necessary not only from a scientific point of view but also for the applied use of test

scores. The definition of validity changed by Messick (1989) as:

Validity is an integrated evaluative judgment of the degree to which empirical evidence and
theoretical rationales support the adequacy and appropriateness of inferences and actions based on
test scores and other modes of assessment. (p.13)

According to modern conceptions of validity, validity is about the appropriateness,
meaningfulness, and usefulness of score based inferences (NCME, 1999). The
Standards (1999) succinctly defined validity as;

Validity refers to the degree to which evidence and theory support the interpretations of test scores
entailed by proposed uses of tests. (p. 9)

Simply put, validity is about what a test score means (Gregory, 2004) and

validation is the process by which test scores take on meaning (Benson, 1998).

Although few would dispute this definition or the importance of considering
validity as a unified concept (Messick, 1989), actual criteria for examining validity vary
widely. During time, AERA (1999) studies discussed five sources of validity (based in
part on Messick, 1989): evidence based on (1) test content, (2) response processes, (3)

internal structure, (4) relations to other variables, and (5) consequences of testing.

The main point about the discussions on validity is the role of consequences that
studying both intended and unintended consequences of test use. The advantages and
disadvantages of including investigations about consequences as part of validation
broadly discussed at the national and international conferences well as at the variety of
theoretical papers and research studies. (e.g. Linn, 1997; Mehrens, 1997; Popham, 1997;
Shepard, 1997). Some measurement experts (e.g. Kane, 2001; Linn, 1997; Shepard,
1997) have argued for the broader conceptualization of validity (one that includes the
consequences of using tests and other measures), whereas others (e.g. Popham, 1997)
have advocated for a more limited and definition of validity that focuses primarily on the

descriptive interpretation of scores.



In addition to these, the quality of the measurement instrument has never lost its
value in the validation process. It does imply, however, that a sound measurement
instrument is a necessary but not sufficient condition for the valid interpretation and/or
use of test scores. Further, in the modern validity framework it is recognized that
evaluations of validity are dependent on context, culture, scientific paradigm, prevailing
values, and so forth. Validity is further seen as a matter of degree, validity evidence as

always incomplete and validation as a continuing process (Benson, 1998).

2.3.1. Construct Validity

Within the ongoing change of wvalidity concept, construct validity has a
distinguishing place. Construct validity, the last type of the validity that entered
literature by “trinity” view of validity (content, criterion-related, and construct)
introduced by Cronbach and Meehl in 1955 that they claimed the most important step in
validation is to define the construct and called this process as construct formulation.
Based on the concept, construct validity was defined in the APA Standards as “the
degree to which the individual possesses some hypothetical trait or quality [construct]

presumed to be reflected in the test performance.” (1966)

As a different ascertain, Schwab (1980) defines the construct validity to be
“‘representing the correspondence between a construct (conceptual definition of a
variable) and the operational procedure to measure or manipulate that construct’” (1980,
p.5). Also, from the point of construct validation, construct validity is an important part

that requires a multi-step process for assessing the adequacy of measures.

Construct validity has been a dominant aspect of modern validity theory which is
mainly based on the concept of construct validity. Messick (1995) builds construct
validity by all other types of validities (e.g., content-related, criterion-related, face-
validity related) traditionally used for validation. According to Messick, there can be no
validity without construct-referenced measurement, as no score interpretation is possible

without construct-referencing (Messick, 1988).



In addition to the differences in the description of construct validity, there is
another disparity related to its nature that some authors (e.g. Angoff, 1988; Cronbach &
Quirk, 1976) argue that construct validity cannot be expressed in a single coefficient;
there is no mathematical index of construct validity. Rather the nature of construct
validity is qualitative. In contrast, according to Hunter and Schmidt (1990), construct
validity is a quantitative question rather than a qualitative distinction such as "valid" or
"invalid"; it is a matter of degree. Construct validity can be measured by the correlation
between the intended independent variable (construct) and the proxy independent

variable (mark, notice) that is actually used.

While the importance of construct validity is self-evident, it takes on special
importance in the context of international assessments. Since large-scale assessment
measures are used in order to inform curriculum, program development and evaluation
and decisions concerning educational policies, and to make comparisons of student
achievement across countries, one of the major assumptions made in these assessments

is that constructs being measured are the same for all participants.

In the assessment of construct validity, there are two distinct, but equally
important, components. The first component is related with the test itself and the extent
to which a test measures what it was designed to measure and the second component of
validity is about the results and interpretations in the extent to which it is appropriate to

use the results of a test for a specific purpose.

From the view of test itself, Dohn (2007) argues methodology of PISA’s
operationalisation of ‘real life’ situations in items and discuss PISA to assess
‘knowledge and skills in assessment situations’. Moreover, the study criticizes the
severely biased or ambiguous items to be in study that the validity of results and
evaluation displayed by the PISA reports to be weakened. From a similar perspective,
Wuttke (2007) concludes that significant differences does not mean reliable, valid, or
relevant because the large numbers to cause statistical significance. From the item view,
Wuttke gives an example to ask how the vaccination compares to alternative or
complementary means of protection and the answer to be sought in the reading text but

the preference on alternatives seems to be shaped by reliance on technology, and belief



in nature by different cultures. Wuttke claims reliability and validity of the study to

remain limited because of uncertainty and bias.

As another example Prais (2003) points out that one explanation for the differences
between PISA and the IEA studies is that the PISA questions were not designed to
reflect curriculum content. As Prais (2003) notes, "the stated focus was ostensibly
distinct from details of the school curriculum, and was intended to elucidate how pupils
might cope in real life with the help of what they have learnt." It is not clear, however,
that the resulting set of questions is any more or less 'real life' than the school curricula.
Moreover, the selection of an arbitrary set of "international" questions biased the results

against countries which pursued different curricular objectives.

Bodin (2005) focuses on the PISA external validity in connection with the
construct validity, limited to its mathematical part, and that, from a French point of view
(French, as related to the French mathematics curriculum, French customary assessment
settings, etc.). PISA mathematical items seem to have epistemological and didactical
validity issues. He further states that some precaution have to be taken and also justify

the idea that some complementary studies should be undertaken.

Reviewing the results of the study, Psalidas et al. (2007) investigate the extent to
which PISA science items validly assess the knowledge and skills of 15 year-old Greek
students and examine the effect of factors: student’s gender, scientific processes and
contexts (situations) on the students’ performance in these PISA items. The basic
findings show that the paper-and-pencil test with the PISA Science items does not tend,
unlike the interview, to effectively record the Greek students’ Science knowledge and

skills.

Beside these, in most of the studies (Ercikan, 2002; Oliver, 2005) conducted in
relation to the construct validity of developed items, the focus is on the construct
comparability that looks for the variance in factor structures being measured by different

language versions of tests administered in different countries.
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Sireci (1997) emphasizes the importance of ensuring that constructs being
measured by the international tests to be equal for making fair and valid interpretations
based on large-scale assessment data. In other words, the risk of making invalid
interpretations by practitioners must be taken into consideration when factors outside of
the construct measured are interpreted as real differences. Additionally, construct
equivalence is said to be ascertained before scores from such assessments can be used
meaningfully to inform decisions that require comparison of scores across these
language groups or countries (Ercikan and McCreith, 2002; Ercikan, 2006). In their
study, Kirsch, Long, Lafontaine and McQueen (2002) mentions about the extent of PISA
reading items content and familiarity and the specificity of familiarity and content

making comparability highly problematic.

The factors generating threats to construct equivalence are listed by Hambleton
et.al (2005) and proposed to examine whether two measures have construct equivalence
and are comparable. Effects of test translation and adaptation, measurement equivalence,
sample representation and cultural and linguistic loadings of tests are some of the factors
that may lead to assessment bias and may pose additional threats to test validity and
comparability of scores. Study of Bonnet (2002) makes this point and discusses the
difficulties with translation across diverse systems. A particular concern among some
Francophone commentators on PISA (e.g Romainville, 2002) is the bias that may be
induced by the Anglo-Saxon composition of the research, the technical advisors and the
origins of the test materials. Additionally, American Psychological Association [APA],
Standards for Educational and Psychological Testing (American Educational Research
Association [AERA], and National Council on Measurement in Education [NCME]
declares the critical value of fairness in testing and eliminating bias to make comparisons
of individuals from different linguistic and cultural backgrounds in a fair and reliable

way.

There is no single method for determining the construct validity of a test. Usually
many different methods and approaches are combined to present an overall picture of the
construct validity of a test. Besides the correlational approach described earlier, other
frequently used methods are statistical or qualitative basing on the judgmental reviews.

Evidence of construct validity involves making hypotheses and collecting information



over a period of time, using many sources and methods (Sartory and Pasini 2007).
Methodologies for conducting construct comparability studies include using statistical
procedures to examine the structural equivalence at the test level and differential item
functioning (DIF)* analysis to examine comparability at the item level. The use of
judgmental reviews to identify potential sources of DIF was also outlined. Some of the
sources of DIF found were due to adaptation and curricular differences including
differences in vocabulary, sentence structure, differential levels of information given by
the test, content or language that is differentially familiar to one group of examinees
versus another. If the construct being assessed is not consistent across all groups of

interest, inferences based on the assessment results may be biased (Benson, 1987).

Golstein (2004) addresses the restricted nature of the data modelling and analysis,
and the resulting interpretations. It points to certain features of the results that raise
questions about the adequacy of the data and it stresses the failure to introduce a

longitudinal component.

PISA assessment use the IRT, that difficulty or discriminative value of each item is
independent from the context (OECD, 2008), to minimize the linguistics and cultural
bias. As pointed out by Murat and Rocher (2004), such an aim is disputable that item
rankings are depending on students’ success is not same from one culture to another. In
the other words, the level of difficulty is not independent of context and there is a

cultural, linguistic and pedagogical impact.

As part of Rochex (2006) secondary analysis of PISA 2000 literacy test, analysis
of three science questions shows that choice of expected answer can hide highly
different methods for different students and for same student from one question to
another and question format can overshadow levels of difficulty considered to be

equivalent by PISA interpreters.

% DIF refers to “differences in item functioning after groups have been matched with respect to ability or
attribute that the item purportedly measures... DIF is an unexpected difference among groups of
examinees who are supposed to be comparable with respect to attribute measured by the item and the test
on which it appears” (Dorans & Holland, 1993,p37)



In her study, Olivery (2007) uses statistical and qualitative linguistic reviews to
examine construct comparability and potential sources of incomparability. Exploratory
factor analysis is used to evaluate the structural equivalence of the problem-solving
measure for the English and French-speaking groups and translator reviews examine the

sources in the different functioning items.

As it is seen from the literature, research is diverse that some of them focus on the
differences in constructs which are assumed for students from different countries who
take international assessments in different languages due to cultural, curricular, and
linguistic differences and some others address the technical issues for the comparisons of
constructs. Cultural diversity among the countries can affect intrinsic interest and
familiarity of the content of items and differences coming from the curriculum issues can
result in varying degrees of student exposure to the domain of items. In addition to these
differences, the examinees in different countries respond to different language versions
of the test items. Differences created by the adaptation process as well as linguistic
differences that might affect examinee performance can affect the equivalence of

constructs assessed in different countries.

The present study focuses on the construct validity in terms of the entities
(something that exists as a particular and discrete unit) of the Turkish version of PISA
science items. In order to address the issue, guidance comes from the field of test
development and literature based on the construct validity and construct comparability of

the translated tests.

Banerjee and Luoma (1997) emphasize that validity requires thorough
understanding of the test from the early phases of test design to the conclusion and

results.



Osterlind (1990) defines the item as:

A test item in an examination of mental attributes is a unit of measurement with a stimulus and a
prescriptive form of answering; and is intended to yield a response from an examinee from which
performance in some psychological construct (such as knowledge, ability, predisposition, or trait)
may be inferred. (p. 24)

Item development is a complex and sensitive process that a test is not better than
the total of items. Downing and Haladyna (1997) state item writing as an art and
mentions about items which are inaccurate to confuse to examinees or erring in anyway,
so such kinds of items to threat the validity. Downing and Haladyna (2006) comprehend
this framework about the multiple-choice, matching and alternate-choice (e.g. true-false)
items with evidence on the validity issue. The framework includes four parts which are
content, formatting concerns, style concerns and options including 31 items. Frey et al.

(2007) broaden this guideline to 41 items and group validity concern to the five topics

which are;
= covering important concepts and objectives,
= confusing wording or ambiguous requirements,
. guessing,

. rules addressing test-taking efficiency,

= rules designed to control for test wiseness.

As Nardi (2008) mentions learning is an inner pursuit which is not directly
perceptible, but can only be assessed through a test which for the purposes of this paper
can be described as a first ‘intervention’ (i.e. between the student and the test). This test
is then analyzed by a marker (the second intervention) who in turn gives an assessment.
The intervention between the student’s skills and the test used to assess such skills
implies the concept of construct validity. Among other conditions, the construct of a test
is valid when it measures what we intend to assess. In other words, construct validity the
degree to which the test allows us to assess the skills attained in relation to the objectives

of the educational proposal.

Test bias is a major threat against construct validity, and therefore test bias

analyses should be employed to examine the test items (Osterlind, 1983). The presence



of test bias definitely affects the measurement of the psychological construct.
Additionally, Shepard (1987, p.179) made the point as clearly as possible “Bias is
defined as invalidity” Two of the major threats to validity are construct under-
representation and construct-irrelevant variance. Construct under-representation is
present when the empirical domain is defined too narrowly, and thereby fails to
adequately represent the theoretical domain of the construct (Benson, 1998). More
simply put; the measurement captures only part of the construct one is interested in
measuring. Construct-irrelevant variance is present when the empirical domain contains
reliable variance that is unrelated to the construct of interest. That is, one unintentionally
measures things that are unrelated to the construct of interest. Both these sources of error

can distort test interpretation and use.

Birenbaum (2007) lists the ten sources of evidence for the construct irrelevant

variance. These are;

. Culture and ethnicity

. Language

. Context

. Format and mode

= Test wiseness

= Test anxiety

= Perception of assessment
= Learning disabilities

. Gender

. Opportunity to learn

The issues of item bias and construct validity are interrelated in the number of
skills tried to be measured and the degree to which comparisons between groups are
appropriate are the issues of construct validity. If the test lacks construct validity, it
contains items that are measuring skills other than those wanted to be measured and so

the potential for the items bias occur.



However, obeying the item writing rules or the absence of test bias or construct
irrelevant variance does not guarantee that the test possesses construct validity. In other

words, the absence of these are a necessary, but isn't a sufficient condition. Construct
validity includes all of them but means more.

As it is stated by Messick (1990), “tests are imperfect measures of constructs

because they either leave out something that should be included...or else include

something that should be left out, or both” (p.34)

In a similar way, Baykal (2008) emphasized the importance of construct validity

among the other validity types and mentions the validity of a test to be directly related to

the degree of construct it aims to measure. The definition is presented in a visual way in

the Figure 2.6.

Result:

Construct

Aim:intended

what is measured

validity

to measure

Figure 2.6. Construct validity concept in measurement

Beyond this implicit illustration, Baykal (2008) gives a two dimensional

representation of the construct validity concept with example of national high-stake

Student Selection Exam (OSS) in Figure 2.7.
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Figure 2.7. Two dimensional representation of construct validity

There is similarity on the description of the validity at the items between Baykal
(2008) and Messick (1990). However they differ about the unity of the validity concept
that Messick (1990) emphasize the construct validity to cover all of the other validity
types defined while Baykal (personal communication, February 19, 2008) reports
construct validity to be related with the item although the other validity types connected

to the whole test.

As it is mentioned before there is no single way for determining the construct
validity of a test and numerous other strategies can be used to study the construct
validity of a test. In most cases, construct validity tried to be demonstrated from a
number of perspectives. Hence, the more strategies used to demonstrate the validity of a
test, the more confidence test users have in the construct validity of that test, but only if
the evidence provided by those strategies is convincing. Messick 1990) claims the
construct validity of a test to be demonstrated by an accumulation of evidence. That can
include using content analysis, correlation coefficients, factor analysis, ANOVA studies
demonstrating differences between differential groups or pretest-posttest intervention
studies, factor analysis, multi-trait/multi-method studies, etc. Naturally, doing all of the

above would be tremendous amount of work will take a long time and effort. Baykal



(2008) mentions construct validity to be mainly a quality and most of the entities

qualitative in nature.

It is clear that efforts to create and use measures in a way that have adequate
construct validity by minimizing bias are important in order to make valid decisions and
comparisons across language groups or countries. Under the light of literature, the
present study concentrates on investigation of construct validity aspect at the item level
mainly as described by the Messick (1990) and Baykal (2008). Also design of the study
composed of mixed qualitative quantitative method to achieve a comprehensive
understanding on the usage of international assessments, in special PISA, from the point

of what can be measured and not for the Turkish student population.



3. SIGNIFICANCE OF THE STUDY

International large scale studies have an undeniable popularity among the countries
to see the status of their educational systems. National policy makers, curriculum
designers etc. use the results to monitor their education systems in order to improve the
quality of education. Whether international studies can help to see a complete picture of
the skills of students have been a matter of debate. Some of the researchers found them
to provide valuable data (e.g. Beaton et al., 1999; Owen, 2001; Linn, 2002) while some
other criticize them in several ways (e.g. Pollit and Ahmed, 2002; Egelund, 2008).

In last ten years, Turkey has participated several large-scale assessments as
TIMSS, PIRLS and PISA. Data coming from these assessments are used to make
education policy related decisions regarding curriculum development and curriculum
evaluation. In most of the researches, the international studies are taken as only
references to support the necessity of change in the educational systems (Savran, 2004;
Sahin, 2007). However, it is obvious that the validity of these decisions depend on the
relevance of scores taken from these assessments that this is depend on the degree of the

overlap between what is aim and what is measured in various ways.

This study was conducted to investigate construct validity support at the item level
for the Turkish version of PISA 2006 science items and questions its effect on the
students’ achievement change that can be guide at the formation of the further Turkish
version of international assessments, especially PISA, and further studies on the different

perspectives for international assessments.



4. STATEMENT OF THE PROBLEM

The existing studies (e.g. Ercikan, 2002; Simola, 2005;Golstein, 2004) in the
literature did not only indicate the importance of gathering data from the countries to
make comparisons and lead to educational policy decisions but also emphasized the
necessity of creating valid tests to be confident on the fairness of the results. As Sireci
(1997) states when factors outside of the construct measured are interpreted as real

differences, there is a great risk of making invalid interpretations of assessment results.

The overall purpose of instruments used in PISA is to produce reliable and valid
items to measure the competencies, e.g. scientific literacy. Development and evaluation
of items are based on this purpose. As it is seen from the literature review, most of the
studies describe different test structures stemming from methodological differences of
the whole test that it leaves paucity for research at the item level (Sipps and DiCaudo,
1988). Due to the fact that PISA is an international study, it requires translation of the
items to different languages. At that point the validity of the items in translated
languages becomes crucial for understanding and interpreting the results of the PISA
study not only in a global manner but also in a local manner. The literature review on the
validity concept shows that assessment of construct validity is a complex process. Since
assessment of construct validity is important in order to see the degree to which items
measure unintended constructs and the degree which items do not measure intended
construct (Messick, 1990; Baykal, 2008), this study focused on the construct validity of
items of the PISA 2006, scientific measure for the Turkish population. The purpose of
this study is to search for construct validity of single items and effects of negative
construct validity entities on the students’ achievement. This study aims to collect the
item specific information by reviews of science teachers in Turkish sample of the items
and search for the empirical evidence about the effect of these reviews on the
achievement scores of the students. The problem statement of the present study is “What
are the entities affecting the construct validity of the Turkish version of PISA 2006
science items and is there any significant effects of the negative entities on the

achievement levels of the subjects?” It is hoped to make a contribution in the



clarification of validity of the Turkish version of the PISA items, specifically PISA 2006

science items, and gain a deeper understanding about extend of PISA study.

4.1. Research Questions and Hypotheses

There are three main research questions under the light of goals mentioned above

examined in this study, these are as follows:

Research Question 1: What are the entities that impact on the construct validity of
Turkish version of released PISA science items? The research question, in general,
intended to explore teachers’ judgments about the various components of PISA science

items in relation to the construct validity. There are three sub questions:

i.  What are the positive entities embedded within the items that affect measuring

and evaluating of a person’s science mindness?

ii.  What are the negative entities embedded within the items that affect measuring

and evaluating of a person’s science mindness?

iii.  Science items are how valid, how necessary and how important in terms of

measuring and evaluating of a person’s science mindness?

Research Question 2: Do the entities affecting PISA science items’ construct validity
negatively have an effect on the achievement scores of the students? The second
question is intended to determine if there any significant differences between
achievements scores of students on the original Turkish version items and revised ones.

It is hypothesized:

1. There will be significantly higher scores on the PISA-Revised Turkish test
(PISA-RT) than scores on PISA-Original Turkish test (PISA-OT) for the

whole tests.



ii.  There will be significantly higher scores on the PISA-Revised Turkish test
(PISA-RT) than scores on PISA-Original Turkish test (PISA-OT) for each

item.

Research Question 3: What are students’ ideas about appropriateness of PISA stimuli

with their learning experiences?

4.2. Variables and Operational Definitions

This study aims to investigate construct validity of items in terms of the positive
and negative entities and their effects on the achievement of students. Construct validity
is designated to be a qualitative property (e.g. Angoff, 1988; Cronbach and Quirk, 1976).
It is defined to be a property of the test and defined to the extent to which the test or
instrument is a measure of the particular psychological construct it was designed to
measure. Because the phases in the study included qualitative and quantitative methods,
the variables are defined as qualitative and quantitative. As Foussier (2006) states
introduction of qualitative variables are a bit disturbing that a qualitative variable does
not imply a numerical ordering and they are simply categories. The qualitative variable
in the present study ‘entity’ that is defined to be something that exists as a particular and

discrete unit detected in the items.

For the quantitative parts of the study, the dependent and independent variables

were defined separately as below.



4.2.1. Dependent variables

At the first phase of the study, the research question is described in three sub
questions. The dependent variables in relation to the third sub question are validity,
importance and necessity. The description of these variables was left to the common
sense and intuition of the teachers who rated on them. Two examples from the teachers

interpretations for these attributes were given in the below quotations.

I used importance and necessity with their word meanings when I rated the questions in terms of
improving science mindness of a person, especially my students. Validity is a school concept that I
learnt in the university first and I remembered that it means to be able to measure truly what you
want to measure. (T34)

As T understood importance means ‘is this topic or question critical in the learning cycle, is it a
cornerstone for school and life’ and for the necessity ‘is this topic really required to improve a
student science literacy, science mindness in you writings’. The validity is the hardest one to
answer and rate, because it needs to understand what you are trying to measure first and usually 1
looked for is there any point which can effect your question like clarity, curriculum relation etc.
(T75)

At the second phase of the study, the dependent variable is students’ science

achievement scores.

In two student groups science achievement scores were measured with two

separate instruments:

i. PISA Original Turkish Test (PISA-OT), was used to measure science
achievement scores of the students by using released items as presented in

the Turkish version of PISA 2006 study (EARGED, 2008).

ii.  PISA Revised Turkish Test (PISA-RT), was used to measure science
achievement scores of the students by using revised items as examined at

end of the first phase of the present study.

At the third phase of the study, the dependent variable is appropriateness of the

stimuli with students learning experiences that appropriateness is defined as in its



word meaning of suitability, typicality and learning experiences are defined language

usage, school knowledge, daily life knowledge and lay-out.

4.2.2. Independent variables

At the second phase of the study, the independent variable is the negative entity.
The negative entities were explored and categorized at the first phase of the study for
each stimuli and every item in science units. Negative entity will be defined as sub
category (ies) which they are formed by the thematic units droven from the reviews of
teachers as existing negative properties which they are particular and discrete unit(s) in
the science units. Besides, since some of negative entities were used in the revision
process of the items as described at the part eight of the present study, at the second
phase of the study the negative entity will be used for one or more negative entity (ies)

used in the revision process of stimuli or items.



5. METHODOLOGY

Methodology and research design direct the researcher in planning and
implementing the study in a way that is most likely to achieve the intended goal. It is a
blueprint for conducting the study (Burns & Grove, 1998). This section introduces the
methods used in the study, population, and sample by examining the selection of sample
for the purpose of the study. Also, the instruments used as data collection tools are
introduced, the development of instruments and data collection are explained. Lastly,

analysis of data is described.

5.1. Sample

This study was conducted in three phases. At the first phase of the study, sample
included two groups (item and teacher). One of groups, item group, consisted of 25
Turkish version of released PISA 2006 science items in eight science units. The second
group included 80 secondary school science teachers as judgmental experts. At the
second phase of the study, the sample included two groups (item and student). Item
group included original and revised version of the 25 science items. Student group
included 60 students who are 15 years old. At the third phase of the study, sample
consists of 30 students who are 15 years old. The summary of the sample selection
process for each three phases of the study is given at Figure 5.1. Then, detailed
demographic information of the groups in the sample for three phase of the study is

presented.
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Figure 5.1. Process of sample selection

As it is seen from the Figure 5.1, at the first phase of the study, there are item and
teachers groups that samples selected through convenient sampling. Since the revision
process of the science units completed at the end of the first phase, the second phase of
the study included original and revised item samples, and also selection process of two
comparison groups. The reason for the reduction of the item number for the second
phase is based on the absence of answer keys for three of the items. Hence, these three
items excluded from the tests used in the second phase of the study. Lastly, the sample in

the third phase of the study was composed of 30 students.

At the first phase of the study, the item sample consists of eight science units
containing eight science stimuli texts and 25 science items distributed publicly for PISA

2006. The teacher sample consists of 80 secondary school science teachers.



Firstly, the properties of the science units will be given. The science items were
chosen on purposeful criterion basis (Panton, 1999). The reason to select purposeful
sampling was because this sampling type is as a dominant strategy in qualitative research
and purposeful sampling roots information rich situations which can be studied in depth
(Patton, 1990). The PISA test items are strictly confidential since they are candidates for
reuse in future assessment cycles and most of the question kept for the next assessment
to prevent time and money consuming procedures. Despite this fact, the PISA authorities
have released some examples of test items. Therefore, the sample of the present study
involves the stimulus texts and 25 publicized science items in eight science units. These
were identified thorough investigation in PISA 2006 publications and matched the
publicized items in Turkish (see Appendix B). Since these items are released so as to be
read by all the interested parties as exemplars, it could reasonably be argued that they are
representative and reflective of the entire PISA. As it is mentioned in part 2.2.1, in this
study only PISA 2006 questions are used because the definition of ‘scientific literacy’
differs for the PISA 2000, PISA 2003 and PISA 2006 cycles. In other words, the
differences in the constructs intended to be measured and the changing number of the
questions in the three PISA studies leads this study to use only PISA 2006 science units
which includes a greater number of the released questions. Sample included a total of 25
items were placed within the eight PISA science units. The titles of the science units, the
number of items included, the scientific process that examines each item and the context
in which each item is incorporated are presented briefly in the following Table 6.
Abbreviations for the science-units presented in the parenthesis next to the titles of the
science units. At the remaining parts of the study the abbreviations of the science units

will be used rather than the whole names of the science units.



Table 5.1. Descriptions of PISA 2006 released the science units

Title of Science

unit/Abbreviation Items Competency Item format*
1 Using scientific evidence 0oC
GREENHOUSE 2" Using scientific evidence 0oC
(GREEN) Explaining phenomena
31 scientifically 0C
CLOTHES 1™ Id%ntitiyi'n'g scieﬁltiﬁc issues CMC
xplaining phenomena
(CLOTHES) 2 scientifically MC
1 not defined **(0C)
2" Identifying scientific issues CMC
GRAND CANYON Explaining phenomena
(GRAND) 31 scientifically MC
Explaining phenomena
4 scientifically MC
1™ Identifying scientific issues MC
SUNSCREENS 2 Identifying scientific issues MC
(SUN) 3¢ Identifying scientific issues MC
4" Using scientific evidence 0oC
Explaining phenomena
1 scientifically MC
MARY MONTAGU Explaining phenomena
(MARY) ond scientifically MC
Explaining phenomena
31 scientifically ocC
Explaining phenomena
1™ scientifically ocC
ACID RAIN(ACID) o Using scientific evidence MC
3" Identifying scientific issues OoC
Explaining phenomena
st : :
I];I;I(EIS{ECI@E : EXpl;friier?gtlgkf::ll(})/mena =
(PHYSICAL) 2 s‘ci‘entiﬁcally CMC
Explaining phenomena
31 scientifically 0C
GENETICALLY 1 not defined *%(CMC)
MODIFIED CORPS 2™ Identifying scientific issues MC
(GMC) 31 not defined #*(0C)

* The abbreviations used for item format OP=open constructed, CMC=complex

multiple choice MC=multiple choice

** the detailed explanations were not given by OECD (2007) because these items
were below the Level 1 or they were dummy items that they were not used in the
measurement of countries means scores. However, the information in parenthesis were
taken from the source of released Turkish version (EARGED,2007)




As it is seen from the Table 5.1, the sample of the items used in the first phase of
the study varied in format, nine of the questions are ‘open ended’ that ask to construct
responses, five of the questions are in ‘yes-no’ format which are called as complex
multiple choice and they ask to partial of full credit and the remaining nine question in
‘multiple choice’ format that requires the selection of true alternative among four (see

Appendix B).

The teacher sample of the first phase of the study includes 80 secondary school
science teachers. Demographic information about the teachers will be presented below.
Teachers participated first phase of the study were examined by gender, age, experience

and school type they work, the results presented on Table 5.2.

Table 5.2. Teachers’ Demographic Information

Valid Cumulative
Frequency Percent
Percent Percent

Gender

Male 38.0 47.5 47.5 47.5
Female 42.0 52.5 52.5 100.0

Total 80.0 100.0 100.0

School type

State 46.0 57.5 57.5 57.5
Private 34.0 42.5 42.5 100.0

Total 80.0 100.0 100.0

As it is seen form the Table 5.2, over half 52 per cent (n=42) of the teachers were
female. The remaining 48 per cent (n=38) were male. The majority 60 per cent (n=48)
were between the ages of 23-30. Approximately, 18 per cent (n=14) were between ages
31 and 33. Ten of them, (12.5 per cent) were between the ages of 34-36. Few 7.5 per
cent (n=6) were between the ages of 34-40. The remaining 2.5 per cent (n=2) were
above the age of forty. Most 57.5 per cent (n=46) of the teachers were working in a state

school while 42.5 per cent in a private school.

At the second phase, there are item and student groups. The study conducted in a
private ‘dershane’, which is a preparatory center for high school entrance exam which is

called Level Determination Exam (SBS) and university entrance exam which is called



Student Selection Exam (OSS). The ‘dershane’ is located in Besiktas region. All ninth
grade students (K=102) in this center are considered as the target population and 95% of
the students live in this region. 60 students were selected for this study due to some
practical reasons such as time and place restrictions. Researcher selected 60 students
randomly and 30 of them assigned to one of the comparison groups and remaining 30
students included in the other comparison group. The demographics of the students
participating in the second phase of the study presented at the Table 5.3. It is seen that
more than 50 % of the students were male and most of the students (n=34) attended to
private schools. In the comparison group, the distribution of gender was similar with the
values that there were 18 males in one comparison group while there were 17 male
students in the other. However, there were more students (n=28) attending private
schools in the comparison group which filled the PISA- RT test than the students (n=6)
in comparison groups which answered PISA-OT test. There was random assignment of
the students to the comparison groups. However, the ‘dersane’ located in Besiktas region

which is one the wealthy region in Istanbul, most of the students attend to the private

schools.
Table 5.3. Students’ Demographic Information for Second Phase of Study
Frequency Percent Valid Cumulative
Percent Percent
Gender
Male 37 61.7 61.7 61.7
Female 23 383 383 100
Total 60 100.0 100.0
School type
State 26 433 43.3 433
Private 34 56.7 56.7 100
Total 60 100.0 100.0

In order to check whether there is a significant difference between the science
achievements of these groups, two criteria were defined. Student’s score gained on the
‘Genel tarama testi’ (GTT), which is a test covering subjects until the test date at the
‘dersane’ administered to whole population, it was the first criterion. The science subject
score from the same test was the second criterion. Students’ school science grades were
collected as the third criterion but they were not used because of the unstandardized

scores resulting from the different school types on which students attending. To show



that there is not significant difference between these two groups in terms of their science
achievement, independent sample t-tests were conducted. The first one is carried out
between GTT scores of the two groups, and it is found that there is no significant
difference between these two groups’ GST scores (t= 1.044, p= 0.391). Secondly,
independent sample t-test was also conducted between science subject scores of these
two groups of students. Also, no significant difference is found for these scores (t=
1.883, p= 0.065). All of the 60 students took part in the second phase of the study; it
means there were no students missed the application of second phase of the study. As a

result, sample of the second part of the study is composed of 60 students.

At the second phase of the study, the item sample composed of items in two
versions of tests. PISA-OT test composed of eight science units which included eight
stimuli and 22 items examined at the first phase of the study. There were 25 items at the
first phase but three of the items excluded from the science units at the second phase.
There were not marking keys for two of the items and one is assigned to be dummy item
that not used in the original PISA 2006 study. PISA-RT test included revised version of
22 items in PISA-OT test.

An additional third phase emerged at the middle of the study which is carried out
with the 30 students selected among the students not assigned in the comparison groups.
At the Table 5.4 demographics of the students participated in the third phase will be
given. Demographic data collected for students answered the SOS in the third phase of
the study included gender, and school type they currently enrolled.



Table 5.4. Students’ Demographic Information for Third Phase of Study

Frequency Percent Valid Cumulative
Percent Percent

Gender

Male 20 66.7 66.7 66.7
Female 10 333 33.3 100.0
Total 30 100.0 100.0

School type

State 16 53.3 53.3 53.3
Private 14 46.7 46.7 100.0
Total 30 100.0 100.0

Of the students, about 53 per cent (n=16) were from state schools compared with
the 47 per cent (n=14) of the private school students. With regard to gender, about 67 per
cent (n=20) of students were male while 33 per cent (n=10) were female. Students
answering the questionnaire were from 10 different schools. The schools were located in

Besiktas region.

In summary, for the first phase of the study eight Turkish version of PISA 2006
science units were used. Also 80 secondary school science teachers participated
examination of these science units. For the second phase of the study the 60 students
who were selected by the researcher composed of the student sample of the study. Also
items in PISA-OT and PISA-RT tests consist of item sample of the second phase. There
is no significant difference between the science achievement scores of the students and
students assigned to the two comparison groups. For the third phase, there were 30
students selected through random sampling from the remaining students at the second

phase of the study.

5.2. Design and Procedure

The overall study is a composition of two related studies that can be characterized
as a work of mixed method research, in which qualitative and quantitative data

collection and analysis used in the same study (Teddlie and Tashakkori, 2003). In the



mixed methodology the most appropriate and purposeful methods for data collection are

used to answer the research questions to meet the demands of the context of study.

For the first phase of the study, the sample is formed by eight text stimuli and 25
science items released after PISA 2006 study that they are examined by 80 secondary
school science teachers with 10 teachers per science-unit. The Item Rating Form (IRF)
was prepared for teachers to comment on positive and negative features of the tests and
items together with the ratings on the validity, necessity and importance values. Based
on the reviews of teachers on the text stimuli and items, positive and negative categories
embedded in the texts and items are formed at the first phase of the study, then, these
items were revised based on the negative categories. For the second phase, the target
population of the study was 102 students who are nine graders of a private exam
preparation center in Istanbul. Then, the researcher selected 60 students randomly and
students were divided into two comparison groups. One of the comparison groups
received the publicized Turkish version of items used in PISA 2006 and other
comparison group received the revised version of the items which are prepared after the
first phase of the study. Afterwards, the researcher checked for the difference between
science achievements of two comparison groups in order to evaluate students’ science
level. Besides, after the revision of the items under the light of teachers’ comments, it
became apparent that some entities could not be revised. Because of this reason, an
additional questionnaire was prepared and given to the 30 students that these students are
not included in the comparison groups. These 30 students took Student Opinion Survey
(SOS) prepared based on the entities that these mainly could not be included in the
revision items. The accompanying figure indicates the summary of aim of the each

phase, design and method of analysis carried out.



Table 5.5. Design of the study and method of analysis

negative entities embedded in
the science units via written

comments of teachers on IRF

Review of PISA text stimuli
and items with ratings and
written explanations of the

teachers.

Aim of each phase of the Phase of the study Method of analysis
Study
1. to discover positive and First phase; Content analysis: reading

and classification of positive
and negative entities coming
from data and calculating

means of ratings as indices.

2. to find out how revised
items affect Turkish 15-year-
old students achievement with
special focus on individual

items

Second phase;

Presenting original Turkish
(PISA-OT) version and
revised version(PISA-RT)
tests to a selected group of

15-years old students

A t-test was used to compare
the means to see whether the
differences where

statistically significant

3. to study the extent to which
the relation of the unrevised

entities on the science-unit in
the second phase of the study

with students’ familiarity

Additional part;
Studying the views of the
students on the stimuli of the

science-units

Means of the students’
ratings on the SFQ

As it is seen from the Table 5.5, for the first phase of the study the quantitative

data comes from the Likert-type scale questions on the IRF and qualitative data was

collected in the form of open-ended questions on the survey. It is deductive in nature, as

specific reactions to the elements of PISA science items are explored. To detect the

entities affecting construct validity of items, judgmental analyses by teachers are used.

As it is mentioned by Airasian and Jones (1993), classroom teachers are the ultimate

purveyors of applied measurement, and they rely on measurement and assessment-based

processes to help them make decisions every hour of every school day. Moreover,

teachers spend at least one third of their professional time on assessment activities that

inform a wide variety of decisions made daily and directly influence students’ learning

experiences (Stiggins and Conklin, 1992). Teachers have various properties such as;

= reviewing results of standardized tests,

= creating tests of their own using various formats,




= evaluating completed student projects they developed or obtained from
resource guides or textbooks,

. assigning work to be done outside of school,

. asking questions, listening, watching, interviewing students,

= posing questions for solution by individuals or groups of students.

= communicating their findings for evaluation of students,

All of these have a crucial impact on the learning process that assessments affect
students by communicating learning goals, including the subject matter content and
thinking processes valued by their teachers. As a result, teacher judgments used for the

analysis and ten teachers for each one of the PISA items asked to filled the IRF.

Second phase of the study includes mainly quantitative data based on the
achievement scores of students in comparison groups that each of the groups answered
22 items in the original and revised versions of the items. The data collected are
naturalistic as there was no treatment given and there was no interference with the
participants’ natural behaviors. The scoring process is carried out by researcher and one
other expert on the scaling processes as described in original PISA study (see Appendix
D).

As an additional part of the study, the third phase included ratings of the students
on a Likert-type questionnaire including four items to collect data about the familiarity

of the students with stimuli of science-units in terms of content, language and lay-out.

As a summary, the main processes of the study to reach the aims of the study can

be seen below,

. Theoretical review

. Development of data collection tools

= Application of IRF as data collection tool

= Analysis of data from first phase of the study
- Qualitative data

- Quantitative data



= Revision of the items
= Application of the revised and original Turkish version of items
= Analysis of data from second phase of the study
- Quantitative data
= Analysis of data from third part of the study
- Quantitative data
. Results from the analysis of the data

. Conclusion and discussion based on the results

5.3. Instruments

There are four instruments used in the study. First of them is IRF which was
designed to collect information based on the judgmental reviews of teachers about the
entities of construct validity in items at the first phase of the study. Second instrument is
SOS which was developed to collect information about the familiarity of students with
the topic, language and layout of the stimuli texts of PISA science units. Third
instrument was the PISA Original Turkish test that is composed of the eight science
units used in the PISA 2006 study (see Appendix B). The fourth instrument was the
PISA Revised Turkish test that it is prepared through the revision of the items at the end
of the first phase of the study by recovering negative entities (see Appendix F).

5.3.1. Item Rating Form (IRF)

In order to collect data about the entities in items, teachers were given Item Rating
Form (IRF) which is developed by researcher and one measurement and evaluation
expert. The instrument is composed of three parts. In part A, teachers are asked for the
demographic information of age, gender, experience and type of the school in which

they are working. In part B, there are two open-ended questions asking about the



negative and positive entities can be found in PISA science-units. Part C contains three

likert - scale response items which were scored on a 9-point scale ranging from 1 to 9.

Part B includes an explanation for the judgments to lead them evaluate the PISA
science-units by pointing positive and negative entities in items with their own words.
These explanations based on the description of science mindness construct and the ways
teachers intended to take care by making their reviews. Describing the construct of
science mindness was seen as a requirement by the researcher since it was not possible
to give science literacy description of the PISA 2006 to each of the teachers because of
some restrictions such as time, place, and detailed explanations given by PISA. Part C of
the instrument asks for the revision of items in terms of validity, appropriateness and
importance for evaluating the science mindness of the students. Science mindness is
described beyond the scientific literacy definition of PISA. It is described to include the
properties of ‘scientific disposition’ and ‘science proneness’ in addition to the scientific
literacy description of the PISA. In order to clarify definition of science mindness, it will
be taken a closer look into the nature of ‘scientific disposition’ and ‘science proneness’.

Visser (2007) mentions about developing scientific disposition as;

. Functions effectively in unpredictable situations
. Recognizes question-asking as central element of scientific pursuit.

= May apply “the scientific method”

= Sees understanding of science fundamentals as situated.

. Represents “a high level of aesthetic and moral conscience”.

. Equally pertinent for continual human development in all areas of the world.
. Comprised of attitudes, beliefs, cognitive and metacognitive strategies

Brandwein (2007) describes science proneness to be related with creativity,
interest in science, curiosity about what things make work, strong imagination in things
scientific, unwillingness to accept the explanations without proof and self understanding
in science related situations for gifted children. In the present study, components of

science proneness are not thought only in relation to gifted children but the all pupils.



In the IRF, the teachers were asked to evaluate the content, competency,
questioning style, verbal expression, visual elements etc. of stimuli and items included in

science-units in terms of improving science mindness of one person.

IRF was distributed to five judges (one measurement and evaluation expert, one
physics teacher, two chemistry teachers and one biology teacher). With the help of the
feedback that came from these judges, the instrument was given the original form (see

Appendix C).

5.3.1.1. Validity and Reliability Analysis of the Instrument. The validity analysis of the

instrument was done qualitatively. One measurement and evaluation expert, one
graduate student and four teachers examined the test for the content validity. Because the
test composed of two open ended items and three Likert type items, the interrater
reliability analysis could not calculated to see the consistency of the prepared form
within the aim of the first part of the study. However, the aim for the preparation of IRF
explained to all experts and asked to rate the appropriateness of the form to collect data

by using a 9 point scale. The mean of the expert ratings were calculated to be 8.4.

5.3.2. Student Opinion Survey

The instrument designed to collect data for the third phase of the study about the
familiarity levels of the students with the stimuli of science units in terms of their
content, language, and lay-out. The duration for administering this instrument to the

students was 45 minutes, one lesson hour.

It is a paper pencil test which contains four Likert-scale response items (see
Appendix G). Items were scaled on a five-point scale ranging 1 (very unfamiliar) to 5
(very familiar). Reason to choose five-point scale rather than a nine-point is because of
possibility of students’ unfamiliarity with a nine-point scale. Reliability analysis of the
scale was conducted in the same place with the present study. Sample for the reliability

study was 30 fifteen-year-old students and Cronbach’s alpha coefficient for this sample



was calculated for the instrument (4 items) from the test resulting in an overall reliability

of .78.

Additionally, reliability of ratings was calculated in terms of the interclass
correlation coefficient (ICC). For this purpose the aim for the preparation of SOS
explained to six experts and asked to rate the appropriateness of the each of the four
items prepared to collect data by using a 9 point scale. As it is seen from the Table 5.4,
the average measure interclass correlation is found to be 0.84 and values above the 0.70
are considered acceptable (Vincent, 1999). As result, based on these correlation
coefficients it can be said that the six judges are very consistent with their ratings about

the appropriateness of four items in the SOS.

Table 5.6. Intraclass Correlation Coefficient for SOS

Intraclass Correlation

Single Measures 0.480
Average Measures 0.847




5.4. Procedure

At the beginning of the study, the IRF was developed by researcher and a
measurement and evaluation expert. Then, eight science units and IRF forms were
distributed to the 90 secondary school teachers via e-mail and 21 of science units
together with IRF forms were given 21 teachers in the form of hard copies. Teachers
were asked to complete the IRF forms for each stimulus and items included in one the
science-units in three weeks. However, the response rate at the end of the three weeks
below the 50%, because of low rate the duration was extended to two more weeks. At
the end of the five weeks, there were 80 completed forms turned back. The return ratio
of the distributed units was calculated to be 71.4 %. Based on the results of the
comments of teachers, the original Turkish versions of the items were revised in some of

the categories together with one measurement and evaluation and one language expert.

For the second phase of the study, students participated in 30-minute sessions to
complete the tests, PISA-OT and PISA-RT, the time is decided by making an analogy
with the given time needed for completing the original whole PISA science test
including 108 science items. The PISA-OT and PISA-RT tests included 22 items. It is
noteworthy that there were 25 items at the first phase of the study, but three of the items
were omitted from the tests used in the second phase. Two of these omitted items were
assigned to be below the cut point of the Level 1 (OECD, 2007, pp.38-69) and the
answer keys were not present for the items and the third one of the items was assigned to
be dummy item by PISA (OECD 2007, p. 83). Therefore, three of the items were not
included in the PISA-OT and PISA-RT tests given to comparison groups.

As it is mentioned in part 5.2 and 5.4, there is an additional part for the present
study which it is called as third phase, an additional questionnaire developed by the
researcher based on the feedbacks of the teachers at the first part of the study and the
categories could not be included in the revision process of the items. For this additional
questionnaire, the students were asked to rate the familiarity on the PISA science units’
text stimuli in the school and daily life, and also familiarity with the Turkish language

usage on the texts and layout of the texts. In analyzing the data, familiarity induce was



calculated for each text and as a whole. This need mainly was because of unsuitability of
some categories in revision process of the science units. The SOS was prepared to search
the students’ views on the stimuli of science units in terms of curriculum, content and
language familiarity. SOS included four items asking familiarity of students with the
content in school and in daily life, and also language and lay-out (see Appendix G). The

ratings were made on a Likert scale ranging from 1 (not familiar) to 5 (very familiar).

30 students filled the questionnaire for each of the science units, because of
practical reasons to minimize the effort involved in rating the large number of pages and
to keep motivation of students to fill the questionnaire and also with the low means of
the stimuli found in the IRF compared with the remaining items, only stimuli (it means
eight stimuli) in the item groups presented students. Students completed the
questionnaire in a given time of one lesson (45 minutes). The data analysis was made on
calculation of mean scores of the questionnaire items for each PISA science unit will be

given.

At the beginning of the lesson, students were motivated by describing general aim
of the questionnaire and explaining the importance of their input for the study. Students
then instructed to assess the familiarity of PISA item groups’ stimuli. The familiarity of
the PISA item group stimuli were to be assessed simply by judging how familiar the
texts in terms of their content learned from school and daily life, language usage and lay-
out. The students seemed to be well motivated that they filled the boxes with a

concentration.



6. DATA ANALYSIS AND RESULTS

As it is described by Burns and Grove (1993), data analysis is a type of mechanism
to reduce and organize obtained data to generate findings that necessitate interpretation
by the researcher (1998, p.744). Miles and Huberman (1994) refer three steps for the
qualitative analysis that data reduction is the first step. It includes selection, condention
and transformation of the data. The second step is data display that helps to the creation
of organized data by thematic units. The last one is the verification step that it requires
revisiting data to confirm the identified themes (categories). In the present study, the
data for the first phase of the study was analyzed according to written comments of
teachers for open ended questions of the IRF and numerical scores obtained from the
three Likert-type questions of IRF. In general, the three steps defined by Miles and
Huberman (1994) were followed. The data were analyzed using strategies similar to
content analysis. The fundamental approach in content analysis is to reduce texts to
categories describing phenomena on a general level that this is a method for producing
inferences from messages that are present in the content itself. Content analysis is
typically used in analyzing various kinds of textual data systematically (Ryan and
Bernard 2000), especially free-flowing textual data such as free comments in response to
open ended questions as in the case of this study. According to Yildirim and Simsek
(2005), content analysis allows the analysis of the collected data in depth and enables the

appearance of undefined or unclear themes or categories.

The unit of analysis in this study can be described to be thematic i.e. piece of the
text that reflects a single theme /category. Boyatzis (1998) defined a theme as “a pattern
in the information that at minimum describes and organizes the possible observations
and at maximum interprets aspects of the phenomenon” (1998, p. 161). Thematic
analysis is a search for themes (categories) that emerge as being important to the

description of the phenomenon (Daly, Kellehear and Gliskman, 1997).

The process of the content analysis and names used in it is represented below

figure to clarify the terminology used in the study.
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Figure 5.6. Process of content analysis

As it is seen from the Figure 5.6 the content analysis in the present study involved
three stages. At the beginning there was raw data that thematic units were formed by
reduction of the teachers’ comments. Then, the thematic units were combined to form
the sub categories that these were classified as positive and negative entities according to
the teachers’ writings. In the present study, it is preferred to use ‘category’ rather than
‘theme’ to make the reading easier. During the study ‘sub category’ will be used
interchangeably with positive and negative entities. At the end of the content analysis,
main categories were formed by the classification of the related sub categories under
more general categories. All steps included in the content analysis will be explained in

detail at following pages.

In practice, the thematic units are the codes that are driven form the free writings
of teachers by reducing long sentence to meaningful pieces. The data in the first phase of
the study in some cases consisted of only one sentence, sometimes of several sentences.
Furthermore, one written comment might include one or more thematic units, as in the
examples in following parenthesis, which shows three codes or thematic units
(...sentences are so long..., ...words are uncommon..., ...content is unfamiliar to
students...). In addition to this, same sentence may include more than one thematic unit.
Each thematic unit was categorized according to entity it comments on, i.e. the long
sentence, uncommon word and irrelevance with national curriculum. In general, an
inductive approach (Straus and Gorbin, 1990; Pope, Ziebland and May, 2000) was used
in the analysis that categories were induced from the data although researcher the
researcher’s prior knowledge and experience had an effect on the categories, the

researcher paid attention to in analysis.



Data from the first phase study included written comments produced by 80
teachers, 10 teachers on each science units. The positive and negative entities formed
during the content analysis of teachers comments at the sub category step. Teacher
comments varied in length the shortest being an incomplete sentence, the longest one
paragraphs. A typical item of short data is as follows: “the content is irrelevant with
curriculum” (GREEN stimulus). An example of the longest data is like: “the sentences
of the paragraphs are so long, some words are not common for the students and also
students are not met with the subject of the reading frequently in school that students
spent much time to read and understand the reading passage so that it can be beneficial
to shorten the sentences to make students’ understanding easier to answer the questions”
(CLOTHES stimulus). As it is illustrated above examples, one comment made by
teachers may deal with one or more thematic units (codes). These thematic units can be
classified under same or different main categories. The first example includes one
thematic unit (irrelevance with national curriculum) classified under one category
(content) and the second includes three thematic units (long sentence; uncommon
vocabulary; different objective form program) classified under two different categories

(language and content). A more detailed example is presented in Appendix D.

Naming categories that resulted in the analysis is shaped by nonexistent labels that
researcher labeled them without using existing ones in the literature. It may be said that
the content analysis carried out in this study was an inductive one. Additionally, as Ryan
and Bernard (2000) discuss because the coding (presenting thematic units) with the sub
categories and main categories was made; categories can be quantified and thus also

analyzed quantitatively.

Content analysis of the data was conducted by the researcher herself following
careful line-by-line reading and one doctorate student with a master degree on secondary
school science and mathematics education. As Rice and Ezzy (1999) mentioned the
process of the analysis involves the establishment of themes (categories) through careful
reading and re-reading of the data. Hence, the data was read through several times.
During the first two readings, the data became familiar in content to the researcher.
During the third round, the data was reduced to expressions representing subcategories

induced from the data during which the categories present in the data began to take



shape. The subcategories for the positive views of the teachers formed the positive
entities and named as ‘positive entities’ throughout the study and the subcategories
emerged for the negative views of the teachers called to be ‘negative entities’. The focus
of the study was not on the degree of the comments made on the entities or categories
but on themselves, i.e. if two comments both referred to the subcategory of worse item
stem, they both categorized under the “worse item stem” subcategory while one may
include bad comment and other worst. During the fourth reading, similarities and
differences between the subcategories became clearer and the main categories given last
shape. Then, one more expert was given the both comments, subcategories and the
categories to be competent about the validity of the analysis. During the second analysis
some refinements to the categories was made. Kuzel and Like (1991) offer four
techniques to be used during data collection process. Member check is one of these
techniques. In the present study, member checking was used to confirm the
subcategories formed by the content analysis process. Five teachers reviewing five
different science units were interviewed for 15-20 minutes and asked whether the
subcategories based on their writings were consistent what they actually meant and what
the researcher categorized. Teacher reviewers participated member check agreed with
the thematic interpretations described in the study and stated that the quotes were

representative.

For the instrument IRF, scores obtained from ratings of teachers about the
validity, necessity and importance of the stimuli and items in the science units were
analyzed by calculating mean scores of each stimulus and item separately and as the
mean of science unit. It is outstanding to notify that there were 80 teachers filled the IRF

and each of the eight science units were reviewed by 10 teachers.

In the course of analyzing results of the first phase, the need to study the extent for
the negative entities could not been included in the revision process became apparent. It
is found necessary to study the familiarity of students with the PISA science units in

terms of content, language, curriculum relationship from the point of students.

Second phase of the study included application of original Turkish items and

revised items. The test was completed by the students and their responses were



subsequently codified and marked, according to the Turkish version of PISA marking
guides. One independent scorer other than the researcher codified and marked the
students’ responses. In case the marks of the two scorers varied, the final mark was
determined with the discussion between two experts. Actually, there were very few
differences between the marks of the two scorers. The comparison between the average
values of scores coming from the independent groups was made using the independent
sample t-test. In addition, the independent t-tests were carried out for each item to see
whether a significant difference between the scores of comparison groups. The level of
statistical significance selected for all the comparisons was the usual 0.05 (5 per cent).
All the tests were conducted using the Statistical Package for Social Sciences (SPSS)

software, Version 17.0

This part of the study is organized to present the results to the research questions

of the first, second and third phases of the study respectively.

Because the qualitative design was dominant at the first phase of the study, the
central question was written as the statement of the question being examined in its most
general form. The central question was followed by three sub questions in order to
narrow the focus of the study but leave open the questioning for the first two sub
questions. The third sub question was a descriptive question related with the first two
sub questions. Therefore, the questions become ‘working guidelines’ rather than the

‘truths’ to be proven (Thomas, 1993 p.35).

In order to answer the first two sub questions at the first phase of the study,
writings of the teachers collected through IRF were used. Firstly, the descriptive statistic
findings in relation to the content analysis will be given together with the examples from

the teachers’ writings.

In line with the first research question (What are the entities that have impact on the
construct validity of Turkish version of released PISA science items?) three sub

questions were investigated through data analysis.



As it was stated at part 4.1, three sub questions under the umbrella of first research

question were composed.

1. What are the negative entities embedded within the items that affect

measuring and evaluating of a person’s science mindness?

ii.  What are the positive entities embedded within the items that affect

measuring and evaluating of a person’s science mindness?

iii.  How science items are valid, necessary and important in terms of measuring

and evaluating of a person’s science mindness?

Content analysis was used in order to answer first sub question related to the first
research question. At this part, content analysis steps together with the results will be

presented.

The content analysis included three steps at the present study as reduction of
thematic units, formation of sub-categories and description of main categories. Creation
of the thematic units was an inductive task, based on what respondents said. It began by
reading responses from the teachers’ writings and then reducing the statements from
sentences to form thematic units. For the sub categories, which are called negative
entities, thematic units compiled a code list containing a list of letter codes along with
their definitions. For example, the letter “k" referred to the negative entity that item
included multiple true alternatives. As each new idea or belief was encountered, it was
added to the code list. Gorden (1992, p.181) has stated that a useful set of codes should
be all-inclusive and mutually exclusive. The final code list contained 29 unique codes
and their definitions, each corresponding to specific negative entity and includes
thematic units stated at least once by one or more of the 10 teachers on the each science

units and 80 teachers as total.

Once a working draft of the code list was developed, the next step was to ensure
that different coders could independently replicate each other’s work using the same

instructions. To pretest the code list and estimate final intercoder agreement, second



expert coded the teachers’ writings. Miles and Huberman (1994) and Gorden (1992)
emphasize the importance of pretesting and revising code lists, because initial coding
instructions often yield poor agreement. In the present study, two coders independently
coded the data. The purpose of the first coding comparison was to pretest and remedy
problems with the code list. At first, two researchers compared the sets of codes that
each coder assigned to teachers’ comments. A response was considered to be coded the
same only if both coders used the identical set of codes. For example, if one coder
assigned the worse alternative, familiarity with item stem, and unfamiliar word codes to
a response, the other coder had to assign the same three codes in order for there to be
agreement. Presence of one or more disagreements, such as not assigning one of these
codes or assigning a fourth code, was counted as a coding discrepancy. Using this
method, comparison of the code list pretest results showed that there were only four
responses were coded the different by both coders. To eliminate this disagreement, two
coders discussed the reasons for their disagreements, the two coders were able to
identify and correct problems with the code list. The reasons for the discrepancies
included problems such as redundant codes for the same writings and vague code
definitions. After resolving the unclear parts of the code list, the two coders formed the
final revised code list and reached the full agreement. After completing final list of
subcategories, the 29 negative entities classified into major categories. There were three
experts that assigned the subcategories into few categories. To carry out the
classification, similar process with the formation of subcategories followed. Firstly,
researcher and two other experts worked independently and then for the disagreements,
coders discussed reasons and finally there were 91 % agreement for the main categories
on the coding list. The agreement percentage of the coders were calculated according to
the formula proposed by Miles and Huberman, (1994, p.64) Reliability= agreement
/agreement + disagreement x 100. Miles and Huberman (1994, p.64) suggest that final

intercoder agreement in qualitative data analysis should approach or exceed 90%.

As a summary, thematic units detected in the raw data were found to form 29
negative entities (see Appendix F). These sub categories were classified under the five
main categories that they were shown at the Table 7.1 with the number of thematic units
included in these main categories. The examples from the writings of teachers will be

presented after the explanation of each main category. At the end of the examples, the



participation code of the teachers is given as TS5 which stands for the fifth teacher and
then abbreviation for the science unit and number of the item which example taken is

written in parenthesis.

The main categories of negative entities are presented in Table 7.1. The table
shows that there are five main categories (presentation, typicality, structure, content and

language) that thematic units classified under.

Table 7.1. Frequency distribution for the categories of negative entities

Main Qate gori.e‘s of Frequency | Percent Valid Cumulative
Negative Entities Percent Percent
Presentation 102 17.6 17.6 17.6
Typicality 29 5.0 5.0 22.6
Structure 88 15.2 15.2 37.8
Content 218 37.7 37.7 75.5
Language 142 24.5 24.5 100.0
Total 579 100.0 100.0

The main category including most thematic units is that of ‘content’, which refers
to the what is said in the text in details as negative entities in terms of national
curriculum, topic, culture, clarity of given information and concepts. Excerpts from

teachers are displayed bellowed.

Ogrenciler okulda yada giinliik hayatta ¢ok rastlamadiklar1 bir konu...-this is the subject that
students do not meet in daily life or school. (irrelevance with topic, T33, CLOTHES stimulus)

Okuma pargasina konu olan Biiyiik Kanyon gerek okul programlarinda gerekse dgrencilerin giinlik
yasamlarinda sik¢a karsilagsamayacaklart bir olgu, kanyon cografi sekli programda ¢ok
vurgulanmayan ve Tiirkiye cografyasinda Akdeniz bolgesinde rastlanan bir sekil....- the grand
canyon forming the subject baseline of the reading passage is a concept that students can not meet
in their daily lives, canyon is a geological term that it is not emphasized at the school program and
this geographical shape can be seen only in the Mediterranean Region. (cultural unfamiliarity,
irrelevance with national curriculum, T41, ACID stimulus)

Olgiilmek istenen beceriler yeni programla beraber dgrencilerin iizerinde durdugu beceriler,suan
tam yerlesmediler...-...abilities aimed to be measured in this question are the objectives of new

program that currently they are not stated exactly. (irrelevance with program objectives, T45,
GRAND 2™ item)



The category with the second most thematic units was that of ‘language’.
‘Language’ covers the thematic units commenting on the length of the sentences,
unfamiliar words, difficulty in grammar and the quality of expressions. The examples

from the teachers’ writings are given below.

Sorulara temel olusturan okuma parcasmin ciimlelerinin tamami ¢ok uzun. Ornegin iigiincii
paragrafin ilk climlesi bir paragraflik yer kapliyor. Pargada anlatilmak istenen daha kisa ve anlasilir
ciimlelerle akatarilabilir. Yeni giliglii zararli ot tamlamasi parcanin biitiiniinde anlamay1
zorlastirtyor...- ...the all of the sentences in the reading passage constituting baseline for the
questions are so long. For example, the first sentence of the third paragraph covers a place as a one
paragraph. The event in the passage can be transfer with shorter and clearer sentences. ‘yeni giiclii
zararli ot’ clause makes the understanding difficult on the whole passage. (length of the sentence,
clause difficulty, T1, GMC stimulus)

Daha az koruyan demek uygundur, az koruma saglanmaz, iiltraviole 1sin yerine mor 6tesi demek
gerekir vede bu segenekteki nasil sorusu derecelendirme anlamina geldiginden tam yanlistir
denemez..- it is more appropriate to say ‘daha az koruyan’ because ‘az koruma saglanmaz’; it is
needed using ‘mor Otesi’ instead of ‘ultraviole’ and also in this alternative the question word of
how mean a type of graduation and it can not be said this to be wrong exactly. (unfamiliar word,
T71, GUNES2)

The category of ‘presentation’ was also frequently mentioned in terms of thematic
units. This category covers comments on the quality of visual elements, lay-out,
questioning style and unfamiliarity with the item presentation. Some of the teachers’

examples as below:

Grafikler belirsiz ve konunun sunumu ve sayfa icindeki durusu degistirilebilir...- the graphs are
ambiguous and presentation of the subject and its lay-out can be changed. (quality of visual
elements, lay-out, T23, GREEN stimulus)

Verilen resmin net olmadigi ve renkli ve daha biiylik bir resim kullanmanin daha iyi olacagi
sOylenebilir.. .- it can be said that given picture is not clear and it would be better to use a bigger
picture. (quality of visual elements, T41, GRAND stimulus)

Bu tiir bir a¢ik uglu soruda Ali'nin ulastig1 sonucu soru climlesinden hemen 6nce vermek gerekir,
diger tiirlii 6grencinin pargada Ali'nin sonucunu bulmasi igin parcaya tekrar donmesi gerekir ki bu
da zaman harcamasina neden olur ve soruyu cevapsiz birakabilir...- in such an open constructed
question, it is needed to give the result of Ali just before the item stem, in the other way students
would return to the stimuli to find the result of the Ali and this can cause students to spend time and
leave question unanswered. (questioning style, T25, GREEN 1% item)

The category of ‘structure’ refers to the items quality in terms of incompetent
alternatives, multiple answers, incompetent item stem and worse alternatives. It was also
quite often mentioned by the teachers. Some examples from writings of teachers are

given below.



Eger A segenegi dogru kabul edilirse bir dnceki soruda cevapta A segenegi olabilir ¢linkii koruyucu
maddelerin her birini digerlerine kiyaslarsak ZnO ve minerale kiyaslamis oluruz, bu da soruyu
eksik birakiyor ...- if A alternative was accepted as true answer, it is possible to sign the A
alternative for the former question because if we compare the preventing matters with each other
we compare them with also ZnO and mineral, this causes question to be inadequate. (incompetent
item stem, T 74,GUNES2)

Hangisi en iyi nedendir sorusu daha uygun ,birden fazla cevabi var...-....the item stem of which
one is the best is more suitable for the question, there are true alternatives more than one.
(incompetent item stem and multiple answers, T2,GYD 2" item)

The category of ‘typicality’ is concerned with the familiarity with the item stimuli,
vague expectancy, extreme easiness and expectancy error. There were only 29 themes in

this category. Examples from two teachers are presented below.

Fazlaca sorulan ve ¢ok kolayca cevaplanabilen bir soru...- it is a question that frequently asked and
can be replied easily. (extreme easiness, T56, BEDEN2)

Ogrenciler ne tiir bir cevap beklendigini anlamaz...- students don’t understand which kind of an
answer is expected. (vague expectancy, T2, GYD 3™ item)

Bu tiir sorular 6grencilerin alisik oldugu tarzda degil...-these types questions are not similar to the
ones that students are familiar. (familiarity with item, T73, GUNES stimulus)

Based on the results of the content analysis, five categories representing the 29
negative entities were found. These categories were content, language, presentation,
structure and typicality (see Table 7.1.). Content was the most common negative
category that teachers commented on. Furthermore, it is noteworthy to mention that
these categories are shaped by the researcher and their relation with the literature will be
examined in discussion part. For the main categories and negative entities together (see

Appendix H).

Research Question 1(ii) is about investigating the positive entities embedded within

the items that affect measuring and evaluating of a person’s science mindness.

In order to explore the answer for the second sub question (1.ii) data analyzed
through the same procedure used for the first sub question (1.1). Positive entities found in
the data consisting of the written comments provided by teachers are presented in the

tables together with the number of the thematic units representing each category. At first,



total frequencies of the entities for all of the item texts and items will be presented as a
whole. Then, one example of the eight science units, each item text separately and
related items, as a unit will be analyzed by frequency distribution of the categories. Each
category will be exemplified by selected teacher responses on selected item group. At
the end of the examples, the participation code of the teachers is given as T21 which
stands for the twenty first teacher and then abbreviation for the item which example

taken is written in parenthesis.

The same way in the formation of thematic units was followed in the creation of
the thematic units for positive entities that it was an inductive task, based on what the
respondents said. We began by reading responses from the teachers’ writings and then

reduced the statements from sentences to form thematic units.

The agreement process between the two independent researchers was carried out
for the formation of the sub-categories and main categories of the positive entities. The
agreement percentage of the researchers was calculated according to the formula
proposed by Miles and Huberman, (1994, p.64) Reliability= agreement /agreement +
disagreement x 100. Miles and Huberman (1994, p.64) suggest that final intercoder
agreement in qualitative data analysis should approach or exceed 90%. There was 97%
agreement between the researchers that this percentage was higher than the agreement
value on the main categories for the negative entities. This can be explained by the lower
number of the positive entities mentioned by the teachers. Complete list of sub-

categories for positive entities composed of 17 items.

As it is seen from the Table 7.2, subcategories of positive entities are classified
under four main categories that these were content, context, composition and science

process.



Table 7.2. Frequency distribution for the categories of negative entities

Maiq (.Jategori.e.s of Frequency Percent Valid Cumulative
Positive Entities Percent Percent
Content 73 234 23.4 23.4
Context 65 20.6 20.6 44.0
Composition 97 30.7 30.7 74.7
Science process 80 25.3 25.3 100.0
Total 315 100.0 100.0

It is noteworthy that there were one item group stimuli and two items that teachers
did not comment any positive entity about them. These were CLOTHES stimuli text,

CLOTHES second item and GRAND first item.

In the following page, at the table 7.3 the main themes and sub categories of the

positive entities are presented together.



Table 7.3. The main categories together with sub categories of positive entities

Main Context Content Composition Science Process
categories
a. Real issue | c. interesting g. visual element k. scientific
topic usage investigation
b. Relevance | d.familiarity h. cognitive level 1. describing
z(i)tur;(t)isosrllble with subject science event
e.consistency 1. appropriate item | m. using
3 with program stem evidence
% f.consistency j.appropriate
§ with objectives | language
§ r.relation to n.item style
history of
science
0. appropriate
alternatives
p. only one answer

The “composition” category includes most thematic units with 97 and most sub-

categories that roughly the composition category refers to the appearance of text, level of

desired ability to get the answer and item properties.

One example from teachers’ writings on each thematic units of the composition

category will be presented in the following quotations,

Asit yagmurlarimi anlatan bir par¢ada bunu destekleyici ve etkisinin daha iyi anlagilmasini saglayan

bir fotograf kullanilmas giizel....- in a paragraph about the acid rain, it is nice to use a photograph

which helps to better understanding of the effect of acid rain. ( visual element usage, T12, ACID

stimulus)

Sorunun cevabi igin birka¢ bilginin ayn1 ve yorumlanmasi gerekiyor iist diizey soru yazilmasi
giizel....- in order to answer the question it is required to combine and interpret some pieces of
knowledge, it is nice to write a high level question. (cognitive level, T59, PHYSICAL 3"item)

Soru kokii iyi yazilmis, sorunun cevaplanabilmesi i¢in gerekli biitiin bilgileri igeriyor....-the item
stem is well written that it includes all necessary information to be able to answer the question.
(appropriate item stem, T41, GRAND 3™ item)




Soruda kullanilan dil anlasilir ve sade...-the language of the question is clear and correct.
(appropriate language, T51, PHYSICAL 2™ item )

Secmeli bir sorunun ardindan ag¢ik uclu bir soru ile bunun nedenini 6grenmeye ¢alismak ....-
having an open constructed item next to multiple choice one and trying to understand reasoning
behind the multiple choice selection. (item style, T80, SUN 4™ item)

Hazirlanan secenekler ¢ok yerinde ve uygun....- the all alternatives are plausible and appropriate.
(appropriate alternatives, T45, ACID 2™ item)

“.... Sorunun sadece bir net cevabinin olmasi....- having only one correct and exact answer for the
question. (only one correct answer, T63, MARY 1* item)

The category “science process” also well presented in term of thematic units which
are called as scientific investigation, describing science event and using evidence. The
mental actions to solve the processes in the items were quite often mentioned by the

teachers. The examples of the teachers’ comments are presented in below quotations;

Asit yagmurunun kaynaklarin1 yazmak i¢in kimyasal bir olayi tarif edebilmek.... To be able to
describe a chemical process to write the sources of acid rain....” (describing science event, T17,
ACID 1% item)

Soruya cevap verebilmek i¢in verilen grafiklerdeki bilgilerin yorumlanmak durumunda olmast....-
the necessity of using information presented in graphical form to answer the question. (using
evidence, T47, GREEN 1% item)

Deneyin amacina yonelik olarak degisken kavraminin sorulmasi — asking the concept of variables
according to aim of experiment. (scientific investigation, T16, GMC 1* item)

The category of ‘content’ refers to what is said in the text in terms of national
curriculum, topic, culture, clarity of given information and concepts. Examples from two

teachers are presented bellow.

Konusu farkl ve ilging....- the subject is different and interesting....” (interesting topic, T85, SUN
stimuli)

Spor yapmanin onemi ve sagliga yararlari miifredatla o6rtisen bir konu....- the importance of
physical exercise and its benefits to health is a subject that covered in the national program ....”
(consistency with national program, T54, PHYSICAL stimuli)

As1 konusu ve asmin viicut igindeki isleyisi biyoloji derslerinde dnemle {izerinde durulan ve
sorulmasi énem arzeden bir soru...- the subject of vaccination and its function in the body is mostly
noticed in the biology lessons and it is crucial to related questions. (consistency with objectives of
national program, T62, MARY 2" item )




Fen konularinda ve sorularinda tarihsel siire¢ ve gelisimlere yer vermek olumlu....- it is positive to
include historical events and developments in the science subjects and questions. (history of
science, T68, MARY stimuli)

Fiziksel aktivite ve bunun viicudumuz i¢in yarar1 ve vucutta meydana gelen biyolojik degisiklikler
ogrenciler icin tanidik bir konu...- physical activity and its benefits to our body and biological
changes occurring in the body is a familiar subject for students. (familiarity with topic, T55,
PHYSICAL stimuli)

The last category for the positive entities described for the science-units is
‘context’ that it contains two sub-categories of ‘real issue’ and ‘relevance to possible

situations’. Two teacher examples are below:

Sadece kimya bilgisi olarak degil de gercek hayattan alinti yaparak sorulmasi giizel....- it is nice
asking o a real life issue instead of asking as chemistry knowledge. (real issue, T13, ACID stimuli)

Ogrencinin kendi yakin cevresinde veya sehrinde, iilkesinde gercekten karsilasabilecegi bir durum
olmasi....- because it is a real fact that students can meet in near environment or in their country.
(relevance to possible situation, T16, ACID 1* item)

To sum up, there are four positive entity categories (content, context, composition
and science process) with 315 thematic units in total. To show the content analysis
process in science units, Genetically Modified Crops (GMC) item group is selected as
example science unit that frequency tables with the examples of the teachers’ comments
will be introduced below. Statistics for the remaining seven science units will be

presented in Appendix F.

Table 7.4. Frequency distribution for the positive entities: GMC Stimulus

Valid | Cumulative

Positive entities Frequency | Percent Percent Percent
a. Real issue —context 6 54.5 54.5 54.5
k. _Smentlﬁc investigation — 5 455 100.0 100.0
SCIeENCE Process
Total 11 100.0 100.0

Table 7.4 shows the distribution of the 11 positive entities commented in the
stimulus of GMC science unit. The real issue entity was found to be most frequent entity
which is followed by scientific investigation. Real issue entity placed by six teachers,
and the scientific investigation was written by five of the teachers. The examples of the

teachers’ writings will be given below.



One of the teachers commented on the real issue entity as;

Teknoloji ve bilimin gelisimiyle beraber bazi sorunlarda ortaya ¢ikmistir, konunun gergek bir
olayla ilgili olmasi giizel...- some problems have appeared with the development of science and
technologys, it is good the subject related with a real situation.... ” (T4)

Another teacher wrote a similar clause;

Yazida anlatilanlarin gergekte var olan bir problemle ilgili olmast....- the relation of the subject in
the written paragraph with a problem presence in real life. (T6)

Five of the teaches referred to the scientific investigation included in the stimuli,

two examples from the teachers’ comments as below;

Sunulan probleme dair deneyin okuma pargasi i¢inde yer almast....- the presence of a scientific
experiment related with the problem in written paragraph. (T10)

Arastirma metodolojisi iizerinde durulmasi ve bir iilkede zarar yaratabilecek bir sorunun bu sekilde
arastirilmasi...- including methodology of the investigation and examining a problem that can
cause harmful effects in a country. (T2)

Table 7.5 shows the only types of positive entity characterized in the first item of

the GMC science unit. Six of the teachers described scientific investigation which

belongs to the category of science process.

Table 7.5. Frequency distribution for the positive entities: GMC 1* Item

o o Valid Cumulative
Positive entities Frequency | Percent Percent Percent
k. Scientific investigation- 6 100.0 100.0 100.0
science Process
Total 6 100.0 100.0

One example from the teachers’ comments is like;

Sorunun igerigi degisen iki kosulun deney metodlarina gore yorumlanmasi ile ilgili, bu giizel....- it
is good that the item is asking interpretation of two changing situation in terms of experiment

method. (T7)




Another example is like;

Deney yaparken amaca yonelik degisken kotroliinii sormasi....- asking the control of variables in

relation to aim of experiment while carrying out an experiment. (T1)

As it is shown from the Table 7.6, second item of the GMC science-unit appears to

have one positive entity of describing science event.

Table 7.6. Frequency distribution for the positive entities:GMC 2" Item

o " Valid | Cumulative
Positive entities Frequency Percent Percent | Percent

l.Describing science event- 8 100.0 100.0 100.0

science process

Total 8 100.0 100.0

One of eight teachers comments on the item as below;

Yapilan deneyde anlatilan bir durumda bilimsel arastirmanin énemli 6zelliklerinden birini sormasi-
questioning to recognize one of the important features of scientific investigation for experiment
described in the written paragraph. (T5)

Table 7.7. Frequency distribution for positive entitites: GMC 3™ Item

Positive entities Frequency | Percent Valid Cumulative Percent
Percent
n. Item style- 7 100.0 100.0 100.0
composition
Total 7 100.0 100.0

The third item of the GMC science unit was found to include only one theme in the

composition positive entity sub-category. Two of the teachers exemplified it as in the

below quotes,

Acik uglu soru olmasimi pozitif bir yon olarak sdyleyebiliriz, dgrencilerin soru hakkinda ne
bildiklerinin daha detayli anlama sansimiz olabilir....-it can be said open constructed item to be a
positive feature, in this way we can get a chance to learn what students know about the subject in

detail. (T10)

Soru kiimesinde birde agik uclu bir sorunun olmasi iyi....- it is good to be an open ended item in

the item group. (T3)



In summary, there was found that there were 17 type positive entities described by
the teachers for the PISA science units. These were classified under the four main
categories of content, context, science process, and composition. It is noteworthy to state
that categories defined for the positive entities had limited extent when they compared
with the categories of the negative entities. Also, the number of the thematic units
mentioned for the positive entities were lower than the number of the thematic units in

negative entities.

In the following part, statistics derived from third part of the IRF about overall
validity, necessity and importance of the items will be presented in order to find answer

for the third sub question (1.iii).

Research Question 1(iii) was about investigating science items’ validity, necessity

and importance in terms of measuring and evaluating of a person’s science mindness.

The third part of the IRF asks teachers to rate overall validity, necessity and
importance of the each stimuli given for item groups and item for measuring and
evaluating the range of the scientific mindness of the students. Teacher gave a rank
between 1 and 9 for each of 8 texts and related 24 items. The results will be presented in
terms of means for each science units as the combination of mean values of stimuli and
items and then separately for the stimuli of science units and items included in the

science units at the Table 7.8.



Table 7.8. Descriptive statistics of overall Validity, Necessity and Importance

Science units Validity Rank Necessity Rank [mportance Rank
Mean mean mean

GMC 3.30 7. 4.25 4.5 5.00 3.
ACID 4.75 4. 4.78 3. 4.92 4.
GREEN 5.01 1. 5.25 1. 5.27 2.
PHYSICAL 5.00 2. 5.15 2. 542 1.
MARY 3.57 6. 3.87 7. 4.83 6.
SUN 3.97 5. 4.25 4.5 4.57 7.
CLOTHES 1.63 8. 1.75 8. 2.00 8.
GRAND 4.92 3. 4.25 4.5 4.85 5.

Besides the mean values calculated, the rankings of each science units on the three
evaluation criteria were given in the table that rankings serve as a tool for showing up
what came at the top and the bottom of the lists as well as for describing the general

tendencies on validity, necessity and importance of PISA item groups.

The overall indices of the item validity, necessity and importance show that the
teachers participating in the study found that PISA items were moderately important,
lowly necessary and had lower validity to improve scientific mindness of students. That
is to mean, nearly all the item groups are deemed to have same value sequences from
higher importance to lower validity with the exception of GRAND group which has
highest value in validity. The validity ratings vary between 5.01 and 1.63 and item
necessity ratings between 5.25 and 1.75. Additionally, item importance ratings are
between 5.42 and 2.00. Thus, only two of the science units (GREEN and PHYSICAL)
achieve a value just above the value 5. However, it is to be notice that overall indices for
the science units are the means calculated using the values of stimuli and items included
in science units for the three criteria of validity, necessity and importance. This obscures
differences between the stimuli and items and also individual item differences in the
science units. Because of that, it is decided that presenting separate tables showing

values on the validity, necessity and importance for each item group in terms of its



stimuli and item mass (means of the remaining items’ mean rather than the stimuli) will

be meaningful.

Table 7.9. Descriptives on overall Validity, Necessity and Importance —Stimuli-

Stimuli of | Validity Necessity Importance
Science units mean Rank mean Rank mean Rank

GMC 2.80 3 4.40 2 5.80 1
ACID 3.60 2 3.40 4.5 5.00 3
GREEN 3.70 1 4.50 1 4.10 4
PHYSIC 2.50 5 1.70 8 2.00 8
MARY 2.70 4 3.40 4.5 5.20 2
SUN 2.40 6 3.60 3 3.10 5
CLOTHES 1.80 7.5 2.00 7 2.70 6
GRAND 1.80 7.5 2.10 6 2.20 7

Table 7.9 shows the ratings of the stimuli given at the beginning of the each
science units, the validity of the stimuli range between 3.70 and 1.80, while necessity is
between 4.40 and 1.70 and importance ratings are between 5.80 and 2.00. These values
seem to vary a lot for three attributes. From the point of validity, stimuli of CLOTHES
and GRAND science units have the lowest values with 1.80 while the stimulus of
GREEN group has highest with 3.70. For the necessity, stimulus of GREEN science unit
placed 1* (necessity value 4.50) while the PHYSICAL stimulus ranked last (necessity
value 1.70). The GMC stimulus is 1* on the importance list (importance value 5.80) and
PHYSICAL stimulus on the 8" with the value of 2.00. Also, it is noteworthy that there is
no general tendency to form a particular sequence among the values of validity,
necessity and importance. Some of the group stimuli have order from highest value of
importance to the lowest value of validity (GMC, MARY, CLOTHES and GRAND).
However, stimuli of GREEN and SUN science units have highest means for the
necessity which is followed by importance and validity. PHYSICAL and ACID stimuli
have different orders from mentioned has two groups and each other that ACID group

stimulus has highest value for importance, then, for validity and necessity while



PHYSICAL science unit stimulus gets more for validity, importance and necessity

respectively. At the Table 7.10 the means for the items in science units will be given.

Table 7.10. Descriptives on overall Validity, Necessity and Importance -Items-

Items of
Seionce units Validity Rank | Necessity Rank Importance ~ Rank
GMC 3.47 6 4.20 4 4.70 5
ACID 5.13 3 5.23 3 4.90 3
GREEN 5.47 2 5.50 2 5.67 2
PHYSIC 5.83 1 6.30 1 6.57 1
MARY 3.97 5 4.13 5 4.87 4
SUN 3.38 7 3.35 7 3.80 7
CLOTHES 2.35 8 2.50 8 2.65 8
GRAND 4.48 4 3.73 6 4.30 6

Table 7.10 shows the ratings of the remaining items given after the stimuli of each
science units, PISA science units include two, three or four items, in the table the means
are the overall means for all items except the stimuli in the science units. The validity of
the items varies between 2.35 and 5.83. The means of the necessity attribute is between
2.50 and 6.30. Importance ratings change between 2.65 and 6.57. It is noteworthy that all
of the value ranges are higher than the value ranges of the stimuli. It is to be noticed that
PHYSICAL group items have 1* rank for all categories while its stimulus has lowest
degrees. From the point of rating tendency among the validity, necessity and importance
values for each item group, five item groups -GMC, GREEN, PHYSICAL, MARY and
CLOTHES- have importance, necessity and validity order from highest value to the
lowest. SUN group follows the importance, validity, necessity; GRAND group has
validity, importance, necessity and ACID group shows necessity, validity, and

importance sequences.

It is seen from the Table 7.9 and Table 7.10 that stimuli have an effect on the
overall means of the science units. The means of the stimuli decrease the overall

validity means of the seven science units except the CLOTHES science unit. In a similar



way, they reduce the overall necessity mean of the six science units except CLOTHES
and GMC science units. For the overall means of importance, the values of stimuli
increase the overall means of the four science units (GMC, ACID, MARY and

CLOTHES) whereas decrease overall means of the remaining four science units.

In order to check if teachers assign similar sequences to the attributes of validity,
necessity and importance of the science units, the Friedman test was applied to the total
ratings of science units and also to each science unit separately. So, it is seen that the
mean values of the all three criteria (validity, necessity and importance) on the nine-
point scale were lower than the average value of five. However, as it is seen form the

Table 7.11, there was found significant difference on the means of the three criteria.

Table 7.11. Friedman test descriptives for science units on the Validity, Necessity
and Importance criteria

N Mean SD Min Max Mean

Rank
Validity 80 3.86 1.01 1.3 5.5 1.55
Necessity 80 4.10 1.07 2.0 8.0 1.85
Importance 80 4.44 0.95 2.3 6.0 2.60

The mean values for the validity, importance, and necessity criteria are 3.8, 4.1 and
4.4 respectively. The rank sequence found among the ratings of validity, necessity and
importance show that the importance gets the significantly higher values than the
validity and necessity. [The test statistics show that there is a statistically significant
finding. The p-value (asymp. Sig. in the table above) is p = 0.00. (A p-value less than
0.05 is said to be statistically significant.)].

In addition to the results for the overall ratings, the results of the Friedman test for

the each science unit will be presented on the following page.



Table 7.12. Friedman test results for science units on the Validity, Necessity and

Importance
Sclizri{[ce Rank 1 Rank 2 Rank 3 ( As};r\r/l?)l.ug o)

GMC Importance Necessity Validity 0,000*
ACID Importance Necessity Validity 0,562

GREEN Necessity Importance Validity 0,565

PHYSICAL | Importance Necessity Validity 0,018%*
MARY Importance Necessity Validity 0,000*
CLOTHES | Importance Necessity Validity 0,001*
SUN Importance Necessity Validity 0,001*
GRAND Importance Validity Necessity 0,002*

* p-value less than 0.05 is said to be statistically significant

As it is seen for the Table 7.12 for ACID and GREEN science units, there is no
evidence that distributions of three types of scores are different (p > .05). That means,
for these two science units teachers did not assign significant sequence to the three
attributes. Other six science units have significantly different scores for the validity,
necessity and importance variables (p< 0.05) that validity has lowest rank for five of
them and necessity has lowest rank for one of them. This result implies that while the
mean values of validity, necessity and importance criteria lower than average value of
the nine-point scale, teachers’ ratings among these three criteria differentiate for the
importance of science units that they give meaningfully higher scores for the importance
criterion rather than there is not a significant difference among the ranks of the scores

about the validity and necessity criteria.

At the end of data analysis related with the first phase of the study, the revision of
the science units was made to form the PISA-RT test which included eight science units
including eight stimuli and 21 items. The PISA-RT test was used at the second phase of
the study together with the other instrument, PISA-OT test, which consisted of the
Turkish version of the eight science units used in PISA 2006 study and detected in the
first phase of the present study. The three of the items excluded from the PISA-OT test

to provide the equity between comparison groups.



With respect to the process of revision of the items to build the new items, it was
created paying attention to the original Turkish revision that had taken place previous for
data collection in PISA 2006. The process of revision of the items involved a complex
procedure to keep the nature of the questions, the way in which they are planned, the
order in which to specify the questions. As the Duverger (1996), all these elements
conform and affect directly the results obtained. Attempts were made not to leave any
important element aside that the whole process of formation of PISA-RT was heavy and
difficult, it involved discussion with experts. Since, it could be reached other similar
research about the revision of subject, the revision process carried out bearing in mind
the main goals being brought up in the research. The revision of the items to form the

new items involved the following steps:

= Construction of frequency tables to show the negative entities found by ten
teachers for each science unit separately for each stimuli and item in it.

. Deciding negative entities will be included in the revision process of the
science units through the judgments of researcher and one measurement
expert.

= Revision of the items together with one Turkish language expert and two

science teachers.

The results of the reviews about the negative entities found in the science units are
organized by frequencies of the negative entities and presented in below tables for each
stimuli and item in the science units. In the tables, there will be ‘negative entity (sub-
category) and main category’ columns which show the codes of sub-category with its
name that it is followed by name of the main category to which sub-category belongs.
For example, a. Long Sentence —Language will mean ‘long sentence’ sub category with
the code ‘a’ and this sub-category classified under the general category of ‘Language’.
Also, examples from the teachers’ writings will be presented for each different negative
entity. That is to mean, there will be no reputation of the examples for the same negative
entity in different science units or items. At this part of the study, revision process of the
CLOTHES science unit consisting of stimulus and two items will be explained in detail

as example. For the revision of the remaining seven science units, see Appendix F.



CLOTHES science unit consists of one stimulus in the form of a reading passage
and two items, one of them is in the yes-no item format and the other is a multiple choice

item (see Appendix B).

Table 7.13 shows distribution of 40 thematic units classified under 10 negative
entities in the stimulus of CLOTHES science unit. The most frequent negative entity was
found to be irrelevance with topic which is followed by inappropriate lay-out and
unnecessary context. Difficulty in statement and irrelevance with the national curricula
were placed by three of the teachers. Only two teachers mentioned negative entities of
difficulty in clause, difficulty in grammar and irrelevant cue. The least frequent ones
were the long sentence and unfamiliar item stem that they were recognized by one
teacher. For the revision of the stimulus, it was decided not to be able to include the
negative entities of irrelevance with the topic, irrelevance with the national curriculum
and unfamiliar item stem. Additionally, although five of the teachers found the stimulus
to be unnecessary to answer the items, the researcher and the experts agreed on the
revision of the stimuli. This was because of the practical reasons that it was necessary to
provide students with the similar conditions in terms of reading material and time for the
answering items. Therefore, revision of the stimuli based on the language, structure and
typicality categories. Before detailed examination of the revision process applied,

examples of the teachers’ writings will be given.
Most of teaches referred to the reading passage as an irrelevant topic for students.
Three examples from teachers’ writings are presented below.

Verilen konu hem hedeflenen 6grenci kitlesine ¢ok uzak...- given subject is unfamiliar to the target
student population. (T32)

Ama dgrencilerin okulda ya da giinliik hayatta ¢ok rastlamadiklar bir konu....- but the topic is not
so common in school or daily life for students. (T33)

Bahsedilen konu itibariyle 6grencilere tanidik degil....- in terms of the given topic it is not familiar
to the students. (T 40)

Inappropriate lay-out was found to be another negative entity by the teachers.

Some of the teachers commented as in the below two examples;



Ilk olarak verilen yazinin diizenine bakildiginda yazi stilinin okuma giicliigii yaratti§i sOylenebilir,
tim climleler her iki satir basina yaslanmasa okunmasi daha kolay olabilir...- At first, when it is
looked to the lay-out of the passage, it can be said that the writing style creates difficulty, also it
can be better if the paragraph alignment is chosen to be left rather than the justified. (T31)

Paragraf bicimleri ilk bakista birbirinden farklilik gdsteren bir yazi...- at first glance, the styles of
the each paragraph is different from each other. (T37)

Another negative entity was the unnecessary context that teachers found the
reading passage not to be required for replying the questions. Two examples are

presented below.

Sorularin cevaplanmasi i¢in okuma parcasi gerekli degil...-the reading passage is not necessary to
answer the questions. (T34)

Verilen pargada ile ikinci soru arasinda zoraki bir ilgi var, birinci soru i¢inde parganin son paragrafi
yeterli hatta olmasa da olur...- there is a weak relationship between the second question and the
reading , the last paragraph is enough to answer the first question even it can not be. (T30)

The following sentences are the examples of the negative entities of difficulty in

clause, difficulty in grammar and irrelevant cue respectively.

Parcgada kullanilan baz1 kelimeler yerine daha etkili ve anlasilir olanlar1 kullanilmali; 'elektro tekstil'
yerine............... , konugmalarmin bagskalar1 tarafindan anlasilir duruma gelmesini saglamaktadir
yerine sOylemek istediklerinin bagkalari tarafindan anlasilmasini saglamaktadir gibi...-there must
be used more effective and understandable words instead of some words used in the reading
passage; for example .......... in the place of electro textile and by omitting ‘duruma gelmesi’.
(T35)

Parcada kullanilan gramer anlasilmay1 oldukca zor hale getiriyor..-the grammar used in the reading
text make the understanding hard. (T31)

Son paragraf farkli yazilmis bu da birinci sorunun cevabini 6grencinin buradan kolayca bulmasina
yol aciyor...- the last paragraph of the text is written in an different format that leads to students to
search the answer of the first question in this part. (T33)




Table 7.13. Frequency distribution for negative entities: Clothes Stimulus

. o Valid | Cumulative

Negative entities Frequency | Percent Percent Percent
a.Long Sentence -Language 1 3.3 33 3.3
b.Difficulty in clause-Language 2 4.7 4.7 10.0
c.Difficulty in statement-Language 5 14.7 14.7 20.0
d. Irrelevance with national 3 6.0 6.0 30.0
curriculum- Content
e.Unnecessary context-Content 5 14.7 14.7 46.7
g.Difficulty in grammar-Language 7 26.7 26.7 533
g.Irrelevance with topic-Content 9 20.0 20.0 73.3
u.unfamiliar item stem- Typicality 1 3.3 3.3 76.7
w.irrelevant cue-Structure 2 4.7 4.7 83.3
z. inappropriate lay-out- 5 14.7 14.7 100.0
Presentation
Total 40 100.0 100.0

The stimulus of the CLOTHES science unit was found to include long sentence
negative entity by one of the teachers and also to be an unfamiliar item stem by the

teacher. One example is showed below.

Bu gibi okuma materyallerinin 6grencilerin ilgilerine ne derecede hitap ettigi 6nemlidir, bu kadar
uzun ve anlasilmasi zor bir yaziyla ilgili sorular1 6grencilerin cevaplamasi i¢in hayatinda bu konuya
ilgi duymasi yada bu konuyla fazlaca karsilasmasi gerekir ki sinavlarda ¢ok karsilasilan bir soru
kokii degil bu.....-.... for such reading materials, how the passage is interesting for is an important
point. For students, in order to answer questions related with the reading which is long and can not
be easily understood the necessary to be interested in such a topic or to meet such texts frequently.
However, it is not such a common item stem that students acquainted with in the exams. (T35)

Under the light of comments of the teachers, the revision process for the stimulus
of CLOTHES science unit began with the change of the lay-out of the reading passage
that all passages were arranged to have same writing character and alignment. For the
negative entities classified in the language category, all sentences were revised to be
written in the simple present tense, difficulties is clauses were diminished by replacing
words with more appropriate ones and long sentences are divided into two sentences.

For the revised version of the CLOTHES stimulus see Appendix F.



Table 7.14. Frequency distribution for negative entities: CLOTHES 1* Item

. . Valid Cumulative

Negative entities Frequency | Percent Percent Percent
g.Difficulty in grammar-Language 3 17.6 17.6 17.6
h.Uncommon vocabulary- 2 11.7 11.7 29.3
Language
r. questioning style —Presentation 5 29.4 29.4 58.7
g.Irrelevance with topic-Content 1 5.8 5.8 64.5
3. measuring different objective 4 23.5 23.5 88.0
from the aimed — Structure
u.unfamiliar item stem- Typicality 2 12.0 12.0 100.0
Total 17 100.0 100.0 100.0

As it is shown from the Table 7.14, first item of the CLOTHES science unit
appears to have six types of negative entities. Questioning style was the most mentioned
negative entity embedded in the item. Different objective from the aimed was the second
frequent one that mentioned by four the teachers. Only two teachers identified the
uncommon vocabulary and unfamiliar item stem in the item. Irrelevance with the topic
was mentioned by one teacher. Teachers examples for the uncommon vocabulary and

irrelevance with topic were as in the below quotations,

‘sav’ sozciigii okullarda ve giinliik hayatta ¢okca kullanilan bir kelime degil, ayrica ‘sav’ zaten ileri
siirelen sey demektir dolayisiyla ileri siiriilen demeye gerek yoktur ...-the ‘sav’ (claim) is not a
common word used in the school or daily life and it means to say that something true so it is not
necessary to repeat it in the sentence. (T40)

Laboratuar da birsey test etme Ogrencilerin soru bazinda sikca karsilastiklari bir konu degil —
testing something in the laboratory is not a frequent subject especially on the questions. (T36)

The revision of the first item based on the categories of language that two of the
words were omitted and one of the words changed with the more common one. The
presentation of the item was kept as original because it required changing the item style
from yes-no question to the multiple choice. Due to the fact that Turkish students are
more familiar with the multiple choice items, format was unchanged. For the revised

version of the first item in CLOTHES science unit, see Appendix F.



Table 7.15. Frequency distribution for negative entities: CLOTHES 2" Ttem

. . Valid | Cumulative
Negative entities Frequency | Percent Percent Percent
r. questioning style —Presentation 3 23.0 23.0 23.0
3. measuring different objective 8 61.6 61.6 84.6
from the aimed — Structure
2. error expectancy- Typicality 2 15.4 15.4 100.0
Total 13 100.0 100.0 100.0

Table 7.15 shows the three types of negative entities found in the second item of
the CLOTHES science unit. The most frequent negative entity was different objective
from the aimed which belongs to the category of structure. Other entity was noticed by
less than five teachers. Three teachers mentioned questioning style of the item to be
inappropriate. Two of the teachers referred to the item to be unclear in terms of students’
expectance.

There will be one example for the each of the sub-categories from the

comments of the teachers below.

Elektrik iletkenligini deneyebilmek icin gerekli araclar arasinda siklardan herhangi biri yer alabilir
ogrencilerin bir kismu bu aletlerin gesitli kombinasyonlarmi diigiinebilir; bu soru 6grencilerin
yaraticiliklarini dener...- there can be any of the alternatives among the answers of the question of
which can be among the devices to try the electricity conduction, some of the students can think on
the combination of the devices so that the question asks for the creativity of the students. (T36)

Soru kokii farklr sekilde yazilsa daha iyi olur..- it can be better to rewrite the item stem. (T33)

Cok basit bir soru fakat ¢grenciler test bilinci ile farkli sekillerde diisiinebilirler..- the question is
simple but it can be leads students to think in another way with the awareness of the testing. (T40)

The second item of the CLOTHES science unit, the questioning style of the item
was revised and the item was changed from the ‘which can be among the necessary

devices...” to ‘which is the necessary device...’

As a summary of revision process, the frequency tables of the negative entities were
prepared for each stimulus and items for all the eight science units and revisable
negative entities were decided with the help of experts, at the revision process researcher
worked cooperatively with one Turkish language expert and two science teachers. Then,
the revisions for all science units were completed to form the PISA-RT test as one of the

instruments for the second phase of the study.



First research question was about investigating the affect of negative entities on PISA
science items’ construct validity throughout the achievement scores of the students. The

two related hypotheses were as below.

1. There will be significantly higher scores on the PISA-Revised Turkish test
(PISA-RT) than scores on PISA-Original Turkish test (PISA-OT) for the

whole tests.

ii.  There will be significantly higher scores on the PISA-Revised Turkish test
(PISA-RT) than scores on PISA-Original Turkish test (PISA-OT) for each

item.

In order to find out whether negative entities examined by the teachers for the
released PISA 2006 science questions have an effect on the achievement of the students,
a selected group of students (n=60) was presented with the two groups of test in which
students answered the original Turkish version of items (PISA-OT) and revised Turkish
version (PISA-RT) of the items. As it is mentioned at the part 7.2, revision of the items
performed with the negative entities that they were referred to be revisable entities. It is
noteworthy that the all revised negative entities are accepted to be one variable in the

third phase to investigate the effect on the students’ achievement scores.

There were 30 students who were presented with the original Turkish version of
the items and other 30 students with the revised Turkish versions. So, there were two
comparison groups. In order to test the hypothesis of there is a significant difference
between the achievement scores of the 15-year-old students who answer the original
version of the items and revised version of the items on the whole test and at the item
level, it is noteworthy to remember that the previous science knowledge of the students
in the two groups compared by using GTT scores (see p.50) and there were no
statistically significant difference between the general and science subject GTT scores.

Therefore, it could be said that two equalized groups were formed.



The mean of scores in both groups is calculated, and it is found to be M= 0.790 in

the first comparison groups and M=1.007 in second comparison group. Table 7.16

shows the descriptive statistics related to total scores of comparison groups.

Table 7.16. Descriptive statistics related to the PISA-OT and PISA-RT total tests

Groups N M SD SE Mean
Total Group PISA-OT 617 0.79 0.827 0.033
scores | Group PISA-RT 638 1.00 0.826 0.032

As it is seen from the Table 7.16 there is an increase in the mean score of the first

comparison group which is called as Group PISA-RT which got the PISA- RT test when

it is compared to the mean score of the first comparison group, which is called as Group

PISA-OT which took PISA-OT test. Independent sample t-test was carried out between

the scores of comparison groups in order to determine whether this increase is

statistically significant or not (see Table 7.17).

Table 7.17. T-test results between the PISA-OT and PISA -RT scores

Levene's Test for
Equality of Variances

t-test for Equality of Means

Sig. (2- Mean
F Sig. T Df tailed) | Difference
Scores | Equal 21.78 0.000 -4.64 1253 0.000 -0.21
variances
assumed
Equal -4.63| 1251.23 0.000 -0.21
variances not
assumed

Since the Levene’ Test significance value for the tests (p= 0.00) is not greater than

0.05, equal variance cannot be assumed. This means that the t-test significance value is

the one on the second rows of t-test statistics. The t-test significance values are less than

0.05 (p= 0.00) indicating that there is a statistically significant difference between the

two groups in terms of test scores. In other words, it is found that there is a statistically

significant difference between mean scores of PISA-OT test and PISA-RT test

calculated for answers of 15-year-old students on each science items. It can be implied




that there is a significant effect of the negative entities on the total achievement scores of
the comparison groups that the scores calculated for the whole tests. So, it was succeed

to reject null hypothesis and the research hypothesis 2.i was supported.

Additionally, the analysis of individual items was completed. In order to test
whether there is a significant difference between the scores of comparison group took
the PISA-OT test and group took PISA-RT test on each item separately, independent
sample t-tests carried on between scores of groups on each item. The group statistics for
the change in each individual item are presented in Table 7.18A and Table 7.18B. The
tables include the standard error means for each group’s scores. Besides, the numbers of
both comparison groups is presented because the numbers vary. For groups, this
variation reflects the fact that at some instances students were directed to skip the
questions. Since the analysis includes 22 individual items placed in the eight science
units, descriptive statistics on the individual items will be presented in Table 7.19A and
Table 7.19B by presenting results of ten items in one table and remaining 12 in the other.

Then, the corresponding independent sample tests are presented in the following tables.



Table 7.18A. Descriptive statistics of groups on 10 individual items

Items in Science Units Groups N Mean SD
GMC2 Group PISA-OT 30 0.6667 0.47946
Group PISA-RT 30 0.9000 0.30513
ACIDI1 Group PISA-OT 22 0.5909 0.85407
Group PISA-RT 28 1.2143 0.78680
ACID2 Group PISA-OT 30 0.5333 0.50742
Group PISA-RT 30 0.5667 0.50401
ACID3 Group PISA-OT 25 0.5600 0.65064
Group PISA-RT 25 0.7600 0.72342
GREENI1 Group PISA-OT 22 0.5455 0.50965
Group PISA-RT 28 0.7143 0.46004
GREEN2 Group PISA-OT 27 0.6296 0.74152
Group PISA-RT 28 0.7857 0.68622
GREEN3 Group PISA-OT 23 0.3478 0.48698
Group PISA-RT 26 0.4615 0.50839
PHYSICALI1 Group PISA-OT 30 2.1333 0.50742
Group PISA-RT 30 2.2667 0.52083
PHYSICAL2 Group PISA-OT 30 1.8000 0.40684
Group PISA-RT 30 1.9000 0.30513
PHYSICALS3 Group PISA-OT 30 0.3000 0.46609
Group PISA-RT 30 0.6333 0.49013

As it is seen from the Table 7.18A, all students in both of the comparison groups
answered the three items in the PHYSICAL science unit and second item of the GMC
science units while there are unanswered items by the students for the other items.
Besides, the number of the students do not answer the items were more in the Group
PISA-OT than the Group PISA-RT. Moreover, the mean values for each of the 10 items
show that there is an improvement in the scores of the second comparison group in terms

of the science achievement.



Table 7.18B. Descriptive statistics of groups on 12 individual items

Items in Science Units Groups N Mean SD
GRAND?2 Group PISA-OT 30 1.3000 0.65126
Group PISA-RT 30 1.3667 0.63968
GRAND3 Group PISA-OT 30 0.6000 0.49827
Group PISA-RT 30 0.7667 0.43018
GRAND4 Group PISA-OT 30 0.5667 0.50401
Group PISA-RT 30 0.9000 0.30513
CLOTHESI1 Group PISA-OT 30 2.5667 0.93526
Group PISA-RT 30 3.2000 0.76112
CLOTHES2 Group PISA-OT 30 0.5667 0.50401
Group PISA-RT 30 0.9000 0.30513
MARY1 Group PISA-OT 30 0.6000 0.49827
Group PISA-RT 30 0.8333 0.37905
MARY?2 Group PISA-OT 30 0.5333 0.50742
Group PISA-RT 30 0.7667 0.43018
MARY3 Group PISA-OT 28 0.5929 0.66309
Group PISA-RT 28 0.6271 0.49735
SUNI1 Group PISA-OT 30 0.4667 0.50742
Group PISA-RT 30 0.4667 0.50742
SUN2 Group PISA-OT 30 0.5333 0.50742
Group PISA-RT 30 0.8333 0.37905
SUN3 Group PISA-OT 30 0.3333 0.47946
Group PISA-RT 30 0.6667 0.47946
SUN4 Group PISA-OT 21 0.1429 0.47809
Group PISA-RT 25 0.3200 0.55678

Table 7.18B presents the descriptive statistics for the remaining 12 individual items
included in four science units. As it is seen from the table, all students in the comparison
groups also answered all items in the GRAND and CLOTHES science units together
with the first and second items of the MARY science unit and also first, second and third
items of the SUN science unit. Only third item of the MARY science unit and forth item
of the SUN science unit were no answered by all of the students. There was an
improvement at the achievement scores of the second comparison group took the PISA-
RT for 11 of the items that the mean scores of the groups were same for the first item of

the SUN science unit.

It is noteworthy to mention that the all of the items students did not answer and

skipped were the open constructed items; there were no missing response for the



multiple choice questions. In this situation, the findings differs from the PISA 2006
study for Turkish population, but the result for this difference can be explained by the
small number of the items and small number of the students in the present study when it

is compared with the original PISA study.

Table 7.19A shows the t-test results on the achievement scores of students in

comparison groups for 22 items individually.

Table 7.19A. Independent Sample t-tests on individual 10 items

Levene's Test for t-test for Equality of Means
Items in Science Units Equality of Variances
F Sig. t Df Sig.
(2-tailed)
GMC2 Equal variances not assumed| 0.658 0.000 -2.249 | 49.180 | 0.029*
ACIDI1 Equal variances assumed 0.530 0.470 -2.678 48 0.010*
ACID2 Equal variances assumed 0.236 0.629 -0.255 58 0.799
ACID3 Equal variances assumed 0.079 0.780 -1.028 48 0.309
GREENI1 Equal variances not assumed| 4.150 0.047 -1.213 | 42.839 0.232
GREEN2 Equal variances assumed 0.918 0.342 -0.811 53 0.421
GREEN3 Equal variances assumed 2.067 0.157 -0.797 47 0.430
PHYSICAL1 |Equal variances assumed 1.180 0.263 -2.004 58 0.019*
PHYSICAL?2 | Equal variances not assumed| 4.930 0.030 -1.077 | 53.783 0.286
PHYSICAL3 | Equal variances assumed 1.143 0.289 -2.699 58 0.009*

As it is seen from the Table 7.19A, there were three items (GMC2, ACIDI,
PHYSICAL1 and PHYSICALS3) that scores of the comparisons were significantly
different from each other and for the remaining eight items there found no significant

difference between groups.



Table 7.19B. Independent Sample t-tests on Individual 12 Items

Levene's Test for | t-test for Equality of Means
Equality of
Items in Science Units Variances
F Sig. t Df Sig.
(2-tailed)
GRAND2 Equal variances assumed 0.071 0.791 0.200 58 0.842
GRAND3 Equal variances not assumed | 7.162 0.010 |-1.387 | 56.791 0.171
GRAND4 Equal variances not assumed | 45.298 0.000 |-3.099 | 47.740 | 0.003*
CLOTHES1 | Equal variances assumed 1.654 0.203 -2.877 58 0.006*
CLOTHES2 | Equal variances not assumed | 45.298 0.000 |-3.099 | 47.740 | 0.003*
MARY1 Equal variances assumed 16.626 0.000 |-2.041| 54.144 | 0.046*
MARY?2 Equal variances not assumed | 10.933 0.002 | -1.921 | 56.487 | 0.049*
MARY3 Equal variances assumed 0.622 0.434 | 0.871 54 0.448
SUN1 Equal variances assumed 0.000 1.000 0.000 58 1.000
SUN2 Equal variances not assumed | 22.338 0.000 |-2.594 | 53.680 | 0.012*
SUN3 Equal variances assumed 0.000 1.000 | -2.693 58 0.009*
SUN4 Equal variances assumed 3.878 0.055 | -1.145 44 0.258

At the Table 7.19B it is seen that there were seven items (GRAND4, CLOTHESI,
CLOTHES2, MARY 1, MARY2, SUN2 and SUN3 ) that scores on the PISA-RT were
significantly higher than scores on the PISA-OT other and for the remaining five items
there found no significant difference between groups. Hence, it can be concluded that the
results support the hypothesis (2.ii) for the half of the items and there were no evidence

for the remaining items.

Third research question was about investigating students’ ideas on appropriateness

of PISA stimuli with their learning experiences.

As it is mentioned in 7.2, during the course of analyzing results of the first phase of

the study, the need to extend the study to which the views of the students on the some



negative entities which were not possible to revise for the new version of the items

became apparent.

Based on the student ratings, each stimulus in science units received numerical
indices in terms of familiarity on a scale from 1 to 5. Each text received an average value
based on students’ rating of the four items in the questionnaire (content in school and
daily life, language, lay-out). Furthermore, a mean of all students’ average ratings was

calculated to form the overall values. The results are described below.

Table 7.20. Descriptive statistics related to SOS

A | Rank B Rank C Rank D Rank

Stimuli of o ° o o

Science Units | — 20 =9 s o 23

S8 g = S.g s >

= .2 =¥ 5 =

<z s 2 =E B ==

2 o =3 g = g o

g g3 S o
GMC 2.83 6 3.30 2 2.93 3 2.07 8
ACID 3.46 2 2.37 7 2.86 4 2.86 3
GREEN 3.36 3 3.16 3 2.53 6 2.80 4
PHYSICAL | 3.86 1 4.03 1 3.90 1 3.63 1
MARY 3.16 4 2.96 4 2.60 5 3.00 2
SUN 2.50 7 2.56 5.5 2.13 7.5 | 2.13 7
CLOTHES 2.90 5 2.56 5.5 2.13 7.5 | 2.36 6
GRAND 2.16 8 2.16 8 3.00 2 2.66 5

Overall 3.03 2.89 2.76 2.69

Table 7.20 shows the means of the values for four items in the SOS and their
rankings to see which science unit stimulus were most familiar in terms of their content,
language and lay-out to students participating study. The rankings serve as a tool to see
the stimuli at the top and bottom. The means on the table show that the students
answered questionnaire found that the stimuli given at the beginning of the PISA science
units to be moderately familiar to themselves. Familiarity ratings of science unit stimuli
with the students’ school content knowledge change between 2.16 (GRAND science unit
stimuli) and 3.86 (PHYSICAL item group-stimuli). Familiarity means from the daily life



vary between 2.16 (GRAND science unit stimuli) and 4.03 (PHYSICAL item group-
stimuli). For the third item of the questionnaire, students rate the familiarity to the
language used in the stimuli of item groups. SUN and CLOTHES stimuli have the
lowest mean with 2.13 and PHYSICAL science unit’s stimulus has the highest value
with 3.90. For the last item of the questionnaire, students found PHYSICAL stimulus to
be more familiar in terms of lay-out with 3.63 value and GMC stimulus to get lowest

mean value of 2.07.

The students who participated to the study found that the most familiar stimuli four
all of the items in the questionnaire was PHYSICAL science unit stimulus which
consists of one picture and one sentence emphasizing the importance of physical
exercise for a healthy life. However, GRAND science unit stimulus was the least
familiar one in terms of school content knowledge and daily life familiarity, which has a
half page description of a canyon national park and a black and white picture from south
side of the park. SUN and CLOTHES stimuli have the same rank and share the lowest
value that shows the unfamiliarity with the language used in the passages. SUN stimulus
includes one and half page description of an experiment designed to test the
effectiveness of several sunscreen creams. CLOTHES stimulus is one page newspaper
reading that is about an electro-textile product for blind children. In terms of lay-out,
GMC stimuli got the lowest degree; it is part of an argumentation about using
genetically modified crops that is one-third page long and additional explanation of the

testing the counter ideas.



8. DISCUSSION AND CONCLUSION

This study is conducted in order to investigate three main goals and includes three
phases with two predecided and one additional phase. The first goal is to examine construct
validity of released PISA 2006 science units in terms of the positive and negative entities
embedded within the stimuli and items of these science units. The construct validity was
defined to be a qualitative property of test (e.g. Angoff, 1988; Cronbach & Quirk, 1976;
Baykal, 2008) and examined through the entities in the present study. At the first phase of
the study, positive and negative entities affecting the construct aimed to be defined in the
science units, a form was developed and used to collect the teachers’ reviews on stimuli and
items of the science units. The second goal of the study is to investigate the effect of the
negative entities through two comparison groups. The effect was measured in terms of the
achievement scores of subjects. To be able to carry out the second phase of the study,
reviews of teachers were collected and revisions were made according to the teachers’
reviews at the end of the first phase of the study. Then effect of the negative entities was
measured by examining achievement levels of the 15-year-old students who answered the
original version of the items (PISA-OT test) and who answered revised version of the items
(PISA-RT test). Achievement levels of the students were compared in terms of their scores
on these two versions of tests. As a necessary extension of the study, a third phase was
appended to the study in which a selected group of students were asked to rate the stimuli
of the science units in terms of familiarity to their own learning experiences. The study
presents both quantitative and qualitative data obtained from 80 teachers. Therefore eight
science units were reviewed by 10 teachers per unit. Quantitative data was collected from
the 60 students who are 15 year-old for the second phase of the study. Also, quantitative
data collected form 30 students for third phase of the study.

The written comments produced by teachers on positive and negative entities of PISA
science units were analyzed using the procedures of content analysis. Data obtained for the
content analysis was collected through the two questions in the second part of a form which
is called as Item Rating Form (IRF) and included both free comments of the teachers in
response to the two questions. Also the descriptive statistics for three attributes of validity,

necessity and importance for the each stimuli and item were collected and calculated with



the data coming from the third part of the IRF. After the revision of the items, PISA-RT
test formed. Then, PISA-OT and PISA-RT were administered to gather data and to compare
the effect of revision. To collect data about the students’ views on the consistency of PISA
stimuli with their unique learning experiences, Student Opinion Survey (SOS) was

developed and administered.

The discussion of the first aim of the study will be based on the main categories
evolved from the content analysis rather than including all of the sub categories. However,
related literature and examples will be given when there is different sub category than it
will be expected by the researcher. Lastly, the limitations and implementations of the study

are presented.

Firstly, the study aims to determine positive and negative entities embedded in the
PISA 2006 science units. From the teachers’ writings positive entities embedded within the
items affecting measuring and evaluating of a person science mindness, and negative
entities embedded within the items affecting measuring and evaluating of person science
mindness described and categorized. Additionally, teaches’ ratings on the validity,
necessity and importance of the items in terms evaluating of a person science mindness
were calculated. Because the aim of the first phase is to detect and describe rather than
testing some hypotheses, theoretical understanding was inductive within the qualitative

approach.

The expert comments by the 80 teachers during the first phase of the study revealed
29 different negative entities relevant to the stimuli and items. These negative entities
classified under the five different main categories. These were language, typicality,
presentation, structure and content. Since the classification of the teachers comments were
made without searching categories raised in the literature, there existed some consistencies
and differences between the categories identified in the literature and in present study. It
should be noted that in the literature the categories which they were similar to the negative
entities or main categories in the present study described in two ways. Some studies were
related with theoretical explanations of the construct irrelevance variance and construct
under depression terms (e.g. Ferrera, 2007; Brebaum, 2007) and some others with the
categories collected as the results of the empirical studies (e.g. Dudaite, 20006).

Additionally, some of the studies referred in the literature based on the differences found in



translation and adaptation of the tests (e.g. McCreith, 2004; Olivery, 2007) while others
from the investigation of properties of the items (e.g. Dempster & Reddy, 2007; Lemke,
1990; O’Halloran, 2000). Hence, the discussion will be based on all studies mentioned and

will include examples from each.

In terms of the thematic units representing each negative entity, the most significant
of these to the teachers were content and language. These negative entities were referred
respectively 218 and 142 times in the teachers’ comments on the PISA science units. The
negative entity commented most often was content (see Table 7.1, p.67). In their comments
about the content teachers referred to the things and ideas presented in science units. The
content category included negative entities of irrelevance with national curriculum,
irrelevance with topic, unnecessary context, wrong concept, cultural irrelevance, item-
alternative inconsistency, different objective from program. Liberg et al. (2002) referred to
content in a similar way. Besides, some of the negative entities were similar with the list of
McCreith (2004). One of them was called as cultural irrelevance in the present study that
McCreith described it as cultural relevance or cultural differences like a reading passage
contains content to be more relevant to one of the groups taking the assessment. Culture
also was emphasized in the study of Ferrera (2007) that it was referred to be one of

important aspects of the target construct.

The language was also commented frequently. The language category covered
expressions and words used in the science units. The negative entities were long sentence,
difficulty in clause, difficulty in statement, difficulty in grammar, uncommon vocabulary
(e.g. Turkish equivalence of the word ultraviolet). In their study of TIMSS 2003 focusing
on South African students, Dempster and Reddy (2007) found similar sources for the
underachievement of students. Additionally, some of the studies identified features that are
specific to the science and mathematics items (Lemke, 1990; O’Halloran, 2000) and some
of negative entities in the language category of the present study were similar to them.
These studies showed that vocabulary, terminology, grammar and text structure were
among these features creating obstacles for students. Besides, complexity of the text and
connective markers categories mentioned by Liberg et al. (2002) were relevant to language

category of present study.



The presentation and structure categories were commented relatively often, 102 and
88 times. One of the categories in the present study was presentation that referred to the
elements used in the stimuli and items such as graphs, pictures, photos and lay-out of the
science units. The negative entities of the category were lack of visual element, quality of
visual element, inappropriate lay-out and arrangement unfamiliarity. Kress (2003)
mentioned similar characteristics which cover forms of communication, pictures, tables and

diagrams.

Comments on structure referred to features of the items like worse alternatives,
multiple keyed answers, incompetent alternatives and irrelevant cues. Comments about the
typicality refer to the quality of science units. The factors which disqualify the items are
vague expectation, extreme easiness, expectation conflict and unfamiliarity with item stem.
The unfamiliarity with item stem was also described to be negative entity under the
typicality category that Ostelind (1998) mentions some disadvantages for real world
problems and items to cause writing unambiguous items and maintaining a consistent
grading standard. It was reported in some studies (Halayda, 1997; Dowling, 2006; Frey et
al., 2007) that there are some basic rules to need to be obeyed to write good items in the
tests such as using either the best answer or the correct answer format, avoiding cuing one
item with another, avoiding window excessive verbiage in the stem, structuring an item so
that the required response is concise. These rules are also mentioned by teachers in the
present study, in the categories of structure and language, as negative entities included in

the items.

From the studies present in the literature about the translation and adaptation of test,
also Olivery (2007) mentioned some features of translated and adapted items that included
in the language, structure and typicality categories of the present study. These properties
making differences among groups can be summarized as changes in format including
differences in punctuation, capitalization, item structure, typeface, and other formatting
usages; omissions or additions including words, phrases, or expressions affecting the
meaning of an item; differences in verb tense; differences in word difficulty, frequency or
commonness of vocabulary; key words providing additional clues to guide examinees'
thinking processes; differences in length or sentence complexity making the item more or
less difficult and differences in words, expressions, or sentence structure inherent in one

language or culture. However, there are differences in the way of using of these properties



with present study that Olivery (2007) described the differences between original and
translated version of the items. In the present study these negative entities referred to be
included in Turkish version of the items without comparing with original the English
version. In a similar study, Ercikan (2002) mentioned about the insufficient translation to be
able to raise difficulty levels of items with factors such as linguistic differences, curricular
differences and cultural differences. Also, Ercikan et al. (2004) described four main points
that they included to some extent in the present study such as familiarity of context and
vocabulary is related with uncommon vocabulary seen in the present study as a sub
category of language category; meaning, this can be seen in relation to combination of
some sub categories such as grammar difficulty and expression; how the key information
provided affect examinee’s thinking processes, the sub categories of questioning style and

vague expectation in the present study may be seen as threats to this.

In the present study, the most common negative entity category was the content and
it can be concluded that this category was one of the most important ones affecting the

construct aiming to be measured by PISA test.

In the first phase of the study, positive entities were also investigated (1.ii) by reviews
of teachers. The same content analysis procedure was conducted to generate four main
categories. These were classified as context, content, composition and science processes. In
terms of the number of thematic units representing each category of the positive entities, the
most common to the teachers was composition, science process, content and context
respectively. These main categories referred at least 65 and at most 97 times by teachers.
The most commented one was the composition category which included positive entities of
using visual presentation; appropriate item stem, alternatives and language, item style, high
cognitive level item and only one correct answer (see Table 7.3, p.72). As Haladyna (1997)
mentions, clarity of the language, appropriate item stem, alternatives are among the
necessary features to write valid items and teachers referred some items to be written
appropriate according to these criteria. Interestingly, teachers perceive open ended items as
a positive entity in the item style sub category. The reason behind this position depends on
the abuse of multiple choice items in national central selection examinations and classroom
assessments. As Giiven (2001) reports, primary school Turkish teachers prefer to use
mainly multiple choice items or traditional way of essay questions in their classes. Besides,

in a study carried out by Dindar (2000) it is concluded that the most common item styles



used by the Turkish biology teachers were filled response, true-false and multiple choice in

turn.

The category of science process as also cited frequently (80 thematic units) and the
category contained comments about scientific investigation, describing a science event and
using evidence to reach the answer. This category was unexpected because it was similar to
the competencies described for each item in PISA study. As it is mentioned in the literature
review (see part 2), PISA described three competencies and all of the items are classified as
explaining phenomena scientifically, using scientific evidence and identifying scientific
issues (see part 2.2.1). There were 25 items and eight stimuli in the present study and PISA
defined competencies for each items, however teachers in the present study referred to the
science processes for both items and stimuli. There were 19 items and two stimuli
commented by the teachers to include science processes. 87 per cent of the teachers
provided responses including worth of science processes defined in stimuli and items. Some
of teachers’ comments could be considered closer to competencies described by PISA.
However some teachers referred to another science processes which are different from
PISA or not included in the descriptions of PISA. This situation can be reasoned in relation
to the claims of the Lau (2009) that there was found a difference between description of
knowledge about science as in the PISA framework and its appearance in the sample items.
In general, it may be concluded that the teachers participated in present study had
perceptions of scientific processes considered relevant for scientific literacy in the PISA
framework. The recognition of science processes by teachers may be seen as appealing
since there are some studies referring the capability of Turkish teachers in terms of
assessment techniques and skills on the measurement and evaluation. For example, Yesil
(2006) presents that Turkish social science teachers have limited competency about the
measurement and evaluation processes in their classes. In another study, Tabak and
Karakog¢ (2004) concluded similar results. Nevertheless, it is important to mention that in
the present study teachers background knowledge may be accepted to be sufficient because
95 per cent of the teachers were graduated from the universities (e.g. Bogazi¢i, ODTU)

where the quality of teacher training education is compatible with the Western standards.

The categories of content and context were also commented upon. Comments on
content category (73 thematic units) cumulated on the positive entities of interesting topic,

familiarity with subject, consistency with objectives and relation to history of science.



Comments about context (65 thematic units) focused on two sub categories which they
were real issue and relevance to possible situations. In relation to context category, it can
be said that usage of texts related with the real situations and subjects/topics driven from
the daily life experiences of students were positive values of the PISA science units. In a
similar way, as a result of their study about the preservice-teachers’ real world problems
and their reactions to the students’ solutions in mathematics, Verschaffel et al (1997)
reported that teachers encounter similar problems in solving real- world problems but
teachers believe in the value of real-world knowledge and realistic considerations when
solving these type problems. Similarly, relation to the real world problems, Osterlind
(1998) claims the alternative methods to affect test taker positively to build a response to a

particular stimuli rather than recalling facts by using complex, real-world problems.

It can be inferred from the number of the thematic units referred by teachers for
negative and positive entities that the number of negative entities (579 thematic units) was
more than the number of positive entities (315 thematic units). From the point of entities,
there were 29 negative entities and 17 positive entities formed from thematic units. These
results can be interpreted in such a way that views of the teachers on the stimuli and items
of the PISA 2006 science units tend to include more negative units than the positive ones in

terms of numbers and diversity.

The third question (1.iii) searched in the first phase of the study aimed to investigate
how Turkish version PISA 2006 science-units were valid, necessary and important in terms
of the science mindness. Quantitative data for the first phase of the study came from the
third part of the IRF given to the teachers who were asked to rate on the validity, necessity
and importance of items on the three Likert-type nine point scales. That is to mean, teachers
rate three properties (validity, necessity, importance) and they rate these over 9 points. The
results presented in terms of the mean scores for each science unit and then for stimuli and
items in the groups separately. It is noteworthy that seven of the eight science units received
higher importance values than necessity and validity values, respectively. This result can be
seen in relation to the category of context with positive entities of real issue and relevance
to possible situation that there were 65 thematic units for these positive entities. The two
science units (PHYSICAL and GREEN) had the average values converging to mid point.
For the necessity criterion, the situation was similar to importance criterion; there were two

science units (PHYSICAL and GREEN) above 5.00. Six of the science units received



average validity value below the 5.00 and one of the remaining two science units had 5.00
mean values while the highest value was 5.01. It can be important to mention that only two
science units (PHYSICAL and GREEN) had the values over 5.00 for all of three criteria on
a nine-point scale. The reasons for those two science units to get highest values roughly can
be seen as the results of teachers’ reviews. PHYSICAL science unit included positive
entities of consistency with national curriculum and objectives in the program. For the
GREEN science unit, the results may depend on the positive entities of real issue and
science process which were frequently mentioned by teachers. In general view, based on
the results for the science units, it can be concluded that in terms of necessity, importance
and validity of the science units to measure and evaluate the presence and degree of science
mindness (science attitude, ability, achievement etc.) of a person, teachers found that

science units tend to have low validity, necessity and importance.

After all, since the main focus of the study on the items rather than being on the
science units, the mean values for stimuli and items were calculated separately. So, one can
see whether there will be any difference in the mean values and ranks. It is important to
mention that the highest value for the validity of stimuli was 3.70, while it is 4.50 for
necessity and 5.80 for importance. There were only three values higher than 5.00 and all
was in ratings of the stimuli about importance. It is seen that the validity values for stimuli
of SUN and CLOTHES groups were so low (both 1.80). This can be explained by results
about the negative entities described by teachers. For the necessity and importance, the
lowest value belongs to the PHYSICAL group. This can be connected the nature of stimuli
mentioned by teachers, because the stimuli includes only the picture of two exercising
people and one sentence explaining the need of exercising for a healthy life, most of the
teachers had mentioned the stimuli to be unnecessary to answer the questions in the science
units. Also, it can be inferred from this result that PHYSICAL science unit could have had
highest scores for all of three criteria if its stimuli had designed similar to other stimuli (e.g.
including information related with the items) and it would be not surprising because there

were few negative entities described for this science unit.

The mean values of items in science units differentiated from values of their stimuli.
The three of the science units, ACID, GREEN and PHYSICAL, were valuated to have
scores over 5.00. It can be seen that while the stimulus of PHYSICAL science unit have

lowest validity, its items gets the highest points. The items of these three groups also have



the highest points of the necessity and importance. As it is mentioned above the basis of the
highest values for the items of PHYSICAL items can be examined in terms of the relevance
of the subject to the national curriculum and connection with objectives of the science
programs. On the contrary, items in CLOTHES group have the lowest validity, importance
and necessity values. This can be understood in relation to the teachers’ comments on the
unit that they referred to negative entities like inappropriate questioning style, measuring
different objective from the aimed. Additionally, the reason for items of CLOTHES having
very low validity, necessity and importance values may be depend on effect of teachers’

own evaluation of the stimulus.

In order to see whether there is a meaningful sequence in the choice of teachers about
validity, necessity and importance of the science units, Friedman tests were carried out.
Friedman tests results showed that teachers gave the significantly higher rates on the
importance. It is to mean, teachers rate the science units to be important while they rate the
validity of items to be low. The result is notable and consistent with analysis of the first and
second research questions above. Almost all of the science units had referred to have lowest

validity and necessity and a little higher values on importance.

The second aim of the study is to determine the effect of negative entities on the
achievement scores of the students on the whole test and each item. The two tests, one
including original Turkish version of items (PISA-OT), and the other consisting revised
Turkish version of items (PISA-RT) were administered to two groups of students. It is
noteworthy to remember that all of the negative entities defined for each item were not used
in the revision process. That is to mean, only selected negative entities (by researcher and
experts) included in the revision process. Based on the scores taken from whole test, a
significant difference is found between the scores of students who were given the test
including revised version of items and the test containing original Turkish version of items
(p=0.000). It can be concluded that negative entities have a significant effect on the
achievement scores of the students on the whole test. However, at the item level, significant
difference is not found for all of the items. In the other words, there were not statistically
significant differences between the scores of eleven revised and original items over 22
items. Furthermore, although there is no significant difference for the means of the all
items, it is founded that the mean scores of the students in the comparison group which took

the PISA-RT test were higher than the mean scores of comparison group which answered



the PISA-OT test at the item level. The reason for the results at the item level may depend
on several factors. First of all, because all of the negative entities could not be covered in
the revision process that these excluded ones could change the results. Secondly, negative
entities such as irrelevance with national curriculum, unfamiliar subject, cultural
unfamiliarity included mainly in the content category in the teachers’ comments may lead
to these results. For example, significant difference could not be found for any of the items
in the GREEN science unit which had higher validity, necessity and importance scores in
comparison to other science units at the first phase of the study as discussed above.
However, the science unit was referred to have negative entities like irrelevance with
national curriculum and irrelevance with topic by most of the teachers. Those may
constitute base for the similar scores of the students in comparison groups. In a contrary
situation, for one of the items in PHYSICAL science unit, it was not found significant
difference between the scores of students in comparison groups. This science unit has again
highest validity, necessity and importance values given by teachers. Also, it had few
negative entities such as questioning style referred by teachers together with positive
entities like consistency with national program, familiarity with subject and consistency
with objectives that the reason. So, the significant difference may depend on the item
properties rather than the curricular difference in some cases. It should also be noted that
there was one item, second item of GREEN science unit, that there was no change made on
the item by experts. There were changes on the science unit stimuli of the item but there
was no significant difference between the comparison groups on this item. Hence, it can be
concluded that some of differences may be because of the negative entities like curriculum,
objective and topic relevance while some differences can be explained in terms of structure

and typicality of the items.

The findings of the second phase of the study contradicted with the report of Olivery
(2007) that items found to contain high level differential item functioning (contaminants in
items) did not lead to performance differences between examinee groups for PISA 2003
problem solving area. However, at the item level the findings were parallel with the study
of Dempster and Reddy (2007) that they found sentence complexity to be negatively
correlated with the percent correct in the nine items (not all of items) where more than 40
per cent of the students chose the wrong concept. Furthermore, in a similar way, findings of
Gipps and Murphey (1994) showed students’ failure on tasks in science not because they

made errors or they did not know, but because they tries to answer a completely different



question in their mind. As a specific example from the present study, MARY science unit
can be shown, because the marker (sentence above the stimuli) asked to answer the
questions according to the reading passage, it cannot be sure that students answer the right
questions. Additionally, the results of the present study were consisted with Dudaite (2006)
study in which item stem format and item answer format caused differences on the results

of the TIMSS items that the TIMSS items had been changed in such a way.

Messick (1989) suggests that to gather data for the validity of the assessments
processes underlying item response and task performance could be illuminated by asking
students how they cope with items or tasks. In a similar way, the third aim of the study is to
investigate the views of the 15 year-old students about the stimuli of the science units.
Specifically, it is examined familiarity of the students with the PISA stimuli in terms of
language, lay-out, school knowledge and daily life experiences. Students rated the eight
stimuli for these four properties on a five point Likert-type form. The results showed that
students’ school experiences were most consistent with the PHYSICAL stimulus (M =
3.86) and less familiar with the GRAND stimulus (M=2.16). It may be inferred from these
results that comments of students and teachers were consistent with each other. This can be
exemplified with PHYSICAL stimulus that it had higher ratings form teachers while the
grand group stimuli referred to be irrelevant with the national curriculum by nine of the ten
teachers. From the point of daily life experiences, the ratings formed the similar ranks for
PHYSICAL and GRAND stimuli. At that point, students’ ratings with the GMC stimuli
was interesting which had the second rank, this can depend on the accumulation of popular
knowledge that the subjects of healthy life and organic nourishment was so actual at the

period that study conducted.

From the results of first two questions at third phase of the study, it can be concluded
that the views of the students show similarity with the comments of the teachers on the
science units. It can be said that Turkish teachers and students do not tend to rate some of
the stimuli (e.g. GRAND) as it is implied in the PISA context development. The language
of the CLOTHES and SUN groups were found to be less familiar to the student that they
had the same mean values of 2.13. These results are consistent with the comments of the
teachers that two stimuli had lowest validity scores given by teachers. Some of the studies
referred similar criteria like language and its components (Hambleton et al., 1999; Lemke,

1990; O’Hallonan, 2000).



The last criterion was the familiarity with lay-out of the stimuli. It is found that the
students were most familiar with the PHYSICAL stimulus. However it can be because of
the shortness of the stimuli when it is compared to the other stimuli. The second most
familiar stimuli was that of MARY group which composed of only written stimuli of three
paragraphs that other stimuli including graphs, pictures, photos had lower ratings. The
result was also consistent with the findings of Dindar (2000) and Giiven (2001) mentioned

the properties of items use by the Turkish teaches not to include graphs, visual elements etc.

Based on the results of present study it can be cautiously concluded that Turkish
version of the some of the released PISA 2006 science items tend to measure different than
what they aim. It somewhat lacks validity in the national culture of Turkish 15 year-old
students from the point of teachers and students participated in present study. This is
reflected in the number of negative comments and low ratings for science units as evaluated
by a group of teachers and also low ratings of the students in terms of familiarity with
language, lay-out, school knowledge and daily life experiences. In particular, the low
ratings of some science units reveal that they do not match with the Turkish students’
unique learning experiences in their schools and in their lives. For example, GRAND group
was almost unfamiliar to the students. In an international study such as PISA that is not
based on the curriculum analysis, the question of the content coverage of the test is related
with the national culture as a whole that includes national curriculum but not limited with
it. As Hamilton and Barton (1999) focus, it is important to create the stimuli and items at
the intersection points of all participating countries that country specific item can make

international comparisons difficult.

This study illustrates the power of a blind item review process in detecting negative
and positive entities embedded in the items of Turkish version of the PISA 2006 science
units. The study also gives clues to item developers of such international assessments and
translators/adaptors of the home country about the properties of items and the results of the

Processces.

It is the fact that large scale assessments such as PISA are used in order to inform
curriculum, program development and evaluation and decisions concerning educational

policies, and to make comparisons of student achievement across countries. Given this



picture, researchers and educators have much to learn about the weaknesses of home county
students, e.g. in the present study Turkish students. It is noteworthy to mention about the
nature of the items as ‘translated’ and translation makes the international studies more
complex than it becomes. As Grisay (2003) claims, shortcomings in translation process can
lead to the poor items and so some of the items can be more difficult for some countries.
Also, Ruddock (2006) refers to the comparability of the constructs in the large scale
assessments at both national and international levels that as stated in the present study high
and unfamiliar reading demand of questions in PISA may lead to the lower demand in
science required and lead to differences among the students answers in new contexts as
opposed to very familiar ones. Since the present study deals with only translated version of
the items, it may be said that the findings can belong to the both original and translated

versions.

The present study encourages the recognition of the translation process of the
international assessments with great attention and continuous research on the national
findings as suggested by most of the studies (e.g. Hambleton, 1999; Ercikan, 2002; Simola,
2005; Golstein, 2004; Sireci, 1997).

The results of the study also encourage ongoing curriculum development studies in
Turkey and instructional contexts. The new national framework curriculum has been
prepared since 2008 aiming to constitute a reform action in (MEB, 2008) in Turkey that it
provides opportunity to widen the conception of assessment styles and tools ( e.g. pictures,

photograph, written documents from different areas) used in the mother tongue.

8.1. Discussion of the Processes in Qualitative Part of the Study

In this section of the study, the validity of the overall study will be examined with a
special focus on the qualitative part. As the study employs a mixed methodology in which
qualitative and quantitative data analysis used in the same study (Teddlie and Tashakkori,
2003), the criteria for the evaluating the processes of the study used in both quantitative and
qualitative approaches have to be taken into account. Since the aim of the study to discover

and describe for the first phase of the study, the qualitative analysis was the dominant. In



the second phase of the study the quantitative analysis was present and instruments were

discussed in terms of reliability and validity at parts 5.3.1 and 5.3.2.

The study can be evaluated in terms of its validity and appropriateness of the
interpretations based on the results for the qualitative part. The Glaser and Staruss (1967)
describes the trustwortness of the qualitative concepts to be extent to which one can believe
the in the research findings. According to LeCompte and Goetz (1982) translatability is one
of the important elements in the validity of the qualitative research that it means confidently
making comparisons by clearly explaining the research methods, analytic categories,

characteristics of group studied.

For the qualitative part of the study, criteria were defined as in the study of Miles and

Huberman (1994, p.278). The criteria are;

reliability /dependability/audiability

. objectivity /conformity

= credibility / authenticity/internal validity
. transferability/fittingness/external validity

. utilization /application/action orientation

In order to evaluate present study, these five criteria will be used. Miles and
Huberman (1994) define the objectivity of the study to be connected with the relative
neutrality and independence from researcher bias. These require transparency of the
processes in the present study through the clear indication of the researcher’s role in the
study. It has been attempted in the present study to meet the demands of mentioned criteria
by specific and detailed description and reasoning for each phase of the study. Firstly, the
context of the study was introduced in the beginning of the study and research questions set
out in the early phase of the the present study. Then, in the methodology section methods
used in the study and reasons behind them made explained. Data gathering explained in
detail, including the developments of the instruments, information about the sample.
Furthermore, data analysis was described in detail by giving examples from the written
comments of the teachers. From the point of role of researcher in the study, the researcher
was aware of her prior knowledge and experience necessarily affecting the categories found

in the content analysis and it is tried to reduce this interaction one more expert studied on



formation of the categories. At that point some critics may appear about the expertise of the
teachers and students to rate the items in instruments used in the present study. It is
important to mention that student and/or teacher reviews are frequently used to assess
various aspects of the teaching learning process. From a theoretical perspective, both
student and teacher report measures have face validity. However, some of the studies have
reported the value of the reviews of students especially on the students’ learning gains or
motivational development (Kunter and Baumert, 2006). Form the point of teacher’s ratings
some of the researchers clarified that teachers’ reviews have a predictive validity on the
students’ gains of the instructions. As Mayer (1999) and Porter (2002) emphasizes teachers
have professional training and knowledge that these features lead them to be experts on

various instructional approaches, methods and lesson features.

The criteria for the reliability have a role to clarify the consistency in the study (Miles
& Huberman, 1994). As Creswell (2003) mentions, the qualitative and quantitative methods
used together increase the validity and reliability of the study. In the present study,
clarification of the research questions and choosing the appropriate methods in the light of
the study aims contributed to the coherence between theory, research questions and
methods used. As an example, teachers in the first phase of the study mentioned the texts
and items not to be consistent with the students experience in either school or daily life and
in the third phase of the study students were asked to evaluate the familiarity of the text
from their own perspectives. There were practical reasons like time that teachers were given
a tool to collect their comments rather than interviews. This process includes some
limitations in it and these will be discussed in the next section. The requirement for the
coding checks can be seen to include in the criterion of reliability that content analysis
carried out in the study was repeated by another expert and the interviews were made with a
small number of teachers to clarify the appropriateness of the codes with the teachers’

writings.

Additionally, the credibility of the results of the present study has been strengthening
by methodological triangulation. It has been argued that using mixed methods increases the
validity of the study since by applying multiple methods to the same phenomenon a more
complete understanding can be achieved. The indices used for validity, necessity and
importance ratings of the teachers that comments of the teachers supported with numerical

findings of their ratings on these three criteria. Additionally, teachers’ comments on the



familiarity of the students with the content, language, lay-out of the science-units were
asked students and the numerical findings were presented. These increased the authenticity

of the study.

Transferability refers to the generalizability of the study findings. In the present
study, because of the small number of the teaches commented on the science units and
because of the selection type of the student sample as convenience sample without obeying
the principle of probability sampling results cannot be generalized beyond the group of

students attended to the private exam preparation center.

The utilization criteria for assessing the quality of the conclusions are related with
the results of the study and conclusions forming basis to the further studies. The findings of
the study can be applicable in the context of the forming more qualified items in designing
national and international assessments. The requirement for more equity of testing is the
validity issue that suggests items to measure the intended constructs, in an international
assessment it is more critical to provide the validity for all of the participants that
contributions on the adaptation of items for the unique learning experiences of the Turkish

students will increase the utility of findings.

8.2. Limitations

This study was conducted under certain circumstances so that it includes some
limitations. First of all, in the first phase of the study there were 80 teachers in total but
only ten teachers reviewed the each science unit. Evaluating the conduct of the study
afterwards shows that it would have been wise to collect more data and thus increase the
number of respondents, i.e. reviewers per text, to the extent that more sophisticated

quantitative methods of analysis could have been used in the study.

Another limitation for this study is related to the generalizability of the results of the
study. For the first phase of the study, because of the limited numbers of released PISA
items, the types and number of the entities cannot be generalized to the all PISA items.

Additionally, for the second phase of the study, the conclusions of the study cannot be



generalized to all fifteen-year-old students. The sample size is at the limit value that this
study is conducted with 60 students with 30 per in comparison groups in a private exam
preparation center (dersane). Furthermore, the samples were not selected randomly.
Findings are valid only for this sample. On general PISA study was a large scale study in
terms of sample, purpose of study, cost and complexity of data analysis while the present
study was a small scale one. Hence, present study includes all limitations coming from

these differences.

Another limitation is due to the fact that investigating effect of negative entities
focusing only on the answers from the writing comments of the teachers. The effect of the
revision could be explored and clarified by conducting think-aloud procedures between
students answered original Turkish version and revised versions of the items. Think-aloud
procedures might have provided further information regarding whether the two student

groups understood the items as they were intended to by researcher.

Another limitation can be found in the third phase of the study that it was an extent
section to clarify the views of the teachers related with the familiarity of the students with
stimuli and items in the science units. However, because of the practical reasons like
number and length of the items, to keep students motivation high while they were filling
scale, only the stimuli text were given to the students. This possibly caused to collect the
limited data on the familiarity of the students on the science-units while teachers mentioned
also the familiarity with the questioning style or item format found in the items rather than

the stimuli.

Another limitation on the presenting teachers’ comments and coding that usually the
comments were so vague and short, member check process carried out with five teachers on

the selected five items that is a small number to guarantee the coding process.

Moreover, the third part of the IRF enclose its limitation in it that teachers were asked
to rate the validity, necessity and validity of the stimuli and items in terms of their
contribution to develop students’ science mindness. There was no additional explanation or
description of these three constructs, they were left to the teachers’ understandings and

interpretation of the teachers.



One more limitation related with the third phase of the study that all revised negative
entities are accepted to be one variable. This situation overshadows the individual effect of
the negative entities on the items that some negative entities which have main effect can be

overlooked or some which have little effect can be overused.

8.3. Recommendations for Further Research and Implications

International large-scale assessment data lead to important decisions in most countries
concerning educational policies, comparisons of student achievement across demographics,
regions, school types etc. Additionally, program development and evaluation have been
affected from the results of such assessments. Particularly, reports from the PISA aim to
provide indicators related to how well students are prepared for productive participation in
future’s world. Results of these analyses suggest that some of the countries are prepared well

than the others to adapt the requirements of the future.

The most critical issues related with the any exam are accepted to be the validity and
reliability. For international tests, the equity in testing also appears as a necessary condition
that it also contribute valid comparisons of the results in an international context. On the test
level, it is clear that only valid tests lead to meaningful and valid data. So that low performing
countries may direct appropriate resource allocation and policy development to raise their
standards or modify their systems. Hence, they can well prepare to meet the challenges of the
future. For countries like Turkey who are performing near bottom, only valid and reliable data
may provide information related to what are the holes in the education system and provide
information to monitor the students to set up policies and programs that would allow them to

maintain and continue to developing standards.

The present study includes a theoretical review on the subject of construct validity and
provides information on the positive and negative entities related with the constructs found in
the PISA 2006 science items from the point of Turkish science teachers. Based on these, the
study provides new perspectives on the selection, formation and translation of the items for

the science literacy tests.



Further research is recommended on the gender and school type differences to see if
there is any review difference between teachers to find out the positive and negative entities
or between teachers who work in public or private schools. Additionally, researches based on
the gender and school type differences can be carried out with the students who answered the

school, daily life, language and lay-out familiarity of PISA items.

Further research is also recommended on curricular and cultural differences found in the
stimuli texts or item stems of the science units. Negative or positive entities described in
terms of national curriculum and unique Turkish culture may include some cues to interpret or

understand the results of the international assessments, particularly PISA study.

Although this study focuses on validity of science domain of PISA 2006, other test
domains (such as mathematics and reading) and other large-scale assessments (such as
TIMSS and PIRLS) may be investigated. Also, the same investigation process can be used to
see whether there is any trend in terms of negative or positive entities addressed in the present

study.

To summarize, validity and meaningfulness of scores should be based upon studies of
construct, content, and cognitive parts. These studies may focus on one or more sources of
validity evidence and include factors beyond test items such as culture, language, and the
assessment context. Due to important decisions based upon the use of large-scale assessments,
and significant amount of resources invested into developing, interpreting and using these
measures; it is important that validity of these tests need to be met at highest standards. This
study contributed towards addressing and examining these requirements at the item level from
the point of teachers in the home country. Overall, the suggested researches would continue to
contribute to more valid international tests in a broad perspective. More steps and efforts need

to be invested in this area of research in the future.



APPENDIX A: LEVELS OF COMPETENCIES IN PISA

Level

Lower
score

limit

What students can typically do

707,9

At Level 6, students can consistently identify, explain and apply scientific knowledge and
knowledge about science in a variety of complex life situations. They can link different
information sours and explanations and use evidence from those sources to justify
decisions. They clearly and consistently demonstrate advanced scientific thinking and
reasoning, and they demonstrate willingness to use their scientific understanding in
support of solutions to unfamiliar scientific and technological situations. Students at this
level can use scientific knowledge and develop arguments in support of recommendations

and decisions that centre on personal, social or global situations

633,3

At Level 5, students can identify the scientific components of many complex life
situations, apply both scientific concepts and knowledge about science to these situations,
and can compare, select and evaluate appropriate scientific evidence for responding to life
situations. Students at this level can use well-developed inquiry abilities, link knowledge
appropriately and bring critical insights to situations. They can construct explanations

based on evidence and arguments based on their critical analysis.

558,7

At Level 4, students can work effectively with situations and issues that may involve
explicit phenomena requiring them to make inferences about the role of science or
technology. They can select and integrate explanations from different disciplines of
science or technology and link those explanations directly to aspects of life situations.
Students at this level can reflect on their actions and they can communicate decisions

using scientific knowledge and evidence

484,1

At Level 3, students can identify clearly described scientific issues in a range of contexts.
They can select facts and knowledge to explain phenomena and apply simple models or
inquiry strategies. Students at this level can interpret and use scientific concepts from
different disciplines and can apply them directly. They can develop short statements using

facts and make decisions based on scientific knowledge.

409,5

At Level 2, students have adequate scientific knowledge to provide possible explanations
in familiar contexts or draw conclusions based on simple investigations. They are capable
of direct reasoning and making literal interpretations of the results of scientific inquiry or

technological problem solving

334,9

At Level 1, students have such a limited scientific knowledge that it can only be applied to
a few, familiar situations. They can present scientific explanations that are obvious and
that follow explicitly from

given evidence




APPENDIX B: TURKISH VERSION OF RELEASED QUESTIONS
FROM PISA 2006

1. SORU KUMESI

GENETIK YAPILARI DEGIiSTIRILEN TARIM URUNLERI

GENETIK YAPISI DEGISTIRILEN (GYD) MISIR YASAKLANMALIDIR

Dogay! koruma gruplari, yeni ortaya ¢ikan genetik yapisi degistiriimis (GYD)

misirin yasaklanmasini istemektedirler.

GYD misir, geleneksel misir bitkilerini 6ldiiren yeni ve glgla bir zararh ot
ilacindanetkilenmeyecek sekilde gelistiriimistir. Bu yeni zararli ot ilaci, misir

tarlalarinda kullanildiginda buylyen zararli otlarin pek gogunu dldirecektir.

Dogay! koruma yanlisi olanlar, yeni ilacin 6ldurecegi zararli otlar kiguk

Yukaridaki yazida s6zi edilen bilimsel incelemenin bazi ayrintilari sunlardir:
0 Misir, Ulkenin degisik yerlerindeki 200 tarlaya ekilmistir.

[1 Her tarla 6nce iki esit parcaya ayrilmistir. Tarlanin bir pargcasinda yeni gugli
zararli ot ilaci ile ilaglanmis olan genetik yapisi degistiriimis (GYD) misir
yetistirilmistir. Tarlanin diger pargasinda da geleneksel zararli ot ilaci ile
ilaclanmis geleneksel misir yetigtirilmistir.

[ Yeni zararh ot ilaci ile ilaglanan GYD misir icinde bulunan bdceklerin sayisi,
geleneksel zararli ot ilaci ile ilaglanmig olan geleneksel misir icinde bulunan
bdceklerin sayisi ile hemen hemen aynidir.



Soru 1:

Yukaridaki yazida s6z0 edilen bilimsel incelemede, hangi faktorler, bilingli olarak
degisiklige ugratilmistir? Her faktor icin "Evet" ya da "Hayir" seceneklerinden sadece
birini yuvarlak igine aliniz.

Bu faktor, incelemede bilingli Evet yada
olarak degistirilmis midir? Hayir?

Cevredeki bocek sayisi Evet / Hayir

Kullanilan zararli ot ilaci turleri Evet / Hayir

Soru 2:
Misir dlkenin degisik yerlerindeki 200 tarlaya ekilmisti. Bilim adamlar nigin birden

fazla yerde ekim yapmiglardir?

A Yeni GYD musiri, bir¢ok ¢iftginin deneme firsati bulmasi igin
B Ne kadar GYD muisir yetistirebileceklerini gérmeleri icin
C GYD musir ekimini olabildigince genis bir alana yaymak icin

D Misirin degisik yetistirme kosullarda nasil baylUyecegini gérmek igin

Soru:3

Tarlanin bir yarisina yeni ve gugli bir zararh ot ilaciyla ilaglanan GYD misir,
tarlanin diger yarisina da geleneksel zararli ot ilaciyla ilaglanan geleneksel misir
ekilmistir.

Her bir ekim alaninin iki yariya ayrilarak bu sekilde kullaniimasi, caligsma
sonugclarinin tarafsiz olmasina nasil bir katkida bulunmustur?



2. SORU KUMESI

ASIT YAGMURU

Asagida, Caryatids adi verilen ve Atina Akropolliinde 2500 yil 6nce insa edilmis olan
heykellerin fotografi gérilmektedir. Heykeller, mermer adi verilen bir cins kayadan
yapiimistir. Mermer kiregtasindan (kalsiyum karbonattan) olusmaktadir.

Orijinal heykeller 1980 yilinda kopyalariyla degistirilerek Akropol mizesinin igine
alindi. Bu heykeller asit yagmurundan zarar gérmuslerdi.

.

Soru 1:

Normal yagmur, havadan bir miktar karbon dioksit emdigi igin zayif asit 6zelligi
gOsterir. Asit yagmuru, kukuart oksitler ve azot oksitler gibi gazlari da emdigi igin
normal yagmura gore daha glglu bir asit 6zelligi gosterir.

Havadaki kukurt oksitler ve azot oksitler nereden gelmektedir?

Soru 2:

Asit yagmurunun mermer Uzerindeki etkisi, bir gece boyunca mermer pargalarini
sirke icine koyarak gosterilebilir. Sirke ve asit yagmuru yaklasik ayni derecede asit
ozelligine sahiptir. Mermer pargalari sirke igine birakildiginda gaz kabarciklari olusur.
Kuru mermer pargasinin deneyden dnce ve sonraki kutlesi bulunabilir

Bir mermer pargasinin gece boyunca sirke igcine konmadan 6nceki kutlesi 2,0
gramdir. Sonraki giin bu parcga sirkeden ¢ikarilarak kurutulmustur. Kurutulmus olan
bu mermer parcasinin kitlesi ne kadar olabilir?



A 2,0 gramdan daha az

B Tam olarak 2,0 gram

C 2,0ile 2,4 gram arasinda
D 2,4 gramdan fazla

Soru 3:

Bu deneyi yapan ogrenciler mermer pargalarini bir gece boyunca saf (damitilmig) su
icerine biraktilar.

Ogrencilerin, deneylerine bu islemi de katmalarinin nedeni nedir?

3. SORU KUMESI

SERA

Okuma pargalarini okuyunuz ve ilgili sorulari yanitlayiniz.
SERA ETKIiSi: GERCEK Mi YOKSA DUSSEL Mi?

Canlilar yasamak icin enerjiye gereksinim duyarlar. Dinya Uzerinde yasamin
devamini sagdlayan eneriji, cok sicak oldugu i¢in enerjisini uzaya yayan Gineg’ten
gelir. Bu enerjinin gok kiguk bir orani Dinya’ya ulasir.

Dunya’nin atmosferi, gezegenimizin Uzerinde koruyucu bir ortu etkisi yaratir,
havasiz bir ortamda olabilecek sicaklik degisimlerini engeller.

Gulnes’ten gelen, 1sinlar halinde yayilan enerjinin cogu Dunya’nin atmosferinden
gecer. Dlnya bu enerjinin bir bolumind emer, bir bolumi de Dunya yuzeyinden
tekrar yansitilir. Bu yansitilan enerjinin bir bolimi atmosfer tarafindan emilir.

Bunun sonucunda Dunya yuzeyi Ustindeki ortalama sicaklik, atmosferin yoklugu
durumunda olabilecek sicakliktan daha yuksektir. Dinya’'nin atmosferi bir sera ile
ayni etkiye sahiptir, bundan dolayi sera etkisi terimi kullaniimaktadir.

Yirminci ylzyilda sera etkisinden daha ¢ok bahsedildigi séylenmektedir.
Diinya atmosferinin ortalama sicakhginin arttigi bir gergektir. Karbon dioksit
yayihmindaki artigin, yirminci ylzyildaki sicaklik artisinin temel kaynagi oldugu
gazete ve dergilerde siklikla sdylenmektedir.

Soru 1:

Grafiklerde Ali’'nin ulastidi sonucu destekleyen nedir?



Soru 2:

Ceren adinda baska bir 6grenci, Ali’'nin varmis oldugu sonuca katiimamaktadir. O, iki
grafigi karsilagtirir ve grafigin bazi bélimlerinin Ali’nin sonucunu desteklemedigini
soyler.

Grafiklerin, Ali'nin sonucunu desteklemeyen bdllimlerine bir érnek veriniz. Yanitinizi
aciklayiniz.

Soru 3:

Ali, Dunya atmosferinin ortalama sicakhidindaki artisin, karbon dioksit yayilimindaki
artistan kaynaklandigi konusunda vardigi sonuglarda israr etmektedir. Ama Ceren,
onun sonuca varmasi i¢in hentiz erken oldugunu distinmektedir. Ceren, soyle
sOylemektedir: “Bu sonucu kabul etmeden énce, sera etkisine neden olabilecek diger
etkenlerin sabit oldugundan emin olmalisin.”

Ceren’in sdylemek istedigi etkenlerden birini belirtiniz.

4. SORU KUMESI

BEDEN EGITIMI HAREKETLERI

Duzenli ve élcull beden egitimi hareketleri saghidimiz icin iyidir.




Soru 1:

Dizenli beden egditimi hareketlerinin yararlari nelerdir? Her ifade icin "Evet" ya da
"Hayir" seceneklerinden sadece birini yuvarlak icine aliniz.

Asagida verilenler diizenli beden egitimi hareketlerinin Evet ya da Hayir?
saglayacagdi bir yarar midir?

Beden egitimi hareketleri, kalp ve dolasim hastalklarindan Evet / Hayir
korunmaya yardimci olur.

Beden egitimi hareketleri, sagdlikli bir beslenmeye gétarar. Evet / Hayir
Beden egitimi hareketleri, fazla kilolardan korunmada yardimci Evet / Hayir
olur.

Soru 2:

Kaslar ¢alistirildigi zaman ne olur? Her ifade icin "Evet" ya da "Hayir"
seceneklerinden sadece birini yuvarlak icine aliniz.

Kaslar calistirildiginda asadidaki olaylar gerceklesir Evet ya da Hayir?

mi?

Kaslara gelen kan akisinin artmasi Evet / Hayir

Kaslarda yaglarin olusmasi Evet / Hayir
Soru 3.

Dinlenmedeki durumunuzla karsilastirildiginda, beden editimi hareketleri yaparken
daha sik nefes alip verme zorunda olmanizin nedeni nedir?




5. SORU KUMESI

MARY MONTAGU

Asagidaki gazete yazisini okuyunuz. Sorulari bu yaziya gére yanitlayiniz.

ASININ TARIHCESI

Mary Montagu giizel bir kadindi. 1715 yilinda ¢icek hastaligina yakaland.
Hastalig gecirdi: fakat izleri kaldi. 1717 yilinda Tiirkiye'de yasarken, bu iilkede
yayginca kullanilmakta olan ve adina asilama denen bir tedaviyi gordii. Bu
tedavide saglikli gencin derisi ¢izilerek ona zayiflatilmis cicek viriisii
veriliyordu. Kisi kisa bir stire i¢in hasta oluyor, ancak hastalig1 genellikle ¢cok
hafif bir sekilde geciyordu.

Mary. bu astlama yonteminin giivenli olduguna inand: ve kendi oglu ile kizinmn
da bu sekilde asilanmasina izin verdi.

1796 yilinda Edward Jenner ¢icek hastaligina karsi antikor gelistirmek icin
insandaki cicek hastalig1 virtisiinii degil. ineklerde goriilen cigek hastalig1
viriistinii kullanarak asilama yontemini gelistirdi. Jenner’in buldugu bu asilama
yonteminin, ¢icek hastalig: virtisii verilmesine kiyasla, yan etkileri daha azdir ve
tedavi goren kisi viriisii bagka insanlara bulastiramaz. Bu tedavi bicimi asilama
adryla tanindi.

Soru 1:

insanlar hangi cesit hastaliklara karsi asilanabilir?

A Hemdfili gibi kalitsal hastaliklar

B Cocuk felci gibi virlslerin neden oldugu hastaliklar

C Seker hastaligi gibi vicudun islevsel bozukluklarindan kaynaklanan hastaliklar
D Tedavisi olmayan her g¢esit hastalik

Soru 2:

Hayvanlar ya da insanlar bakterilerin neden oldugu bulasici bir hastaliga yakalanir ve
iyilesirse, hastaliga neden olan bakteriler genellikle onlarda tekrar hastalik
olusturamaz.

Bunun nedeni asagidakilerden hangisidir?

A Vicudun, ayni gesitten bir hastalia neden olabilecek batln bakterileri dldurmus
olmasi

B Vlcudun, bu tir bakterileri cogalmadan énce dldurecek antikorlar yapmis olmasi

C Alyuvarlarin, ayni gesit hastalija neden olabilecek bitin bakterileri 6ldirmesi

D Alyuvarlarin, vicuttaki bu tip bakterileri yakalayarak vicuttan atmasi.



Soru 3:

Ozellikle kiiglik gocuklar ve yasli insanlarin gribe karsi agilanmalari énerilmektedir.
Asagiya bu Oneri ile ilgili bir neden yaziniz.

6. SORU KUMESI

GUNESTEN KORUYUCULAR

Jale ve Osman, gunesten koruma urunlerinden hangisinin ciltleri icin en iyi korumayi
sagladigini merak ettiler. Glinesten koruma Urtnleri igin, her Grlintin glines i1s1gindaki
Ultraviyole isinlarini ne derecede emdigini gosteren bir Ginesten Koruma Faktéri
(GKF) tanimlanmistir. GKF’si ylksek olan bir glinesten koruyucu, GKF’si dlguk

olan bir glinesten koruyucuya gore cildi daha uzun sire korur.

Jale, bazi glinesten koruma urUnlerini birbiriyle karsilastirmak icin bir yol distndu.
Osman ile birlikte asagidaki malzemeleri topladilar:

[J glines 151311 emmeyen (gegiren) iki temiz plastik tabaka;

{1 bir adet 1g1ga duyarl kagit;

[l mineral yag (M) ve ginko oksit (ZnO) iceren bir krem

0 S1, S2, S3 ve S4 adini verdikleri dort farkli glinesten koruma Grina.

Jale ve Osman, mineral yagi gunes 1sinlarinin ¢ok buyik bir kismini gegirdigi igin,
ginko oksidi de guines Isinlarinin tamamina yakinini gegirmedigi igin sectiler.
Osman, bir plastik tabaka tzerinde yuvarlak icine alinmis yerlerin her birine her
maddeden birer damla koydu sonra bunlarin Uzerini ikinci bir plastik tabaka ile
kapatti. Bu plastik tabakalarin Gzerine biyUk bir kitap yerlestirerek Ustten iyice

bastirdi.
_’ g

Daha sonra,Jale hazirladiklari plastik tabakalari 1s1ga duyarli kagidin Gzerine koydu.
Isiga duyarl kagit, glines 1siginda tutuldugu slreye gére koyu griden beyaza ( ya da
cok acik griye) dogru renk degistiren bir kagittir. En sonunda da, Osman
hazirladiklari bu tabakalari glinegli bir yere koydu.

«— Plastik
tabakalar

Isiga duyarh
* kagit




Soru 1:

Asagidaki ifadelerden hangisi, glinesten koruyucularin etkililigini karsilastirma
amacilyla yapilan bir galismada mineral yag ve ¢inko oksidin rolinidn bilimsel
tanimidir?

A Mineral yag ve ginko oksidin ikisi de etkisi arastirilan birer etkendir.

B Mineral yag test edilen bir etken, ¢inko oksit ise karsilastirma igin kullanilan bir
maddedir.

C Mineral yag karsilastirma icin kullanilan bir madde, ginko oksit ise test edilen bir
etkendir.

D Mineral yag ve ginko oksidin ikisi de karsilastirma igin kullanilan birer maddedir.

Soru 2:

Jale ve Osman'in yanitlamaya ¢alistig1 soru agagidakilerden hangisidir?

A Glnesten koruyucu maddelerden her birinin koruma guict digerlerine kiyasla
nasildir?

B Gunesten koruyucular cildi Gltraviyole isinlarindan nasil korur?

C Mineral yagdan daha az koruma saglayan bir glinesten koruyucu var midir?
D Cinko oksitten daha ¢ok koruma saglayan bir glinesten koruyucu var midir?

Soru 3:

ikinci plastik tabakanin izerine neden iyice bastiriimistir?

A Damlalarin kurumasini 6nlemek icin

B Damlalari mimkun oldugunca yaymak icin
C Damlalari yuvarlaklar iginde tutmak igin

D Damlalara esit kalinlik vermek igin

Soru 4:

Isiga duyarli kadgit koyu gri renktedir; biraz giines 1siginda tutuldugu zaman agik gri
renge donuslr, glnes 1siginda uzun sure tutuldugunda beyaz renk alir.

Asagidaki sekillerden hangisi elde edilebilecek sonucu gdstermektedir? Neden bunu
sectiginizi aciklayiniz.

® O O

M S1 §2 M 51 52

e o o ® O O
Zn0 S3 S4 Zn0 S3 54

D

@ O O O O e
M §1 S2 M S1 52

O @ @ o O O
Zn0 S3 S4 Zn0 53 54




7. SORU KUMESI

GIYSILER

Pargayi okuyunuz ve ilgili sorulari yanitlayiniz.

GiYSILERLE iLGiLi BiR YAZI

Bir grup Ingiliz bilim adami. konusma
engelli cocuklara ‘konusma’ gucd
verecek “akall giysiler Gretivor.

Benzeri ocolmayan bir elektro tekstil
Grananden yvapillan ve ses areten bir

aygita baglanmis velek aiven
cocuklar, dokunmaya duyarli kurmasa
hafifce vurarak kKonusmalarinin
baskalar: tarafindan anlasilabkilir

duruma gelmesini saglamaktadiriar.

Bu kumas., normal kumas ve igine

kusursuz bir sekilde yerlestirilmis
karbon iplikcikler sayesinde elektrigi
iletebilen Bir fileden vapilmistir.
Kumas Gzerine basing
uygulandiginda,. iletken iplikgiklerden
gecen sinyaller degdgistirilir wve bir
bilgisayar devresi kumasa nerede
dokunuldugunu belirler. Daha sonra
bu dewvre kendisine bagh olan ve iki
kibrit kutusundan daha buaylk
olmayan bir elektronik aracin
tetiklemektedir.

Bilim adamlarindan birisi sovie
soviemektedir: “isin en carpic! kismi,
kKumas: nasil dokududgumuz= ve
sinyalleri onun icinden nasil
gonderdigimizdir - onu normal bir
kumasta var olan dokunus sekli
icerisine, Kimsenin goSremeyecedi

sekilde yverlestirebiliri=z_ ™

Bu kumas, zarar gormeksizin
vikanabilir. nesnelerin etrafina
sarilabilir ya da sikilip top durumuna
getirilebilir. Bilim adamilar., onun
toptan Gretiminin ucuz olacadin: da
ileri sarmektedirier.

Kaynak: Steve Farrer, “lg etkilesimli kumas,
kKiyafetlerde malzeme hediyesi umudu
uyandiriyor (interact/ve rabric promises a
material gift of the garb’). Avustraiya, 10
Agustos 1998.

Soru 1:

Makalede ileri strllen asagdidaki savlar, laboratuardaki bilimsel arastirmalarla test
edilebilir mi?
!I”

Her biri icin “Evet” ya da “Hayir'i” daire igine aliniz.

Kumas Sav, laboratuardaki bilimsel
arastirmalarla test edilebilir mi?

zarar gérmeden yikanabilir. Evet / Hayir
zarar gérmeden nesnelerin etrafina Evet / Hayir
sarilabilir.

zarar gérmeden sikilip top bicimine Evet / Hayir

getirilebilir.

foptan Uretimi ucuzdur. Evet / Hayir




Soru 2:

Asagidaki laboratuar araclarindan hangisi kumasin elektrigi ilettigini deneyebilmemiz
icin gerekecek araclar arasinda yer alabilir?

A Voltmetre
B Isik kutusu
C Mikrometre
D Ses olger

8. SORU KUMESI

GRAND KANYON (BUYUK KANYON)

Grand Canyon (Buyik Kanyon) Amerika Birlesik Devletleri’ndeki bir ¢éldedir. Burasi,
birgok kaya katmanini iceren ¢ok genis ve derin bir kanyondur. Gegmis bir zaman
diliminde yerkabugunda meydana gelen hareketler bu katmanlari yukariya dogru
itmistir. Ginimuzde bu kanyonun bazi bélimleri 1.6 km derinligindedir. Kanyonun
dibinde Colorado Nehri akmaktadir.

Asagida Buyuk Kanyon' un giney kenarindan ¢ekilmis bir resmi gérilmektedir.
Kanyon 'un bu resminde birkac¢ dedisik kaya tabakasi gorulebilmektedir.

Kiregtasi (A)
Kilin sikismasi ile olusan
tortul kayag (A)

Kiregtasi (B)

Kilin sikismasi ile olusan
tortul kayacg (B)

Kilin sikismasi ile olusan
tortul kayaclar ve granit

Soru 1:

Buyuk Kanyon’u olugturan nedir?

Soru 2:
Buyuk Kanyon milli parkini her yil yaklagik bes milyon dolayinda insan ziyaret
etmektedir. Bu kadar ¢ok ziyaretginin parka zarar vereceginden kaygi duyulmaktadir.

Asagidaki sorular bilimsel arastirmayla yanitlanabilir mi? Her soru i¢in "Evet" ya da
"Hayir" kutularindan birini yuvarlak icine aliniz.



Bu soru, bilimsel arastirma ile cevaplanabilir mi? Evet ya da Hayir?

Yirlyds yollari ne kadar toprak erozyona neden olmaktadir? Evet/ Hayrr

Park alani 100 yil dnce oldudu kadar gtizel mi? Evet/ Hayrr
Soru 3:

BlyUk Kanyon' da hava sicakligi 0 oC "in altindaki sicakliklardan 40 oC'in Ustlindeki
sicakliklara kadar degisebilmektedir. Burasi bir ¢6l alani olmasina karsin, kayalardaki
gatlaklarda bazen su bulunabilmektedir. Bu sicaklik dedisimleri ve ¢atlaklardaki su
kayalarin pargalanmasini nasil hizlandirabilmektedir?

A Donan su, sicak kayalari eritir.

B Su, kayalari birbirine yapistirir.

C Buz kayalarin yuzeyini duzlegtirir.

D Kaya gatlaklarinda donan su genlesir

Soru 4:

Buyuk Kanyon’un “Kiregtasi (A)” olarak belirtilen tabakasinda deniztaragi, balik ve
mercan gibi birgok deniz hayvaninin fosilleri bulunmaktadir. Bu fosillerin orada
bulunabilmeleri icin milyonlarca yil 6nce ne olmustur?

A Eski zamanlarda insanlar okyanustan oraya su urtnleri getirmiglerdir.

B Bir zamanlar okyanuslarda buyUk dalgalar olustu ve bunlar deniz yasamini
karalara surukledi.

C O zamanlarda okyanus buralari kaplamisti, sonra sular eski yerine ¢ekildi.
D Bazi deniz hayvanlari, denize go¢ etmeden once bir sire karada yasadilar



APPENDIX C: ITEM RATING FORM

MADDE DERECELEME FORMU

Ad soyad: Yas:
Okul (devlet/ozel): Tecriibe (y1l):
Cinsiyet:

Degerli 6gretmenimiz,

Ekteki sinav sorularim liitfen dikkatle okuyunuz. Kendinizi 6grencilerin yerine koyarak
cevaplaymiz. Bir insanin “fen kafasini” (fen ilgisi, yetenegi, basarisi vb.) gelistirme
hedefi bakimindan siav sorularinin igerigi, 6lgmek istedigi yeterlilik, sorulus bi¢imi,
sOzel soylemi, gorsel unsurlar1 vb. Olgiitler bakimindan goziiniize ¢arpan 6zelliklerini
belirtiniz. Gordiigliniiz olumlu ve olumsuz nitelikleri anlagilacak kadar belirtmeniz

yeterlidir.

Kendinizi tam ciimleler kurmak zorunda hissetmeyiniz.
Olumlu:

Olumsuz:



Ozetle, bu soru bir biitiin olarak, dgrencilerde “fen kafasinin” varhigini ve diizeyini
Olcmek ve degerlendirmek bakimindan ne kadar gecerli, gerekli ve dnemlidir?
Derecelendirmelerinizi agagidaki dl¢eklerde 1 ile 9 arasinda bir saytyla belirtiniz.

Gecerli
Tilimiiyle Tilimiiyle
Gegersiz Gegerli
1 5 9
Gerekli
Tiimiiyle Tlimiiyle
Gereksiz Gerekli
1 5 9
Onemli
Tiimiiyle Tlmiiyle
Onemsiz Onemli
1 5 9




APPENDIX D: EXAMPLE OF THE CONTENT ANALYSIS OF THE DATA CONSISTING OF WRITTEN

olmadig1 ve renkli ve daha biiyiik
bir resim kullanmanin daha iyi

olcagni sdylenebilir

rastlanan bir gekil. ek
olarak, verilen resmin
net olmadigi ve renkli
ve daha biiylik bir
resim kullanmanin
daha iyi olcagini
sOylenebilir

...worse visual

element....

quality

COMMENTS BY TEACHERS
Teacher Science Unit Written comment Reduced Sub-categories Final
number thematic units categories
(Stimuli/Item) (negative/positive entity)
Okuma pargasina konu Negative
olan Biiyiik Kanyon
Okuma pargasina konu olan gerek okul .
...not in school Irrelevance with national Content
Biiyiik Kanyon gerek okul programlarinda gerekse
programlarinda gerekse ogrencilerin giinlik program... curriculum
e yasamlarinda sik¢a
ogrencilerin giinliik yasamlarinda
karsilasamayacaklari . ) )
sikea kargilasamayacaklart bir bir olgu, kanyon ....not seen on daily | Irrelevance with topic
olgu, kanyon cografi sekli cografi sekli life Content
P41 programda ¢ok vurgulanmayan ve | PI ogramda ¢ok o
Tiirkiye cografyasinda akdeniz Vl.l.rgl_llanm%yan ve
bélgesinde rastlanan bir sekil. ek Tiirkiye cografyasinda
olgesinde rastlanan bir §eKil. € . o . ; ;
8 ; akdeniz bolgesinde Inappropriate visual )
olarak, verilen resmin net Presentation




APPENDIX E: POSITIVE ENTITIES FOR SCIENCE UNITS

The Appendix E includes the frequency distributions for remaining seven science

units that one of them (GMC) presented at the part 7.

1. ACID RAIN (ACID) SCIENCE UNIT

A. STIMULUS

Acid Rain (ACID) Stimulus

.. .. Valid Cumulative
Positive entities Frequency Percent Percent Percent
a. Real issue-context 7 58.3 58.3 58.3
b. Relevance to possible 1 8.3 8.3 66.6
situations-context
g. Visual element usage- 4 23.4 23.4 100.0
composition
Total 12 100.0 100.0
B. 1" ITEM
Acid Rain (ACID) 1st Item
.. .. Valid Cumulative
Positive entities Frequency Percent Percent Percent
1. Describing science event- 6 54.5 54.5 54.5
science process
n. Item style-composition 5 45.5 45.5 100.0
Total 11 100.0 100.0




C. 2" ITEM

Acid Rain (ACID) 2nd Item

. iy Valid Cumulative
Positive entities Frequency | Percent Percent Percent
j. Clear language- composition 9 36.0 36.0 36.0
f. Con@stency with program 5 200 20.0 56.0
objectives- Content
1. Appro.p.rlate Item stem- 4 16.0 16.0 720
composition
m. Using evidence- science 5 20.0 20.0 92.0
process
0. Apprqprlate alternatives- 5 8.0 8.0 100.0
composition
Total 25 100.0 100.0
D. 3" ITEM
Acid Rain (ACID) 3rd Item
"y o Valid Cumulative
Positive entities Frequency | Percent Percent Percent
n. item style-composition 4 40.0 40.0 40.0
L. ]?escrlblng science event- 6 60.0 60.0 100.0
science process
Total 10 100.0 100.0
2. GREENHOUSE (GREEN) SCIENCE UNIT
A. STIMULUS
Green House (GREEN) Stimulus
.. .. Valid Cumulative
Positive entities Frequency | Percent Percent Percent
a. Real issue- context 6 60.0 60.0 60.0
g. Visual element —composition 4 40.0 40.0 100.0
Total 10 100.0 100.0




B. 1 ITEM

Green House (GREEN) Ist Item

. . Valid Cumulative
Positive entities Frequency | Percent Percent Percent
m. using evidence - science 7 388 388 388
process ) ) '
n. item style-composition 7 38.8 38.8 77.6
f. gon§1stency with program 4 23.4 234 100.0
objectives —content
Total 18 100.0 100.0
C. 2" ITEM
Green House (GREEN) 2nd Item
- . Valid Cumulative
Positive entities Frequency | Percent Percent Percent
h. Cognitive level- composition 5 62.5 62.5 62.5
m. Using evidence-science 3 385 385 100.0
process
Total 8 100.0 100.0
D. 3 ITEM
Green House (GREEN) 3rd Item
Positive entities Valid Cumulative
Frequency | Percent | Percent Percent
a. Real issue- context 4 100,0 100,0 100,0
Total 4 100,0 100,0
3. GRAND CANYON (GRAND) SCIENCE UNIT
A. STIMULUS
Grand Canyon (GRAND) Stimulus
o o Valid Cumulative
Positive entities Frequency Percent Percent Percent
g. Visual element usage- 4 100.0 100.0 100.0
composition ) ) )
Total 4 100.0 100.0




B. 1 ITEM

Grand Canyon (GRAND) 1st Item

Positive entities Valid Cumulative
Frequency | Percent Percent Percent
- 0 0,0 0,0 100,0
Total 0 0,0 0,0
C. 2" ITEM
Grand Canyon (GRAND) 2nd Item
. .. Valid Cumulative
Positive entities Frequency Percent Percent Percent
L. I?escrlblng science event- 4 100.0 100.0 100.0
science process
Total 4 100.0 100.0
D. 3 ITEM
Grand Canyon (GRAND) 3rd Item
.\ - Valid Cumulative
Positive entities Frequency Percent Percent Percent
1. appropriate item stem — context 5 25.0 25.0 25.0
a. real issue-context 6 30.0 30.0 55.0
j. appropriate language- 4 20.0 20.0 750
composition ) ) )
L. I?escrlblng science event- 5 5.0 5.0 100.0
science process
Total 20 100.0 100.0
E. 4“ITEM
Grand Canyon (GRAND) 4rd Item
Positive entities Valid Cumulative
Frequency Percent Percent Percent
1. Describing science event- 5 62.5 62.5 62.5
science process
p.only one correct answer- item 3 38.5 38.5 100.0
structure
Total 8 100.0 100.0




4. PHYSICAL EXERCISE (PHYSICAL) SCIENCE UNIT

A. STIMULUS

Physical Exercise (PHYSICAL) Stimulus

.. .. Valid Cumulative
Positive entities Frequency Percent Percent Percent
g. Visual element usage- 7 5.9 259 259
composition ) ' '
e. consistency with national ] 296 296 555
program- content
a. real issue-context 7 259 25.9 81.4
d. familiarity with subject 5 18.6 18.6 100.0
Total 27 100.0 100.0
B. 1" ITEM
Physical Exercise (PHYSICAL) 1st Item
.\ . Valid Cumulative
Positive entities Frequency Percent Percent Percent
a. Real issue-context 6 21.4 21.4 21.4
e. consistency with program- 6 214 214 478
content ) ' '
f. consistency with objectives- 4 142 14.2 570
content
1. Describing science event-science 5 17.8 17.8 748
process
d. familiarity with subject- content 7 25.2 25.2 100.0
Total 28 100.0 100.0




C. 2" ITEM

Physical Exercise (PHYSICAL) 2st Item

.. .. Valid Cumulative
Positive entities Frequency | Percent Percent Percent
1. describing science event- science 5 217 217 217
process ] ] )
1. appropriate item stem- 5 ]7 8.7 30.4
composition ' ) '
e. consistency with program- 6 26.2 26.2 56.6
content ) ' '
f. consistency with objectives- 5 217 217 783
content
j. appropriate language- 5 217 217 100.0
composition ) ' )
Total 23 100.0 100.0
D. 3 ITEM
Physical Exercise (PHYSICAL) 3rd Item
.\ . Valid Cumulative
Positive entities Frequency | Percent Percent Percent
h. cognitive level- composition 5 34.8 34.8 34.8
m. Using evidence- science 4 326 326 674
process
a. real issue- context 4 32.6 32.6 100.0
Total 13 100.0 100.0
5. MARY MONTAGU (MARY) SCIENCE UNIT
A. STIMULUS
Mary Montagu(MARY) Stimulus
. . Valid Cumulative
Positive entities Frequency Percent Percent Percent
r. history of science- content 6 40.0 40.0 40.0
a. real issue 5 33.3 33.3 73.3
c. interesting topic- content 4 24.7 24.7 100.0
Total 15 100.0 100.0




B. 1 ITEM

Mary Montagu (MARY) Ist Item

o . Valid Cumulative
Positive entities Frequency | Percent Percent Percent

a. real issue-context 3 18.7 18.7 18.7

1. describing science event- science 5 312 312 499
process

e. consistency with program- 6 375 375 7.4
content ) ] ]

p. only one correct answer- ) 13.6 13.6 100.0
composition ) ] ]
Total 16 100.0 100.0

C. 2" ITEM
Mary Montagu (MARY) 2nd Item
.. .. Valid Cumulative
Positive entities Frequency Percent Percent Percent

f. gonglstency with program 6 46.1 46.1 46.1
objectives-content

j- appropriate language — 5 385 385 4.6
composition ) ] ]

1. describing science event- science ) 15.4 15.4 100.0
process

Total 13 100.0 100.0

D. 3" ITEM
Mary Montagu (MARY) 3rd Item
- - Valid Cumulative
Positive entities Frequency Percent Percent Percent

n. item style — composition 4 333 333 333

a. Real issue-context 6 50.0 50.0 83.3

c. interesting subject- content 2 16.7 16.7 100.0
Total 12 100.0 100.0




6. SUNSCREEN (SUN) SCIENCE UNIT

A. STIMULUS

Sun Screens(SUN) Stimulus

o i Valid Cumulative
Positive entities Frequency | Percent Percent Percent
a. real issue-context 4 30.8 30.8 30.8
m. scientific investigation- science 4 308 30.8 61.6
process
g. Vlsual. §1ement usage- 3 231 231 4.7
composition
c. interesting topic-content 2 15.3 15.3 100.0
Total 13 100.0 100.0
B. 1"ITEM
Sun Screens(SUN) 1% Item
. .\ Valid Cumulative
Positive entities Frequency Percent Percent Percent
1. describing science event- science 4 571 517 517
process
h. cognitive level- composition 3 42.9 42.9 100.0
Total 7 100.0 100.0
C. 2" ITEM
Sun Screens(SUN) 2™ Item
- .\ Valid Cumulative
Positive entities Frequency Percent Percent Percent
1. describing science event- science 6 100,0 100,0 100,0
process
Total 6 100,0 100,0




D. 3" ITEM

Sun Screens(SUN) 3rd Item

i iy Valid Cumulative
Positive entities Frequency Percent Percent Percent
1. describing science event- science 4 R0.0 80.0 80.0
process
j- appropriate language- 1 20.0 20.0 100.0
composition ) ) )
Total 5 100.0 100.0
E. 4 ITEM
Sun Screens (SUN) 4™ Item
.. .. Valid Cumulative
Positive entities Frequency| Percent Percent Percent
h. cognitive level-composition 3 23.1 23.1 23.1
m. using evidence-science process 3 23.1 23.1 46.2
g. visual element usage- 4 30.8 30.8 770
composition ' ) '
n. item style- composition 3 23.0 23.0 100.0
Total 13 100.0 100.0
7. CLOTHES (CLOTHES) SCIENCE UNIT
A. STIMULUS
Clothes (CLOTHES) Stimulus
- o Valid Cumulative
Positive entities Frequency | Percent Percent Percent
- 0 0.00 0.00 100.0
Total 0 100.0 100.0




B. 1 ITEM

Clothes (CLOTHEYS) Ist Item

" o Valid Cumulative
Positive entities Frequency | Percent Percent Percent
1. describing science event-science 3 60.0 60.0 60.0
process
c. interesting subject- content 2 40.0 40.0 100.0
Total 5 100.0 100.0 100.0
C. 2" ITEM
Clothes (CLOTHES) 2st Item
. . Valid Cumulative
Positive entities Frequency  Percent Percent Percent
- 0 0.00 0.00 100.0

Total 0 100.0 100.0




APPENDIX F: REVISED VERSION OF THE ITEM GROUPS

1. CLOTHES SCIENCE UNIT

A. Stimulus: CLOTHES (Okuma Parcasi: GIYSILER)
GIYSILER

Parcayr okuyunuz ve ilgili sorulart yanitlayiniz.

GIYSILERLE iLGIiLi BiR YAZI

Bir grup Ingiliz bilim adami, konusma engelli cocuklara

‘konusma’ imkani verecek ‘akilli’ giysiler iiretir.

Cocuklar benzersiz bir elektro tekstil {irliniinden dokunan ve
ses iireten bir aygita baglanan bir yelek giyer. Dokunmaya
duyarh kumasa hafifce vurunca, séylemek istedikleri baskalari

tarafindan anlagilabilir duruma gelir.

Bu kumas iki malzemeden olusur.Bunlardan biri normal
kumas ,digeri de i¢ine kusursuz bir sekilde yerlestirilmis karbon
iplikcikler sayesinde elektrigi iletebilen filedir. Kumas {izerine
basing uygulandiginda, iletken iplik¢iklerden gegen sinyaller
degisir. Ayn1 anda, bir bilgisayar devresi kumasa nerede
dokunuldugunu belirler. Daha sonra, bu devre kendisine bagl

olan iki kibrit kutusu biiyiikliigiinde bir elektronik araci tetikler.

Bir bilim adami $6yle sdylemektedir: “Isin en carpici kismu,




B. 1 ITEM

Yazida ileri siiriilen asagidaki iddialar, laboratuardaki bilimsel arastirmalarla test
edilebilir mi?
31’,

Her biri i¢in “Evet” yada “Hayir’1” daire igine aliniz.

Kumas, Iddia, laboratuardaki bilimsel
arastirmalarla test edilebilir mi?

zarar gormeden yikanabilir. Evet / Hayir

zarar gérmeden nesnelerin Evet / Hayir
etrafina sarilabilir

zarar gormeden sikilip top Evet / Hayir
bicimine getirilebilir

toptan iiretimi ucuzdur. Evet / Hayir

C. 2" ITEM

Asagidaki laboratuar araglarindan hangisi kumasin elektrigi ilettigini ol¢cebilmemiz igin
gerekli araglar arasinda yer alir?

A. Voltmetre
B. Isik kutusu
C. Mikrometre
D. Ses olger



2. GENETICALLY MODIFIED CORPS (GMC) SCIENCE UNIT
A. Stimulus: GENETICALLY MODIFIED CORPS SHOULD BE BANNED
(Okuma Parcasi: GENETIK YAPISI DEGISTIiRILEN (GYD) MISIR

YASAKLANMALIDIR)

Genetically Modified Corps (GMC) Stimulus

Negative entity sub codes and Valid Cumulative
Frequency | Percent
codes Percent Percent

a.Long Sentence -Language g 296 206 296
b.Difficulty in clause-Language 6 22.2 22.2 51.9
c.Difficulty in statement-Language 5 18.5 18.5 70.4
d.Irrplevance with national 5 185 185 88.9
curriculum- Content

g.Irrelevance with topic-Content 3 11.1 11.1 100.0
Total 27 100.0 100.0

Above table shows the distribution of the 27 negative entities identified in the
stimulus of GMC science unit. The most frequent negative entity was found to be
sentence length which is followed by difficulty in clause. Difficulty in statement and
irrelevance with the national curricula placed by five teachers, and the least frequent
one was the irrelevance with the genetically modified corps topic. For the revision of the
stimulus, it was decided not to be able to include the negative entities of irrelevance with
the national curriculum and irrelevance with the topic. Therefore, revision of the stimuli
based on the language category. Before detailed examination of the revision process

applied, examples of the teachers’ writings will be given.

Most of the teaches referred to the long sentence length used in the stimuli;

Kurulan ciimleler parganin tamaminda ¢ok uzun. Ozellikle, ‘Dogay1 koruma yanlis1 olanlar, yeni
ilacin 6ldiirecegi zararli otlar kii¢iik hayvanlarin ve 6zellikle boceklerin beslenmesine yaradigindan,
bu yeni zararli ot ilactnin GYD musir ile birlikte kullanilmasmin g¢evre igin koti olacagini
sOylemektedirler’. climlesinin anlasilmasi birkag defa okunmasi gerekiyor...the sentences are so
long on the whole paragraph. Especially, the first sentence of the third paragraph needs to be read
several times to have a clear understanding. (T 4)



Ozellikle iiciincii paragrafin giris ciimlesi birka¢ parcaya béliinmeli...- In particular, the first
sentence of the third paragraph should be divided into several sentences. (T6)

Difficulty in clause was found to be another negative entity by the teachers. Some

of the teachers commented as in the below example;

'yveni ve giiclii bir zararli ot ilact' , 'yeni ilacin 6ldiirecegi zararl otlar kiiciik hayvanlarm ve
ozellikle...' gibi ifadeler gereksiz yere zor...-(teacher mentions about the Turkish version of the
clauses) clauses like powerful new herbicide, these weeds are feed for small animals, especially
insects, the use of the new herbicide...are difficult unnecessarily. (T2)

Misir birkilerini 6ldiiren yeni ve giiglii zararl ot ilaci gibi ciimleciklerin algilanmasi ¢ok zor temel
bilgi gdzden kagiyor..- it is so difficult to realize the sentences like powerful new herbicide that
kills conventional corn plants (Turkish version of the sentence) that the main point is missing. (T9)

Yeni giiglii zararli ot tamlamasi parcanin biitiiniinde anlamay1 zorlastiriyor...- powerful new

herbicide (Turkish version) makes the understanding difficult over the whole passage. (T1)

Teachers’ comments on the difficulty in statement and irrelevance with the
national curriculum reveal that half of the teachers classified these as factors make

students understanding difficult.

Ogrencilerin yazinin tamamindaki kurguyu paragrafin akist nedeniyle anlamasi zor...-it is
complicated for students to recognize the organization of the reading text because of the flow of the
text. (T7)

Pargadaki sdylem yetersiz, akistan olayin gidisatini takip etmek ¢ok zor, daha sade ve akici hale
getirilse giizel olur...- the expression in the reading isn’t enough and it is difficult to follow what is
going on.. It would be better to rewrite it to make more clear and fluent. (T10)

Ayrica bu gibi giincel konular yeni programda biraz agirlik kazanmis durumda,suanda 6grencilerin
gormedigi bir konu bu..- such temporary subjects are emphasized more in the new national
curriculum but at this time students have not been met with such a subject. (T5)

Yeni programda da ¢ok vurgulanmayan becerilere dayandigi i¢in &grenciler zorlanir heniiz tam
olarak da uygulanmiyor ayrica, belirli olarak bu konuya rastlamadim miifredatta..- Students can
have problem to understand because it is rarely related with the objectives of the curriculum.
Additionally, I didn’t experience this topic in curriculum. (T4)

The least frequent negative entity was the irrelevance with the topic that only three
teachers mentioned about the students’ familiarity with the genetically modified corps

topic that provides no sensible reason for the reading the stimuli.



Genetik yapilart degistirilmis tarim {irtinleri 6grencilerin ¢okca karsilastiklart bir konu degil.. .- the
genetically modified corps is not a customary topic for students. (T2)

Konu 6grencilere yabanci..- the topic is not typical for students. (T5)

Below table shows the eight types of negative entities found in the first item of the
GMC science unit. The most frequent negative entities were uncommon vocabulary and
long sentence which are belong to the category of language. Other entities were noticed
by less than five teachers. Four teachers mentioned alternatives to be worse, three found
the item to be irrelevant with the national curriculum. Unnecessary context, difficulty in
grammar and wrong information were commented by two of the teachers. However,
wrong concept entity criticized only by one teacher. There will be some examples from

the comments of the teachers below.

Genetically Modified Corps (GMC) 1% Item

. . Valid Cumulative

Negative Entity Frequency Percent Percent Percent
a.Long Sentence -Language 5 20.0 20.0 20.0
d.Irrplevance with national 3 12.0 12.0 320
curriculum- Content
e.Unnecessary context-Content 2 8.0 8.0 40.0
f.Worse Alternative-Structure 4 16.0 16.0 56.0
g Difficulty in grammar-Language 2 8.0 8.0 64.0
h.Uncommon vocabulary- 6 24.0 24.0 88.0
Language
i.Wrong information-Content 2 8.0 8.0 96.0
j.Wrong concept-Content 1 4.0 4.0 100.0
Total 25 100.0 100.0

It seems that more than half of the teachers referred to the uncommon words used

in the item.

Faktor kelimesi yerine etken yada benzeri bir kelime kullanilabilir...It can be used ’etken’ instead
of *factor’. (T2)

Kullanilan zararl ot ilaci tiirleri sadece ilac tiirleri denip paragrafin icinde aciklama
yapilsa daha iyi olurdu..- I would be better to write ‘ilag tiirleri’ instead of ‘kullanilan zararl ot
ilaci tiirleri’. (T4)

Faktor yerine daha ogrencilerin daha asina oldugu bir terim kullanilmali- another word that
students are most familiar must be usedinstead of ‘faktor’. (T6)



Some teachers found that item had worse alternative, wrong information, and

difficulty in grammar which effects what the question trying to ask.

Cevredeki bocek sayisina dair bir bilgi verilmiyor parcada sadece misirda bocek sayist deniliyor-
there is no information related with the number of insects on environment but in reading the
number of the insects on crops had been given . (T10)

Inceleme yerine arastirma faktor yerine bilesen 6grencilerin daha kolay anlayabilecegi ve daha cok
karsilastigt kelimeler ..-‘arastirma’ instead of ‘inceleme’ , ‘bilesen’ instead of ‘faktor’ are the words
that students face more. (T7)

Inceleme bir seyi yada isi ele alma, gdzden gecirme isidir oysa arastirma ise yontemli ¢aligma
yapmak demektir buradaki de arastirmadir..- ‘inceleme’ means the work of relooking while
‘aragtirma’ means making methodological research and here the true word is ‘aragtirma’. (T4)

As it is shown from the below table, second item of the GMC science unit appears

to have two negative entities of multiple true alternatives and incompetent item stem.

Genetically Modified Corps (GMC) 2™ Item

. - Valid Cumulative
Negative Entities Frequency Percent Percent Percent
k.multiple true alternatives- 3 615 61.5 61.5
Structure
l.incompetent item stem-Structure 5 38.5 38.5 100.0
Total 13 100.0 100.0

Teachers recognized, as illustrated in the following quotes, the only two negative

entities disturb the students’ understanding of item and answering in a true way.

Hangisi en iyi nedendir sorusu daha uygun, birden fazla cevabi var...- asking the question in the
form of ‘which is the best answer’ is more appropriate; there are more than one answers for this
question. (T2)

Sorunun gercek ve tam cevabi seceneklerde verilmemis...- there is no exact and complete answer
in the alternatives. (T6)

Nigin soru kokii soru igin pek uygun degil...- the question word of ‘why’ is not suitable for this
question. (T7)

C secenegin de nedenlerden biri..- C alternative is also the answer of the question. (T9)



Genetically Modified Corps (GMC) 3™ Item

) .. Valid Cumulative

Negative Entities Frequency Percent Percent Percent
d.Irrplevance with national 3 15.8 15.8 15.8
curriculum- Content
g.Difficulty in grammar-Language 6 31.6 31.6 474
h.Uncommon vocabulary- 3 15.8 15.8 632
Language
m.lack of visual element 2 10.5 10.5 73.7
n. vague expectancy 5 26.3 26.3 100.0
Total 19 100.0 100.0

The third item of the GMC science unit found to include 19 themes in the five
negative entity sub-categories. Difficulty in grammar was the most mentioned negative

entity embedded in the item. Teachers exemplified as in the below quotes,

Nasil bir katkida bulunmustur sorusu tam anlasilmiyor...- the question of how it contributes is not
clear enough. (T4)

Tarlanin bir yarisina yeni ve giiclii bir zararli ot ilaciyla ilaglanan GYD musir, tarlanin diger
yarisina da geleneksel zararli ot ilaciyla ilaglanan geleneksel musir ekilmistir ifadesinin dilbilgisi
kotii..- the grammar of the statement ‘Tarlanin bir yarisina yeni ve gii¢lii bir zararli ot ilaciyla
ilaclanan GYD musir, tarlanin diger yarisina da geleneksel zararli ot ilaciyla ilaglanan geleneksel
misir ekilmistir’ is of poor quality. (T7)

Teachers found ambiguity of expectation as another negative entity. Further, few of
the teachers mentioned about the uncommon vocabulary, irrelevance with the national

curriculum and lack of visual elements.

Sadece yazili ifadeden ziyade sorunun gorsel sekilde, ikiye boliinmiis bir tarla cizimi gibi sorunun
anlasilmasini kolaylastirir ..- It can be preferable to use a drawing of two parts devided area instead
of using only writing explanation to make question more understandable. (T8)

Ogrenciler ne tiir bir cevap beklendigini anlamaz..- Students will not realize the which answer
writer expected. (T3)



REVISED VERSION OF THE GMC SCIENCE UNIT

GENETIK YAPILARI DEGISTIRILEN TARIM URUNLERI
GENETIK YAPISI DEGISTIRILEN (GYD) MISIR YASAKLANMALIDIR

Dogay1 koruma gruplari, yeni ortaya ¢ikan genetik yapisi degistirilmis (GYD) misirin
yasaklanmasini istemektedirler.

GYD musir, geleneksel misir bitkilerini 6ldiiren yeni ve giiclii bir zararh ot ilacindan
etkilenmeyecek sekilde gelistirilmistir. Bu yeni zararl ot ilaci, misir tarlalarinda
kullanildiginda biiyiiyen zararl otlarin pek cogunu 6ldiirecektir.

Dogay1 koruma yanlisi olanlar, yeni ilacin 6ldiirecegi zararl otlar kii¢iik hayvanlarin ve
ozellikle boceklerin beslenmesine yaradigindan, bu yeni zararl ot ilacinin GYD musir ile
birlikte kullanilmasinin ¢evre i¢in kotii olacagini soylemektedirler. GYD misirin
kullanilmasini destekleyenler buna cevap olarak bilimsel bir arastirmanin, sonucun bu
sekilde olmayacagini gosterdigini soylemektedirler

Yukaridaki yazida sozii edilen bilimsel arastirmanin baz1 ayrintilar1 sunlardir:
[l Masir, iilkenin farkl: yerlerindeki 200 tarlaya ekilmistir.

] Her tarla once iki esit pargaya ayrilmistir. Tarlanin bir parcasinda yeni giiclii
zararli ot ilaci ile ilaglanmis olan genetik yapisi degistirilmis (GYD) misir
yetistirilmistir. Tarlanin diger parcasinda da geleneksel zararh ot ilac1 ile
ilaglanmig geleneksel misir yetistirilmistir.

"] Yeni zararli ot ilaci ile ilaglanan GYD musir i¢inde bulunan bdceklerin sayisi,
geleneksel zararh ot ilaci ile ilaglanmis olan geleneksel misir iginde bulunan
bdceklerin sayisi ile hemen hemen aynidir.



A. 1 ITEM

Yazida s6zii edilen bilimsel arastirmada, asagidaki etkenler, arastirmacilar tarafindan
degisiklige ugratilmis midir?

Her faktor icin "Evet" yada "Hayir" seceneklerinden sadece birini yuvarlak i¢ine aliniz.

Cevredeki bocek sayist Evet / Hayir
Kullanilan “zararli ot ilac1” tiirleri Evet / Hayir
B. 2" ITEM

Misir tilkenin degisik yerlerindeki 200 farlaya ekilmesinin en 6nemli nedeni
asagidakilerden hangisidir?

A Birgok ¢iftciye GDY misir1 deneme firsati vermek

B Ne kadar GYD musir yeftistirilebilecegini gérmek

C GYD musir ekimini olabildigince genis bir alana yaymak

D Misirin degisik yetisme kosullarda nasil biiyliyecegini gérmek

C. 3" 1ITEM

¢ b3

Tarlanin bir yarisina yeni “zararli ot ilact” ile ilaglanan GYD mustr, tarlanin diger
yarisina da geleneksel “zararli ot ilaci” ile ilaglanan geleneksel misir ekilmistir.

Her bir tarlanin esit iki par¢aya ayrilarak kullanilmasi, calisma sonuglarinin tarafsiz
olmasina nasil bir katkida bulunmustur?



3. ACID RAIN (ACID) SCIENCE UNIT

A. Stimuli: ACID RAIN
(Okuma Parcasi: ASIT YAGMURU)

Acid Rain (ACID) Stimulus

Negative Entities Frequency | Percent P\e/:cl::(rll ¢ Clg:;l::;ltve
d. Ir.relevance with national 7 206 206 206
curriculum- Content
e.Unnecessary context-Content 4 11.8 11.8 32.4
g.Difficulty in grammar-Language 2 5.9 5.9 38.2
h.Uncommon vocabulary- 5 14.7 14.7 579
Language
j-Wrong concept-Content 6 17.6 17.6 70.6
o.quality qf visual stimuli- 4 11.8 11.8 82 4
Presentation
p. Cultural irrelevance- Content 2 5.9 5.9 88.2
q.Irrelevance with topic-Content 2 5.9 5.9 94.1
z. inappropriate lay-out- ) 59 59 100.0
Presentation ) ) )
Total 28 100.0 100.0

Based on the teachers’ comments above, it seems that there were 28 negative
entities which are the members of nine different sub-categories and three different
categories. [rrelevance with the national curriculum was mentioned by the seven
teachers. The wrong concept was the second one written in the comments of the
teachers. Uncommon vocabulary was referred by five teachers and it was followed by
unnecessary context and quality of visual stimulus. The negative entities of difficulty in
grammar, cultural irrelevance, irrelevance with topic and inappropriate lay-out were

remarked by two teachers.

The following are the example sentences that teachers’ stated to be found in the
stimulus of ACID science unit. Due to the examples belonging to most of the sub-groups
were given in CLOTHES and GMC science units, only examples for the other sub-

groups will be given below.

Four of the teachers commented on the quality of visual elements that stimulus of

ACID science unit includes a picture of statuses damaged by acid rain.



Resimde verilen heykellerin goriintiisii cok uzaktan..-the picture of the status given in the stimulus
is taken from so far. (T12)

Fotograf net degil ve renkli olmasi daha etkili olabilir...-the photograph is not clear enough. (T15)

Another negative entity was cultural irrelevance that example teacher comment

had not been given before.

Heykel kavram olarak dgrencilere ¢ok yakin degil 6zellikle Tiirk kiiltiiriinde mermer heykel ve asit
yagmuru ¢ok ihtiva edilmiyor....- status as a concept is not a familiar term for the students |,
especially in Turkish culture marble status and acid rain is not included in so much. (T14)

Acid Rain (ACID) 1st Item

. - Valid Cumulative
Negative Entities Frequency Percent Percent Percent
g.Difficulty in grammar-Language 1 10.0 10.0 10.0
g.Irrelevance with topic-Content 1 10.0 10.0 20.0
r. questioning style —Presentation 8 80.0 80.0 100.0
Total 10 100.0 100.0

There were three sub-groups of negative entities found in the first item of the
ACID science unit. Eight of the teachers commented on the negative entity of
questioning style and irrelevance with topic and difficulty in grammar mention by one
teacher. One example from the writings of teachers related with the questioning style

was given below.

Soru asit yagmurlarina neden olan gazlarin kaynagi nelerdir seklinde sorulabilir...- the question can
be asked as what are the sources of gases that cause the acid rain. (T20)

The revision of the item based on the changing the item stem and questioning style

to make more a clear question.

Acid Rain (ACID) 2nd Item

. .. Valid Cumulative
Negative Entities Frequency | Percent Percent Percent
c. Difficulty in statement- 10 100.0 100.0 100.0
Language
Total 10 100.0 100.0




There was only one negative entity found in the second item of the acid rain
science unit that teachers commented on the difficulty in statement to be present. As one

of the teachers reviewed;

Sadece de sorunun iizerinde verilen sirke-mermer deneyinde daha etkili bir dil kullanilabilir..- only
I can say about the question, the statements in the short paragraph can be clearer. (T11)

The item revised to make the expression more clearly by changing the wording of

explanation and item stem.

Acid Rain (ACID) 3rd Item

Negative Entities Frequency | Percent P:;f;i t Cl;?g:;?e
g.Difficulty in grammar- 1 10.0 10.0 10.0
Language ) ' ]

n. vague expectancy 9 90.0 90.0 100.0
Total 10 100.0 100.0

There were two types of negative entities in the third item of the ACID science
unit. The vague expectancy was mentioned by nine of the teachers. Only one teacher
wrote difficulty in grammar to be found in the item. One teacher exemplified the vague

expectancy as in the below;

Soruda verilen bilgilerin digerleri ile iligkisi agik degil, fazlasi ile kapali bir soru 6grencinin soruyu
algilama sekline gore amagtan uzak cevaplar gelebilir...-the relation between the information given
in question and others is not clear, the question is highly flu that answers of the students can change
according to their own understandings. (T16)



REVISED VERSION OF THE ACID SCIENCE UNIT

A. Stimulus: ACID RAIN
(Okuma Parcasi: Asit Yagmuru)

ASIT YAGMURU

Asagida, Caryatids adi verilen ve Atina Kalesi’'nde 2500 y1l 6nce
vapilan heykellerin fotografi goriilmektedir. Heykeller, mermer ad1
verilen ve kiregtagindan (kalsiyum karbonattan) olusan bir 7as
tiiriinden yapilmistir.

Heykeller asit yagmurundan zarar gérmiis ve orijinal heykeller

10RN xrilinda lanvalarivla degictirileralr Alerannl miizecinin icine

B. 1 ITEM

Normal yagmur, havadan bir miktar karbon dioksit ile birleserek

zayi1f asit 6zelligi gosterir.

Asit yagmuru, kiikiirt oksitler ve azot oksitler gibi gazlar/a da

7+ 1 VI A | [ B e e e D b A L



C. 2" ITEM

Sirke ve asit yagmuru yaklasik ayni derecede asit 6zelligine sahiptir.

Asit yagmurunun mermer iizerindeki etkisi, mermer parcasini bir gece boyunca
sirke i¢inde bekletilerek gosterilebilir. Mermer pargas: sirke ic¢ine birakildiginda
gaz kabarciklar1 olugur. Kuru mermer pargasinin deneyden once ve sonraki kiitlesi
bulunabilir

Bir mermer parcasinin gece boyunca sirke i¢ine konmadan 6nceki kiitlesi 2,0
gramdir. Sonraki giin bu parca sirkeden ¢ikarilarak kurutulmustur. Kurutulmus olan
bu mermer parcasinin kiitlesi ne kadar olabilir?

A 2,0 gramdan daha az

B Tam olarak 2,0 gram

C 2,0 ile 2,4 gram arasinda
D 2,4 gramdan fazla

D. 3" ITEM

Bu deneyi yapan Ogrenciler farkli mermer pargalarini da bir gece boyunca saf
(damitilmis) su igerine biraktilar

Ogrencilerin, deneylerine bu islemi de katmalarinin nedeni nedir?



4. GREENHOUSE (GREEN) SCIENCE UNIT
A. Stimuli: THE GREENHOUSE EFFECT: FACT OR FICTION?

(Okuma Parcasi: SERA ETKiSi: GERCEK Mi YOKSA DUSSEL Mi?)

Green House (GREEN) Stimuli

. .\ Valid Cumulative

Negative Entities Frequency Percent Percent Percent
c.Difficulty in statement-Language 6 16.7 16.7 16.7
d. Ir.relevance with national 4 1.1 1.1 278
curriculum- Content
g.Difficulty in grammar-Language 4 11.1 11.1 38.9
i.Wrong information-Content 2 5.6 5.6 44.4
o.quality (?f visual stimuli- 4 1.1 1.1 556
Presentation
g.Irrelevance with topic-Content 7 19.4 19.4 75.0
t. arrangerpent unfamiliarity- 4 1.1 11.1 36.1
Presentation
Z. 1nappropr1ate lay-out- 5 13.9 13.9 100.0
Presentation
Total 36 100.0 100.0

In the stimulus of GREEN item group, there were found totally 36 negative entities
that classified in language, content and presentation categories. The most frequent
referred negative entities were irrelevance with topic, difficulty in statement and
inappropriate lay-out. The remaining four negative entities found by four teachers and
wrong information was the least referred entity. Examples of three teachers in the
irrelevance with topic, quality of visual stimuli and inappropriate lay-out will be given

below in sequence.

Ek olarak sera etkisi 6grencilerin kiiresel 1sinma konusu altinda az siire ile 6grendikleri bir konu...-
additionally, greenhouse effect is a subject that students learn little about it under the topic of
global warming. (T21)

Grafikler belirsiz ve bu 6grencilerin grafikleri okumasini zorlastirir...-the graphs are ambiguous
and this makes more difficult students to be able to read the graphs. (T25)

Konunun sunumu ve sayfa i¢indeki durusu degistirilmeli..- the presentation and position of the
written description of the subject must be changed. (T27)

The revision of the stimuli of GREEN item group included changes of the

statements, clases, omitting some clauses and word to make reading of passage more



fluent. The information of the ‘sun transmitting its energy because of its temperature’

was completely changed.

Green House (GREEN) 1st Item

. .. Valid Cumulative
Negative Entities Frequency | Percent Percent Percent
n.vague expectancy- Typicality 2 18,2 18,2 18,2
r. questioning style —Presentation 9 81,8 81,8 100,0
Total 11 100,0 100,0

The first item of the GREEN science unit included two types of the negative
entities which were vague expectancy and questioning style. One example from the

teachers’ writings for vague expectancy is as below;

Soruda istenen aslinda 6grencinin grafiklerden bir 6rnek vermesidir fakat bu durum yeterince agik
degil...- mainly, students are needed to give examples by using the graphs but this is not clear.
(T24)

Another example for the questioning style is presented below;

Bu tiir bir agik uglu soruda Ali'nin ulagtig1 sonucu soru ciimlesinden hemen 6nce vermek gerekir,
diger tiirlii 6grencinin pargada ali'nin sonucunu bulmasi i¢in parcaya tekrar donmesi gerekir ki bu
da zaman harcamasina neden olur ve soruyu cevapsiz birakabilir...- i a such open ended question,
it is necessary to give the results that Ali found just before the item stem, otherwise students will
have to turn the reading passage to remember the results Ali found. As a conclusion this situation
can cause time consuming and students can pass answer without answering. (T29)

Green House (GREEN) 2nd Item

. . Valid Cumulative
Negative Entities Frequency | Percent Percent Percent
e.Unnecessary context-Content 3 30.0 30.0 30.0
g.Difficulty in grammar-Language 7 70.0 70.0 100.0
Total 10 100.0 100.0

There were two types of negative entities found in the second item of the GREEN
item group which were unnecessary context and difficulty in grammar. One example

given for the was difficulty in grammar as below;

Daha diizgiin Tiirkce dilbilgisi kullanilabilir...- there can be better Turkish grammar usage. (T22)



Additionally, another example for the unnecessary context was like;

Bu sorunun cevaplanmasi i¢in sadece grafiklerin verilmesi yeterli..-Only graphs are enough to
answer these questions. (T27)

Green House (GREEN) 3rd Item

. .. Valid Cumulative

Negative Entities Frequency | Percent Percent Percent
c.Difficulty in statement-Language 2 12.5 12.5 12.5
d. Ir.relevance with national 9 56.3 563 63.8
curriculum- Content
e.Unnecessary context-Content 3 18.8 18.8 87.5
s. item-alternative inconsistency — ) 12.5 12.5 100.0
Content
Total 16 100.0 100.0

Teachers referred to four negative entities to be found in the third item of the GREEN
science unit. There will be an example of teachers’ comment about the irrelevance with

national curriculum;

Sera etkisinin nedenleri dgrenciler i¢in zor bir soru ¢ilinkii degisen programla beraber iizerinde
durulmaya ve tarisilmaya baglanildi- the question of reasons for the greenhouse effect is a difficult
question for students because the subject has been begun to discuss with the changing curriculum.
(T26)

REVISED VERSION OF THE GREEN SCIENCE UNIT
A. STIMULUS

SERA
Okuma parg¢alarint okuyunuz ve ilgili sorulart yanitlayiniz

SERA ETKIiSi: GERCEK Mi YOKSA DUSSEL Mi?

Canlilarin yasamak i¢in enerjiye ihtiyaglar: vardir.Diinya lizerinde yasamin
devamin saglayan enerji, Giines’ten gelir. Bu enerjinin ¢ok kiiciik bir oran1 Diinya’ya
ulagir.

Diinya’nin atmosferi, gezegenimizin iizerinde koruyucu bir ortii etkisi yaratir,
havasiz bir ortamda olabilecek sicaklik degisimlerini engeller.

Giines’ten gelen, 1sinlar halinde yayilan enerjinin ¢ogu Diinya’nin atmosferinden
gecer. Diinya bu enerjinin bir boliimiinii emer, bir boliimii de Diinya yiizeyinden



yansitilir. Yansitilan bu enerjinin bir boliimii atmosfer tarafindan emilir.

Bunun sonucunda Diinya ylizeyi iistiindeki ortalama sicaklik, atmosferin yoklugu
durumunda olabilecek sicakliktan daha yiiksektir. Diinya atmosferi bir sera ile
ayni etkiye sahiptir, bu yiizden sera etkisi terimi kullanilmaktadir.

Yirminci yiizyilda sera etkisinden daha ¢ok bahsedilmektedir Diinya atmosferinin ortalama

sicakliginin arttig1 bir gergektir. Atmosfere birakilan Karbon dioksit miktarindaki artisin,

yirminci ylizyildaki sicaklik artisinin temel kaynagi oldugu gazete ve dergilerde sikca
sOylenmektedir.

Ali adinda bir 6grenci, Diinya atmosferinin ortalama sicakligi ile Diinya iizerinden
atmosfere birakilan karbon dioksit miktarindaki artis arasinda bir iliski kurar.
O, bir kitaplikta asagidaki iki grafige rastlar.

Karbon dioksit yayilimi

(vilda bin milvon ton)
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B. 1"ITEM

Iki grafigi karsilastirarak Ali’nin ulastigi sonucu destekleyen kistmlara 6rnek veriniz.

C. 2" ITEM

Ceren adinda bir 6grenci, Ali’nin varmis oldugu sonuca katilmamaktadir.
Ceren, iki grafigi karsilastirir ve grafigin bazi béliimlerinin Ali’nin

sonucunu desteklemedigini sdyler.

Ceren, Ali’nin sonuca varmast i¢in heniiz erken oldugunu diisiinmektedir.
Ceren, soyle sdylemektedir: “Bu sonucu kabul etmeden 6nce, sera etkisine neden

olabilecek diger etkenlerin sabit oldugundan emin olmalisin.”

6. GRAND CANYON (GRAND) SCIENCE UNIT

A. Stimuli: GRAND CANYON



(Okuma Parc¢asi: GRAND CANYON (BUYUK KANYON)

Grand Canyon (GRAND) Stimulus

. .. Valid Cumulative

Negative Entities Frequency Percent Percent Percent
d. Iqelevance with national 5 192 192 192
curriculum- Content
e.Unnecessary context-Content 5 19.2 19.2 38.5
o.quality Qf visual stimuli- 7 6.9 6.9 65.4
Presentation
g.Irrelevance with topic-Content 9 34.6 34.6 100.0
Total 26 100.0 100.0

Based on the teachers’ comments above, it seems that there were 26 negative
entities which are the members of four different sub-categories. lrrelevance with topic
was the most frequent one that nine teachers commented on it. lrrelevance with the

national curriculum and unnecessary context was mentioned by the five teachers. There

will be presented one example about the quality of visual stimulus.

Verilen resimdeki katmanlar yeterince agik degil, sorular resmin netligi ile ilgili olmasa bile
ogrencilerin verilen paragrafi okumasi sirasinda zaman kaybetmesine yol agar..-the layers in the
given picture is not clear enough, even if the questions are not related with the clearness of the
picture it cause student to consume more time when reading. (T42)

Grand Canyon (GRAND) Ist Item

. .. Valid Cumulative
Negative Entities Frequency Percent Percent Percent

l.incompetent item stem- 6 462 46.2 46.2
Structure

n.vague expectancy- Typicality 1 7.7 7.7 53.8
q.Irrelevance with topic-Content 2 15.4 15.4 69.2

3. different measure form aimed 4 30.8 30.8 100.0
Total 13 100.0 100.0

There were four sub-groups of negative entities found in the first item of the
GRAND science unit. Six of the teachers commented on the negative entity of
incompetent item stem. Different measure from aimed in program was mentioned by
four teachers. Two teachers commented on the Irrelevance with topic and only one

teacher referred to the vague expectancy. One example from the writings of teachers

related with the different measure from aimed was given below.




Bu soruda ol¢iilmek istenen beceri ¢ok temel diizeyde ve Olciilmek istenen beceri fen ile ilgili
degil...- the objective aimed to be measured is at the basic level and it is not one of the science
program objectives. (T46)

Grand Canyon (GRAND) 2st Item

: . Valid Cumulative
Negative Entities Frequency | Percent Percent Percent

e.Unnecessary context-Content 4 16.0 16.0 16.0
g.Difficulty in grammar-Language 6 24.0 24.0 40.0

1. incompetent item stem-Structure 4 16.0 16.0 56.0
p.cultural irrelevance- Content 2 8.0 8.0 64.0
u.unfamiliar item stem- Typicality 4 16.0 16.0 80.0

x. different objective from 5 20.0 20.0 100.0
program- Content

Total 25 100.0 100.0

The second item of the GRAND item group seemed to include six types of
negative entities. Teachers remarked difficulty in grammar more frequently. Five
teachers referred to the different objective from program. Unnecessary context,
incompetent item stem and unfamiliar item stem were commented by four teachers. Two

of teachers mentioned to the cultural unfamiliarity.

As in the below example, the item stem seemed to be unfamiliar to the students:

Bu soru format1 6grenciye yabanci..- the format of the question is not well-known by the students.
(T50)

The third item of the GRAND science unit was found to embody two types of the
negative entities which were irrelevant cue and different objective from program. An

example from the teachers’ comments on irrelevant cue was presented below:

Grand Canyon (GRAND) 3nd Item

. .. Valid Cumulative
Negative Entities Frequency Percent Percent Percent
w.irrelevant cue-Structure 9 75.0 75.0 75.0
x. different objectives from 3 250 25.0 100.0
program- Content
Total 12 100.0 100.0




Sorunun segenekleri cevap olabilecek nitelikte yazilmamig ve bu Ogrenciyi dogru segenegi
isaretlemeye yonlendiriyor...-the alternatives of the question were not written as good alternatives
and this leads students to mark the right alternative. (T48)

In the fourth item of the GRAND science unit, teachers found 24 themes of
negative entities. Uncommon vocabulary was the most frequent one of them that
followed by questioning style. Another negative entity was the cultural unfamiliarity.
Irrelevance with national curriculum and difficulty in grammar were mentioned by four

two teachers. Only one teacher referred to the irrelevance with topic.

Grand Canyon (GRAND) 4rd Item

. . Valid Cumulative

Negative Entities Frequency | Percent Percent Percent
d. Iqelevance with national ) 3.3 2.3 2.3
curriculum- Content
g.Difficulty in grammar-Language 2 8.3 8.3 16.7
h.Uncommon vocabulary- 9 375 375 549
Language
p.cultural irrelevance- Content 3 12.5 12.5 66.7
q.Irrelevance with topic-Content 1 4.2 4.2 70.8
r. questioning style —Presentation 7 29.2 29.2 100.0
Total 24 100.0 100.0

One of the teachers’ comments revealed that the item found to be difficult for

students due to the questioning style:

Ayrica B segenegide dogru cevaplardan biri olmaya aday bunun asil sebebi sorunun verilen durum
en iyi hangi secenek ile agiklanabilir diye sorulmamasi...-...Additionally, B is one of the possible
true alternatives. Asking question in the form of ‘best reason’ is the main reason for this. (T42)



7. PHYSICAL EXERCISE (PHYSICAL) SCIENCE UNIT
A. Stimuli: PHYSICAL EXERCISE

(Okuma Parcasi: BEDEN EGiTiMi HAREKETLERI)

Physical Exercise (PHYSICAL) Stimuli

. .. Valid Cumulative
Negative Entities Frequency Percent Percent Percent
o.quality qf visual stimuli- 10 71 4 71 4 71 4
Presentation
p. cultural irrelevance- Content 4 28.6 28.6 100.0
Total 14 100.0 100.0

For PHYSICAL science unit stimuli, teachers mentioned only two types of
negative entities that they were quality of visual stimuli and cultural unfamiliarity.
Quality of stimuli was written ten times and cultural unfamiliarity was mentioned four
times by the teachers. One of the examples for quality of stimuli as below,

Kullanilan resmin ve ciimlenin niteligi soruya anlam kazandiracak yada temel teskil edecek sekilde

degil....-the quality of picture and sentence is not enough to constitute meaning or a base for the
question. (T52)

The following is an example for the cultural unfamiliarity that one of the teachers

stated,

Resim ve baglik bizim 6grendigimiz yada yasadigimiz ve yaptigimiz seklinle benzer degil...- the
picture and sentence are not familiar to the one that we learn, live and do like. (T57)

Based on the comments of the teacher it is decided to omit the picture from stimuli

and change the sentence as more frequent one used in Turkish.

For the first item of the PHYSICAL science unit, teachers mostly stated that the
item included incompetent alternatives. The unnecessary context was the second
negative entity mentioned by teachers and irrelevance with national curriculum took

third place. The difficulty in grammar was stated only one of the teachers.



Physical Exercise (PHYSICAL) 1st Item

) .. Valid Cumulative

Negative Entities Frequency Percent Percent Percent
d. Iqelevance with national 3 13.8 18.8 18.8
curriculum- Content
e.Unnecessary context-Content 4 25.0 25.0 43.8
g.Difficulty in grammar-Language 1 6.3 6.3 50.0
v. Incompetent alternatives- 8 50.0 50.0 100.0
Structure
Total 16 100.0 100.0

One of the teachers made comment on the incompetent alternatives as below,

Ikinci ve ti¢lincii kutulardakiler birbirini tamamliyor fazla kilolardan kurtulmak igin beslenme
diizenine de ge¢cmek gerek bu ifadeler tam degil degismeli....- the second and third items complete
each other, that is to mean, to be prevented form extra weights it is also necessary to have a regular

diet, so these statements is required to be rearranged. (T59)

The revision on the item was made by changing the verb of the second statement to

provide a clear understanding for sentence.

Physical Exercise (PHYSICAL) 2st Item

Negative Entities Frequency | Percent P\;f;i ¢ Cl;,n;ggflltve
e.Unnecessary context-Content 5 35.7 35.7 35.7
y. extreme simple item-Typicality 9 64.3 64.3 100.0
Total 14 100.0 100.0

The third item of the science-unit was commented to include two types of negative
entity which are unnecessary context and extremely simple item. Nine of the teachers

stated that the item was so simple for Turkish students. One of the teachers explained

this as,

Miifredatta vurgulanan bir konu oldugundan 6grenciler i¢in hayli basit bir soru....- it is a very

simple question for my students that it is mostly emphasized in the curriculum. (T53)

Another negative entity was unnecessary context that five teachers stated the

repeating the question stem to be unnecessary in the item.




Birinci sorudakine benzer olarak soruyu ikinci kez tekrar yazmak gereksiz.... -again like in the first
question, it is not necessary to rewrite the question stem for the second time. (T51)

For the revision of the item it is decided to delete the question sentence in the box

and to keep the question sentence outside of the question statements.

Physical Exercise (PHYSICAL) 3rd Item

. . Valid Cumulative
Negative Entities Frequency | Percent Percent Percent
r. questioning style —Presentation 10 100.0 100.0 100.0
Total 10 100.0 100.0

The third item of the science unit only mentioned to cover one type of negative entity

which is questioning style. One of the teachers comments like,

Bu soruyu 6grencinin agiklamasi ile birlikte sorsak daha iyi olur...- it would be better to ask the
question by adding a statement which asks students to explain the reason. (T60)

The revision of the item based on the refinement of the item stem statement.

REVISED VERSION OF THE PHYSICAL SCIENCE UNIT
A. STIMULI

DUZENLI SPOR YAPMAK




B. 1 ITEM

Diizenli spor yapmanin yararlart nelerdir? Her ifade i¢in “evet” yada hayir”

seceneklerinden sadece birini yuvarlak icine aliniz.

Diizenli spor yapmak, kalp ve dolagim

hastaliklarindan korunmaya yardimci olur. Evet / Hayir

Diizenli spor yapmak, saglikl1 bir beslenmeye

yonlendirir/yol agar. Evet / Hayir

C. 2" ITEM

Kaslar ¢alistirildigi zaman asagidaki olaylar gerceklesir mi?

Her ifade icin “evet” yada hayir” seceneklerinden sadece birini yuvarlak igine

aliniz

Kaslara gelen kan akiginin artmasi Evet / Hayir

D. 3" ITEM

Dinlenmedeki durumumuzla karsilastirildiginda, spor yaparken daha sik

nefes alip vermemizin nedeni nedir? Kisaca a¢iklayiniz.



8. MARY MONTAGU (MARY) SCIENCE UNIT

A. Stimuli: THE HISTORY OF VACINATION
(Okuma Parcas1: ASININ TARIHCESI)

Mary Montagu(MARY) Stimulus

. .. Valid Cumulative

Negative Entities Frequency Percent Percent Percent
c.Difficulty in statement-Language 6 28.6 28.6 28.6
d. Iqelevance with national 2 95 95 381
curriculum- Content
e.Unnecessary context-Content 8 38.1 38.1 76.2
i.Wrong information-Content 5 23.8 23.8 100.0
Total 21 100.0 100.0

Difficulty in statement, irrelevance with national curriculum, unnecessary context
and wrong information were four negative entity subcategories that mentioned for the
stimulus of MARY item group. Most of the teachers commented that the context of the

stem was not necessary. As one of the teachers wrote,

Ama sorulara bakildiginda aslinda parcaya ihtiyag¢ olmadigi da sdylenebilir....- but when questions
are examined, in fact it can be said that there is no need for stimulus article to answer the questions.
(T61)

However, for the revision of the item group stimulus experts decided that it was
necessary to keep the article in the item group. The reason for this explained to be the
providing equal assessment environment, especially in terms of time usage, for both

comparison groups.

Another example of teacher comment on the wrong information that is like,

Asimin tarihgesinde ondan bir tedavi sekli olarak bahsetmek yanlis...-it is a fault to mention the
vaccination as a curing method in the history of it. (T69)

Six teachers stated that stimulus included difficult statements. For example,

Son paragrafta anlam diisiikliigii var, ifadelerde ayni: zaman kaliplarinin kullanilmasi daha giizel
olurdu....-there is a missing meaning in the last paragraph, it would be better to use same time
fractions on the whole writing. (T64)



The changes on the item stimulus were based on the difficulty in statements and

wrong information negative entities.

Mary Montagu (MARY) 1st Item

. .. Valid Cumulative
Negative Entities Frequency Percent Percent Percent
k. multiple true answers- Structure 3 20.0 20.0 20.0
s. item-alternative inconsistency — 6 40.0 40.0 60.0
Content
w.irrelevant cue-Structure 6 40.0 40.0 100.0
Total 15 100.0 100.0

In the first item of the MARY item group, teachers realized three types of negative
entity sub-categories which were multiple true answers, item-alternative inconsistency

and irrelevant cue.

One of the teachers commented on the multiple true answers as below,

Ogrenciler soruyu kendi bildiklerine gore cevaplayacaksa bir sikki, parcadan ¢ikarim yapacaklarsa
diger bir sikki da isaretleyeblirler....- if students answer the question according to their knowledge
they can sign alternative, otherwise if they answer b using their own knowledge they will chose
another. (T65)

For the irrelevant cue one teacher stated as in the quote below,

Viriis sadece B seceneginde verildiginden ve okuma pargasinda da sadece virus denildiginden
Ogrenci i¢in gereksiz ipucu olmus...-virus is given only in alternative B that only the term virus is
mentioned in the paragraph so it given an unnecessary cur for students. (T69)

In the revision part, the word ‘virus’ was omitted from the alternative B in order to

eliminate negative entities of irrelevant cue and item-alternative inconsistency.

Mary Montagu (MARY) 2nd Item

. - Valid Cumulative
Negative Entities Frequency | Percent Percent Percent
f.Worse Alternative-Structure 6 40.0 40.0 40.0
1.Wrong information-Content 3 20.0 20.0 60.0
2' ;Zg;?ltematwe mconsistency — 6 40.0 40.0 100.0
Total 15 100.0 100.0




Worse alternative, wrong information and item-alternative inconsistency were
three negative entity sub-categories that were stated by teachers. One example from

comments of worse alternative sub-category will be given.

Dogru cevap olan C segeneginde kullanilan climle ¢ok karisik....- the sentence in the alternative C
which is the true alternative is so complicated. (T61)

The word bacteria changed with the virus also the statement in the alternative B

changed item-alternative inconsistency.

Mary Montagu (MARY) 3rd Item

. o Valid Cumulative
Negative Entities Frequency | Percent Percent Percent
r. questioning style —Presentation 8 66.7 66.7 66.7
s. item-alternative inconsistency — 4 333 333 100.0
Content
Total 12 100.0 100.0

Questioning style and item-alternative inconsistency were two negative entity sub-
categories that they mentioned by teachers. The example of the questioning style is like

below,

Bu onerinin sebebini agiklayiniz seklinde sorulsa daha agik olurmus....-it would be clearer if the
question was asked as explain the reason of this suggestion. (T64)

The revision of the third item based on the questioning style of the item as writing

the reason of this suggestion.



REVISED VERSION OF THE PHYSICAL SCIENCE UNIT
A. STIMULUS

Asagidaki gazete yazisini okuyunuz. Sorular1 yanitlayiiz

ASININ TARIHCESI

Mary Montagu giizel bir kadindi. 1715 yilinda ¢igek hastaligina
yakalandi. Hastalig1 gegirdi; fakat izleri kaldi. 1717 yilinda
Tirkiye'deyken, bu iilkede yaygin olarak kullanilan ve adina
asilama denen bir yontem gordi. Bu yontemle saglikli gencin derisi
cizilerek ona zayiflatilmis ¢igek viriisii veriliyordu. Kisi kisa bir
siire i¢in hasta oluyor, ancak hastalig1 genellikle ¢ok hafif bir

sekilde geciriyordu.

Mary, bu asilama yonteminin giivenli olduguna inandi ve kendi

oglu ile kizinin da bu sekilde agilanmasina izin verdi.

B. 1 ITEM

Insanlar hangi cesit hastaliklara kars1 asilanabilir?

A. Hemofili gibi kalitsal hastaliklar

B. Cocuk felci gibi viriislerin neden oldugu hastaliklar

C. Seker hastalig1 gibi viicudun islevsel bozukluklarindan

kaynaklanan hastaliklar



C. 2“ITEM

Hayvanlar yada insanlar viriis/erin neden oldugu bulasici bir hastaliga
yakalanir ve iyilesirse, hastaliga neden olan viriis/er genellikle onlarda tekrar

hastalik olusturamaz.

Bunun nedeni asagidakilerden hangisidir?

A Viicudun, ayni ¢esitten bir hastaliga neden olabilecek biitiin bakterileri

6ldiirmiis olmast

B Viicudun, bu tiir viriisleri viicutta cogalmadan éldiirebilen antikor

SR A BUSR

D. 3" ITEM
Gribe kars1 6zellikle kii¢iik ¢ocuklar ve yasl insanlarin agilanmalari

Onerilmektedir.

Bunun nedenini yaziniz.



8. SUNSCREEN (SUN) SCIENCE UNIT

A. Stimuli: SUNSCREEN
(Okuma Par¢asi: GUNESTEN KORUYUCULAR)

Sun Screens(SUN) Stimulus

Negative Entities Frequency | Percent P\e/fclé(rll t Cl;,nelfcljrtlltve
b.Difficulty in clause-Language 2 7.1 7.1 7.1
c.Difficulty in statement-Language 4 14.3 14.3 21.4
g.Difficulty in grammar-Language 9 32.1 32.1 53.6
h.Uncommon vocabulary- 5 17.9 17.9 71.4
Language
g.Irrelevance with topic-Content 3 10.7 10.7 82.1
u.unfamiliar item stem- Typicality 5 17.9 17.9 100.0
Total 28 100.0 100.0

Teachers identified six types of negative entities in the stimulus of Sun item group.
The difficulty in grammar was the most frequently mentioned sub-categories that it was

followed by unfamiliar item stem and uncommon vocabulary.

The following is an example for the difficulty in grammar,

Tiirkgesi tekrar gozden gecirilmeli- the language (Turkish) in the writing needs to be revised. (T76)

Another example for uncommon vocabulary,

Ultraviole demek yerine mordtesi 151k desek daha giizel olur, ayrica glinesten koruma iiriinii yerine
giines kremi daha yaygin bir kullanim olur ve okumay1 kolaylastirir...-it would be better to say
‘mordtesi’ instead of ‘ultraviole’,and also using ‘giines kremi’ instead of ‘giinesten koruma iiriinii’
is a more common usage and would make reading easier. (T78)

The revision on the stimulus of SUN item group depended on the making changes

on the lay-out of the writing and language category.



Sun Screens(SUN) 1% Item

. . Valid Cumulative

Negative Entities Frequency | Percent Percent Percent
d. Iqelevance with national 4 16.7 16.7 16.7
curriculum- Content
g.Difficulty in grammar-Language 5 20.8 20.8 37.5
l.incompetent item stem-Structure 6 25.0 25.0 62.5
s. item-alternative inconsistency — 5 20.8 208 83.3
Content
v. Yetersiz Alternatives- Structure 1 4.2 4.2 87.5
x. different objective from 3 125 125 100.0
program- Content
Total 24 100.0 100.0

In the first item of the item group, teachers provided comments on the negative
entities of irrelevance with national curriculum, difficulty in grammar, incompetent item

stem, item-alternative inconsistency, incompetent alternatives and different objective

from program.

One teacher commented on the incompetent item stem that,

Soru ile cevaplar tam birbirlerini karsilamiyor, okuma pargasinda hi¢ etken den bahsedilmemisken
ve okuma parcasinin anlagilmasi bu kadar zorken sorunun daha iyi yazilmasi gerekir...- the item
stem and alternatives do not complete each other that the question is needed to be written better
because in the reading paragraph (stimulus) the word ‘etken’ is not mentioned and the reading

paragraph(stimulus) is so difficult to understand. (T80)

The revision of the first item made by eliminating the word ‘etken’ from the

alternatives and using ‘gilines kremi’ instead of ‘giinesten koruyucular’.

The second item of the group was commented to include six types of negative

entity which were connection with other item, worse alternative, uncommon vocabulary,

wrong concept, incompetent item stem and irrelevant cue.




Sun Screens(SUN) 2™ Item

. .. Valid Cumulative

Negative Entities Frequency Percent Percent Percent
1. connection with other item- 4 18.2 18.2 18.2
Structure
f. Worse alternative- Structure 4 18.2 18.2 36.4
h.Uncommon vocabulary- 4 18.2 18.2 545
Language
j.-Wrong Concept- Content 4 18.2 18.2 72.7
Lincompetent item stem-Structure 3 13.6 13.6 86.4
w.irrelevant cue-Structure 3 13.6 13.6 100.0
Total 22 100.0 100.0

An example form the teachers’ statements on the incompetent item stem as below,

Verilen ¢alisma ile birkag¢ soruya cevap bulunabilir o yiizden en iyi cevap A segenegidir, o sekilde
sorulmali...- it is possible to answer some of the question by depending on study in the reading
passage, because of that the alternative A is the best question to be answered that it should be

asked like this. (T77)

The revision of the item placed on the language and structure sub-categories of

negative entities that uncommon word of ‘ultraviole’ changed, layout of the passage are

redesigned and grammar of the alternatives was changed.

Sun Screens(SUN) 3™ Item

. . Valid Cumulative

Negative Entities Frequency | Percent Percent Percent
r. questioning style —Presentation 6 60.0 60.0 60.0
s. item-alternative inconsistency — 3 30.0 30.0 90.0
Content
x. different objective from 1 10.0 10.0 100.0
program- Content
Total 19 100.0 100.0

Teachers stated five different negative entity sub-categories on the third item of the

group. One example from teacher comments related with questioning style as below,

Tabakanin {izerine bilyiik bir kitap ile bastirilmasinin temel nedeni nedir gibi sorulsa daha net
olacak gibi...- it seems to be better to ask the question as what is the main reason to press down on

the plastic layers by a big book. (T76)

The revision on the item was made by reorganizing the item stem and alternatives

in that direction and also revising the B alternative.




Sun Screens (SUN) Stimulus

. .. Valid Cumulative
Negative Entities Frequency | Percent Percent Percent

f.Worse Alternative-Structure 6 28.6 28.6 28.6
1.Wrong information-Content 3 14.3 14.3 42.9
o.quality of visual stimuli- 7 333 333 762
Presentation

r. questioning style —Presentation 5 23.8 23.8 100.0
Total 21 100.0 100.0

The last item of the sun item group was commented to involve worse alternative,
wrong information, quality of visual stimuli and questioning style sub-categories. One

teacher stated that questioning style was not appropriate for students,

Bu gibi durumlarda soruyu agik ve net yazmak onemlidir, burada soru kokiiniin yapilan deney
sonucunda giines 15181 altinda yeterince kalmis olmasi durumda soruldugu belirtilmelidir....-in
situations like that, it is really important to write a clear question that in the item stem it needs to be
notified that the answer will be based on the results of the experiment while the paper stayed
enough under the sunlight. (T72)

The revision of the item carried out via enlarging the visual stimulus and revising

the item stem.



REVISED VERSION OF THE SUN SCIENCE UNIT
A. STIMULI

Jale ve Osman,cildi glinesten koruyan giines kremlerinden hangisinin en iy1

korumay1 sagladigin1 merak ettiler. Bu arastirma icin su bilgileri edindiler;

Glines kremleri i¢in, her iirliniin giines 15181indaki moroétesi 1ginlarini ne
derecede emdigini gosteren bir Giinesten Koruma Faktorii (GKF) tanimlanmustir.
GKF’si yiiksek olan bir glinesten koruyucu, GKF’si diisiik olan bir giinesten

koruyucuya gore cildi daha uzun siire korur.
Jale, baz1 gilines kremlerini birbiriyle karsilastirmak icin bir yol diistindii.
Osman ile birlikte agagidaki malzemeleri topladilar:
] glines 15181n1 emmeyen (geciren) iki temiz plastik tabaka;
"] bir adet 1518a duyarl kagit;
'] S1, S2, S3 ve S4 adini1 verdikleri dort farkli giines kremi.
] mineral yag (M) ve ¢inko oksit (ZnO) igeren birer krem

Jale ve Osman, mineral yag1 giines 1sinlarinin ¢ok biiyiik bir kismini gegirdigi

i¢in, ¢inko oksidi de giines 1sinlarinin tamamina yakinini ge¢irmedigi i¢in segtiler.

Osman, birinci plastik tabaka iizerinde yuvarlak icine alinmis yerlere
maddelerin herbiri sadece bir yuvarlakta olacak sekilde birer damla
koydu.Bunlarin iizerini ikinci plastik tabaka ile kapatti. Sonra tabakalarin

iizerine biiyiik bir kitap yerlestirerek iistten iyice bastirdi.




B. 1 ITEM

Asagidaki ifadelerden hangisi, glines kremlerinin etkililigini
karsilastirma amaciyla yapilan bir calismada mineral yag ve ¢inko oksidin

roliiniin bilimsel tanimidir?

A Mineral yag ve ¢inko oksidin ikisi de etkisi arastirilan birer

maddedir.

B Mineral yag test edilen, ¢inko oksit ise karsilastirma i¢in

kullanilan bir maddedir.

C. 2" ITEM
Jale ve Osman'in yanitlamaya calisti1 soru asagidakilerden hangisinde

en 1yi ifade edilmistir?

A Giines kremlerinden her birinin koruma giicii digerlerine kiyasla

nasildir?

B Giines kremleri cildi morotesi 1sinlarindan nasil korur?

C Mineral vagdan daha az koruvan bir giines kremi var midir?



E. 3" ITEM

Ikinci plastik tabakanin iizerine biiyiik bi kitap ile bastirilmasinin temel

nedeni nedir?
A Damlalarin kurumasini 6nlemek
B Damlalar1 tabakaya yaymak

F. 4 ITEM

Asagidaki sekillerden hangisi yapilan arastirma sonucunda
1s18a duyarh kagit iizerinde elde edilebilecek sonucu

gostermektedir? Neden bunu segtiginizi agiklayiniz.

A C
O O O @ O ©
M S1 S2 M S1 S2
® o o @ O O
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APPENDIX G: STUDENT OPINION SURVEY

OGRENCIi GORUS OLCEGI

Ad / Soyad: Yas:
Okul (devlet/ozel): Simif:
Cinsiyet:

ACIKLAMA;

Sevgili 6grenciler,

Asagida size verilen her bir okuma parcasini dikkatle okuyunuz. Her bir okuma
pargasini, sayfa diizenlemesi, Tiirk¢e kullanim1 ve giinliik hayatta veya okulda bu tip bir
konuyla karsilasma sikliginiz bakimindan degerlendiriniz. Derecelendirmenizi 1 ile 5
arasindaki bir say1y1 isaretleyerek gosteriniz.

g = 3 (o
< | .5 5 0 <
Z |2 3 ~ |5 E

=) —
<Z aa] mmﬁ

Okulda bu konuyu isliyoruz.

Giinliik hayatta(ev,tv, internet) buna benzer
konularla karsilagiyorum.

Okuma parcasinda kullanilan dile aligkinim.
Okuma pargasinin sayfa diizenine (sekil,yaz1
karakterleri vb.) aligkinim.




APPENDIX H: NEGATIVE ENTITIES AND MAIN CATEGORIES

LANGUAGE

long sentence
difficulty in clause
difficulty in statement
difficulty in grammar
uncommon vocabulary

The main category comments on the negative
entities related with sentence length, grammatical
difficulty in statements, clauses and grammar
together with vocabulary that it includes
uncommon words for Turkish students.

CONTENT
irrelevance with national
curriculum

irrelevance with topic
unnecessary context

wrong concept

cultural irrelevance
item-alternative inconsistency
different objective form program
wrong information

The main category includes negative entities related
with the topic and national curricula present in
Turkish education system together with properties
of what is said in the stimuli or item.

STRUCTURE

worse alternative

multiple true alternatives
incompetent item stem
incompetent alternatives
irrelevant cue

connection with other item
different objective from aimed
questioning style

The main category refers to the negative entities
related with the item stem and alternative
properrties that it includes subcategories presented
left side.

TYPICALITY
vague expectancy
extreme simple item
unfamiliar item stem
expectancy error

The main category includes negative entities with
the references clearity of purpose of the stimuli or
items together with consistency of writing aims.

PRESENTATION

lack of visual element
quality of visual element
Inappropriate lay-out
arrangement unfamiliarity

The main category composed of negative entities
related with the overall structure of the stimuli or
items that the way things are presented.




APPENDIX I: MARKING GUIDE FOR TURKISH VERSION OF
RELEASED PISA 2006 SCIENCE UNITS

The second phase of the study included implementation of two tests (PISA-OT and
PISA-RT) that answers of the students for these tests required to be scored. For the
marking process the Turkish version of answer key used that it is check with the English

version of the answer key prepared by PISA.

SERA PUANLAMA 3.1

Tam Puan

Kod 11: Hem (ortalama) sicaklik hem de karbon dioksit yayilimindaki artislara deginir.
Gaz yayilimlar arttikca sicaklik artti.
Her iki grafik de artiyor.
Ciinkii 1910 yilinda her iki grafik de artmaya basladi.
CO; yayilimi oldukga sicaklik artiyor.
Grafiklerdeki bilgi ¢izgileri birlikte artiyor.
Her sey artiyor.
Daha fazla CO, yayilimi, daha yiiksek sicaklik demektir.

Kod 12: Sicaklik ve karbon dioksit yayilimi arasindaki pozitif bir iligkiye (genel

anlamda) deginir.
[Not: Bu kod, 6grencilerin ‘pozitifiligki’, ‘benzer sekil’ ya da ‘dogru
orantilidir’ gibi terminolojiyi kullanimlarini yakalamayr amaglamaktadur;
buna ragmen asagidaki ornek yanit tamamen dogru degildir, burada puan
verilebilecek yeterli anlayis diizeyini gostermektedir.

Toplam CO; miktar1 ve Diinya’nin ortalama sicakligi dogru orantilidir.

Onlarin benzer bir sekli var, bu da bir iliskiyi gdstermektedir.

Sifir Puan

Kod 01: Ya (ortalama) sicaklik ya da karbon dioksit yayilimindaki artisa deginir.
Sicaklik yukart firlamigtir.
CO; artiyor.
O, sicakliklardaki ¢arpici degisikligi gostermektedir.

Kod 02: Iliskinin dogas1 hakkinda net bir goriis bildirmeden sicaklik ve karbon dioksit
yayilimina deginir.
Karbon dioksit yayiliminin (1. grafik) Diinya’nin artan sicakligi (2. grafik)
tizerinde bir etkisi vardir.
Karbon dioksit Diinya’nin sicakligindaki artisin esas nedenidir.



YA DA

Diger yanitlar.

Karbon dioksit yayilimi, Diinya’nin ortalama sicakligindan ¢cok daha fazla
artiyor. [Not: Bu yanit dogru degildir ¢iinkii, CO; yayilimi ve sicakliktaki artig
diizeyi yanit olarak goriiniiyor, [her ikisinin de artmakta oldugu belirtilmiyor.]

COy’in yillar gectikge artisi, Diinya’nin atmosferindeki sicaklik artigindan
dolayidir.
Grafigin dogrultusu yukariya dogrudur.
Bir artig vardir.
Kod 99: Bos.

SERA PUANLAMA 3.2

Tam Puan

Kod 2: Grafiklerin her ikisinin birlikte azalmadig1 ya da birlikte artmadigi

belirli bir boliimiine deginir ve buna uygun gelen aciklamay1 verir.

1900—-1910 yillarinda (yaklasik olarak), CO; artiyordu, buna karsilik sicaklik
asagiya iniyordu.

1980-1983 yillarinda karbon dioksit asag1 indi ve sicaklik artt1.

1800 ‘lerde sicaklik hemen hemen ayni1 kaldi ama birinci grafik tirmanmaya
devam etti.

1950 ve 1980 arasinda sicaklik artmadi ama CO, artt1.

1940°dan 1975’¢e kadar sicaklik yaklasik ayni kalir ama karbon dioksit yayilimi
keskin bir ylikselme gosterir.

1860°dan 1900’e kadar karbon dioksit ¢cok az artan bir egridir, buna karsilik
sicaklik egrisi ¢ok fazla dalgalanmalar gosterir.

1940°ta sicaklik 1920°den oldukca fazladir ve onlarin benzer karbon dioksit
yayilimi vardir.

Kismi Puan

Kod 1:  Dogru bir zaman aralifindan bahseder, ama hi¢ aciklama vermez.
1930-1933.
1910 civarinda.

Belirli bir yildan bahseder (bir zaman aralig1 degildir), kabul edilebilir bir agiklama
verir.

[Not: Eger agiklama grafiklerden birindeki bir diizensizlik iizerinde odaklanirsa
Kod 14 kullanilmalidir.]

1980°de yayilim seviyesi diisiiktlir ama, sicaklik artmaya devam etmistir.
1910 y1ilinda karbon dioksit artt1 ve sicaklik diistii.

YA DA



Ali’nin sonucunu desteklemeyen bir 6rnek verir ama, zaman araligindan
bahsederken bir hata yapar.
1950 ve 1960 arasinda sicaklik azaldi ve karbon dioksit yayilimi artti.

Belirli bir zaman araligindan bahsetmeden, iki egri arasindaki farkliliklara deginir.
Gaz yayilimi azalsa da, bazi yerlerde sicaklik artar.
[1k basta daha az yayilim vardi ama yine de sicaklik yiiksektir.
Onlar ayn1 oranda artmazlar.
1. grafikte siirekli bir arti varken, 2. grafikte artis yoktur, o sabit kalir. /Not: O, ‘tamamen’
sabit kalir.]
Ciinkii baslangigta karbon dioksit ¢cok diisiikken sicaklik hala yiiksekti.

Grafiklerden birindeki bir diizensizlige deginir.
Sicaklik diistiigiinde yaklasik olarak 1910 yiliyd: ve belirli bir zaman araliginda
bu sekilde devam etti.
Ikinci grafikte 1910 yilinda Diinya atmosferinin sicakliginda bir diisiis vardur.

Grafiklerdeki farki belirtir, ama agiklama zayiftir.
1940’larda sicaklik ¢ok yiiksekti, ama karbon dioksit ¢ok diisiiktii. /Not:
Aciklama ¢ok zayiftir, ama belirtilen farkhilik agiktir.]

Sifir Puan

Kod 0:  iki grafige 6zel olarak deginmeden bir egrideki diizensizlige deginir.
O, biraz yukari ¢ikar ve iner.
0, 1930’da asagiya inmistir.

Hig bir agiklama olmaksizin zayifca tanimlanan bir zaman araliina ya da yila
deginir.
Orta boliim.
1910.

Diger yanitlar.
1940’da ortalama sicaklik artti, ama karbon dioksit yayilimi artmadh.
1910 civarinda sicaklik arttt ama, gaz yayilimi artmadi.

Kod 9: Bos.

SERA PUANLAMA 3.3
Tam Puan

Kod 11: Glines’ten gelen enerjiye / radyasyona deginen bir etken verir.
Giines’in 1s1itmas1 ve belki Diinya’nin konumunu degistirmesi
Diinya’dan geri yansiyan enerji

Kod 12: Dogal bir bilesen ya da potansiyel bir kirletici etkenden s6z eder.
Havadaki su buhari
Bulutlar.



Volkanik piiskiirme gibi seyler.

Atmosfer kirliligi (gaz, yakit).

Egzoz gazi miktar

CFC’ler (Kloroflorokarbonlar).

Arabalarin sayisi.

Ozon (havanin bir bileseni olarak). /Not: tiikenmeye yapilan atiflar i¢in Kod
03’1 kullaniniz.]

Sifir Puan

Kod 01: Karbon dioksit konsantrasyonunu etkileyen bir nedene deginir.
Yagmur ormanlarinin temizlemesi
CO, yayilim miktar1.
Fosil yakitlar.

Kod 02: Ozel olmayan bir etkene deginir.
Giibreler.
Spreyler.
Son zamanlarda hava durumunun nasil oldugu
Kod 03: Diger dogru olmayan etkenler ya da diger yanitlar.
Oksijen miktari.

Azot.
Ozon tabakasindaki delik de gittikge daha biiyiiyor.

Kod 99: Bos.

GIYSILER PUANLAMA 4.1
Tam Puan
Kod 1:  Evet, Evet, Evet, Hayir, siralama bu sekilde.
Sifir Puan
Kod 0:  Diger yanitlar.

Kod 9: Bos.

GIYSILER PUANLAMA 4.2
Tam Puan
Kod 1: A. Voltmetre.
Sifir Puan

Kod 0:  Diger yanutlar.



Kod 9: Bos.

GRAND KANYON (BUYUK KANYON) PUANLAMA 5.1
Tam puan
Kod 1: Ikisi de dogrudur: Evet, Hayir sirasiyla
Sifir puan
Kod 0: Diger yanitlar.
Kod 9: Bos

GRAND KANYON (BUYUK KANYON) PUANLAMA 5.2
Tam puan

Kod 1:  D. Kaya ¢atlaklarinda donan su genlesir.

Sifir puan
Kod 0:  Diger yanitlar.

Kod 9: Bos.

GRAND KANYON (BUYUK KANYON) PUANLAMA 5.3
Tam puan

Kod 1:  C. O zamanlarda okyanus buralar1 kaplamisti, sonra sular eski yerine
cekildi.

Sifir puan
Kod 0: Diger yanitlar.

Kod 9: Bos.

GUNESTEN KORUYUCULAR PUANLAMA 6.1
Tam puan

Kod 1: D. Mineral yag ve ¢inko oksidin ikisi de karsilastirma i¢in kullanilan birer
maddedir.



Sifir puan

Kod 0:  Diger yanitlar.

Kod 9: Bos.

GUNESTEN KORUYUCULAR PUANLAMA 6.2

Tam puan
Kod 1: A. Giinesten koruyucu maddelerden her birinin koruma giicli digerlerine

kiyasla nasildir?
Sifir puan
Kod 0: Diger yanitlar.

Kod 9: Bos.

GUNESTEN KORUYUCULAR PUANLAMA 6.3
Tam puan

Kod 1: D Damlalara esit kalinlik vermek igin

Sifir puan
Kod 0: Diger yanitlar.

Kod 9: Bos.

GUNESTEN KORUYUCULAR PUANLAMA 6.4
Tam puan

Kod 2:  A.ZnO’nun bulundugu yuvarlagin (giines 151811 engelledigi i¢in) koyu gri
ve M’nin bulundugu yuvarlagin (mineral yag cok az glines 15181 emdigi i¢in)
beyaz oldugunu agiklayan yanitlar.

[Parantez i¢inde gosterilen ileri diizeydeki aciklamalar (yeterli olsa da) gerekli
degildir]
e 7ZnO gelen giines 1sinlarin1 engelledi ve M gegmesine izin verdi.

e A’y sectim ¢linkii en agik olanin mineral yag, en koyu olanin da ZnO
olmasi gerekir.



Kismi Puan
Kod 1: A.YaZnO yuvarlagi ya da M yuvarlagi icin dogru acgiklama yapar, fakat her
ikisi i¢in dogru agiklama yapmaz ve diger yuvarlak i¢in de yanlis agiklama
yoktur.
e Mineral yag UV isinlaria karsi en az direnci gosterir. Bu nedenle diger

maddeler i¢in kagit beyaz olmayacaktir.
e 7ZnO hemen hemen tiim 1s1inlar1 emer ve sekil bunu gostermektedir.

Sifir puan
Kod 0: Diger yanitlar.
e A.ZnO 15181 engeller ve M emer.
e B. ZnO 15181 engeller ve M ge¢cmesine izin verir.

Kod 9: Bos.

MARY MONTAGU PUANLAMA 7.1
Tam puan
Kod 1: B Cocuk felci gibi viriislerin sebep oldugu hastaliklar.
Sifir puan
Kod 0: Diger yanitlar.

Kod 9: Bos.

MARY MONTAGU PUANLAMA 7.2
Tam puan

Kod 1I: B. Viicudun, bu tiir bakterileri ¢ogalmadan 6nce 6ldiirecek antikorlar
yapmis olmasi

Sifir puan
Kod 0: Diger yanitlar.

Kod 9: Bos.



MARY MONTAGU PUANLAMA 7.3

Tam puan

Kod 1: Geng yasta olanlarin ve /ya da yashilarin diger insanlardan daha zayif
bagisiklik sistemi oldugundan bahseden yanitlar ya da benzeri.

Puanlama Notu : Verilen neden ya da nedenler genel olarak herkesi degil de-6zellikle

geng yasta olanlar ve yasli insanlar1 isaret etmek zorunda. Ayni1 zamanda
yanitlar, bu insanlarin diger insanlara gére daha zayif bir bagisiklik sisteminin
oldugunu dolayli ya da dogrudan belirtmelidir-genel olarak, sadece “daha zayif”
demekle yetinmemelidir.

Sifir puan

Bu insanlarin hastaliklara kars1 daha az dayaniklilig1 vardir.

Geng yasta olanlar ve yaglilar digerleri kadar hastaliklarla bas edemez.
Gribe daha ¢ok yakalanma olasiliklar1 vardir.

Gribe yakalanirlarsa bu insanlardaki etkiler daha kotii olabilir.

Ciinki kiigiik ¢ocuklarin ve yasli insanlarin organizmalar1 daha zayiftir.
Yasli insanlar daha kolay hasta olurlar.

Kod 0:  Diger yanitlar.

Boylece gribe yakalanmazlar.
Onlar daha zayiftir.
Onlarin gribe kars1 savasta yardima ihtiyaclar1 vardir.

Kod 9: Bos.

ASIT YAGMURU PUANLAMA 8.1

Tam puan

Kod2: Duman ¢ikaran herhangi bir otomobil, fabrika atiklari, petrol ya da komiir
gibi fosil yakitlarin yakilmasi, yanardaglardan ¢ikan gazlar ya da benzer
seyler.

Kismi puan

Komiir ve gaz yakma.

Fabrika ya da sanayi alanlarindaki kirlenmeden meydana gelen havadaki
oksitler.

Yanardaglar.

Elektrik santrallerinden c¢ikan duman [“Elektrik santrallerinin” fosil
yakitlart yakan elektrik santrallerini de igerdigi kabul edilir.]

Kiikiirt ve azot igeren maddelerin yanmasi ile olusurlar.

Kod 1:Kirliligin dogru kaynaklarini kapsadigi kadar yanlis kaynaklarini da kapsayan
yanitlar



Fosil yakitlar1 ve niikleer elektrik santralleri.[Niikleer elektrik santralleri asit
yagmuru kaynagi degildir]

Ozon’dan, atmosferden ve goktaglarindan diinyaya gelen oksitler. Ayni
zamanda fosil yakitlarinin yanmasi

“ Kirlilikten” bahseden fakat asit yagmuruna anlamli bir neden olusturan
kirlilik kaynagini vermeyen yanitlar.

Kirlilik

Genel olarak ¢evre, yasadigimiz atmosfer, 6rnegin, kirlilik

Gaz haline g¢evirme, kirlilik, atesler, sigara [“Gaz haline ¢evirmenin” ne
anlama geldigi acik degil, “atesler” yeterince belirli degil, sigara icilmesi
asit yagmurunun anlamli bir nedeni degil]

Niikleer elektrik santrallerindeki gibi kirlilik

Puanlama Not : Kod 1 icin sadece “kirlilik”’ten bahsedilmesi yeterli.Bunun yaninda

verilecek herhangi bir 6rnek, sadece yanitin Kod 2’yi hak edip etmedigine karar vermek
icin degerlendirilmelidir.

Sifir puan

Kod 0:

Diger yanitlar, “kirlilik”’ten bahsetmeyen ve asit yagmurunun anlamli bir

nedenini igermeyen yanitlar da dahil olmak iizere.

Kod 9:

e Plastiklerden yayilirlar.

Havanin dogal bilesenleridir.

Sigaralar.

Komiir ve petrol (yeterince belirgin degil-yanmadan bahsetmiyor)
Niikleer elektrik santralleri

Endiistriyel atiklar. (yeterince belirgin degil)

Bos.

ASIT YAGMURU PUANLAMA 8.2

Tam puan

Kod 1: A. 2,0 gramdan daha az

Sifir puan
Kod 0:

Kod 9:

Diger yanitlar.

Bos.

ASIT YAGMURU PUANLAMA 8.3

Tam puan

Kod 2:

Sirke ve mermer testi ile karsilagtirmak ve bu suretle tepkinin olugmasi igin



asidin(sirke) gerekli oldugunu gostermek.

Kismi puan

Yagmur suyu da asit yagmuru gibi bu tepkimeye neden olmasi i¢in asidik
olmak zorunda.

Mermer parcalarindaki delikleri olusturan diger sebeplerin var olup
olmadigini gérme.

Ciinkii bu, su yansiz oldugu icin, mermer parcalariin herhangi bir
stviyla tepkimeye girmedigini gosterir.

Kod 1: Sirke ve mermer testi ile karsilagtirmak i¢in, fakat tepkimenin olusmasi igin
asidin(sirke) gerekli oldugu agikca gosterilmemistir.

Sifir puan

Baska bir test tiipiiyle karsilagtirmak

Mermer parcalarinin saf su i¢inde degisip degismedigini gérmek
Ogrenciler bu basamagi, normal yagmurda kalan mermere ne oldugunu
gormek i¢in dahil etti.

Ciinkii damitilmis su asit degildir.

Kontrol etmek i¢in.

Normal su ve asidik su (sirke) arasindaki farki gérmek icin

Kod 0: Diger yanitlar.

e Damitilmis suyun bir asit olmadigini gérmek.

Kod 9: Bos.

BEDEN EGITIiMi HAREKETLERI PUANLAMA 9.1

Tam puan

Kod 1: Ucii de dogrudur: Evet, Hayir, Evet sirastyla.

Sifir puan

Kod 0:  Diger yanitlar.

Kod 9:

Bos.

BEDEN EGIiTiMi HAREKETLERI PUANLAMA 9.2

Tam puan

Kod 1: Ikisi de dogrudur: Evet, Hay1r sirasiyla.



Sifir puan

Kod 0: Diger yanitlar.

Kod 9: Bos.

BEDEN EGIiTiMi HAREKETLERiI PUANLAMA 9.3

Tam puan

Kod 11: Artan karbon dioksit seviyesini diisiirmek ve viicudunuza daha ¢ok

9993

oksijen saglamak i¢in.[“Karbon dioksit” veya “Oksijen”’in yerine “Hava” kabul
edilemez]

Egzersiz yaptiginizda; viicudunuz daha fazla oksijene ihtiya¢ duyar ve
daha fazla karbon dioksit iiretir. Nefes almak bunu gerceklestirir.

Hizli nefes alip verme, ¢ok miktarda oksijenin kana ge¢cmesini ve ¢ok
miktarda karbon dioksitin viicuttan atilmasini saglar.

Kod 12: Artan karbon dioksit diizeyini viicudunuzdan atmak veya viicuda daha ¢ok
oksijen saglamak, fakat ikisi birden degil. [“Karbon dioksit” veya
“Oksijen’”in yerine “Hava” kabul edilemez]

Sifir puan

Ciinkii olusan karbon dioksitten kurtulmak zorundayiz.

Ciinkii kaslarin oksijene ihtiyact vardir. [Beden egitimi yaparken
(kaslarmizi  kullanarak) viicudunuzun daha fazla oksijene gerek
duyacagini belirtiyor]

Ciinkii beden egitimi hareketleri oksijen harcar.

Daha sik nefes alip verirsiniz ¢ilinkii akcigerlerinize daha fazla oksijen
alirsimiz (Zayif agiklama fakat cok fazla oksijen saglandigi kabul
ediliyor.)

Cok fazla miktarda enerji kullandiginiz i¢in viicudunuz aldig1 havanin iki
veya li¢ katina gereksinim duyar. Ayn1 zamanda viicudunuzdaki karbon
dioksiti atmaya gereksinim duyar. [2. climle i¢in Kod 12-Viicudunuzdan
normal zamandan (daha fazla karbon dioksit atmak zorunda oldugunu
igeriyor. Birinci climle ikinci ile geligkili degil; ama tek basina olsaydi
Kod 01°lik olurdu.]

Kod 01: Diger yanitlar.
e Akcigere daha fazla hava almak
e Clinkii kaslar daha fazla enerji tiiketir.( yeterince belirgin degil)
e Ciinkii kalbiniz daha fazla carpar.
¢ Viicudunuzun oksijene ihtiyaci vardir.(Daha fazla oksijene ihtiyaci oldugundan
bahsetmiyor.)

Kod 99: Bos.



GENETIK YAPILARI DEGISTIiRiLEN TARIM URUNLERi PUANLAMA 10.1

Tam puan

Kod 1:Ikisi de dogrudur: Hayir, Evet sirastyladir.
Sifir puan

Kod 0:  Diger yanitlar.

Kod 9: Bos

GENETIK YAPILARI DEGiSTiRiLEN TARIM URUNLERIi PUANLAMA 10.2

Tam puan

Kod 1: D Misirin degisik yetistirme kosullarda nasil biiyliyecegini gérmek i¢in

Sifir puan
Kod 0: Diger yanitlar.

Kod 9: Bos.

Kaynak: Egitim Aragtirma Gelistirme Daire Bagkanligi (2006), PISA Tiirkiye,
http://earged.meb.gov.tr/pisa/dil/tr/pisa2006.html



REFERENCES

Acar, O., 2008, PISA sonuglari 151ginda Tiirkiye’ nin rekabet giicliniin degerlendirilmesi.
Retrieved from internet November 10, 2008,

http://www.tepav.org.tr/tur/admin/dosyabul/upload/Politika notu ozan acar.pdf

American Educational Research Association (AERA)Standards for Educational and
Psychological Testing, 1999, Standards for educational and psychological testing.

WashingtonDC: American Educational Research Association.

Agin, M., 1974, Education for scientific Literacy: A conceptual frame of reference and

some applications. Science Education, 58(3), 403-415.

Allalouf, A., R. K. Hambleton and S. G. Sireci, 1999, Identifying the causes of DIF in
translated items. Journal of Educational Measurement, 36(3), 185-198.

Angoff, W. H., 1988, Validity: An Evolving Concept. In H. Wainer and H. 1. Braun(Ed.).
Hillsdale, Test Validity, Vol.14, pp. 19-32. NJ: Lawrence Erlbaum.

Askar P. and S. Olkun, 2005, PISA 2003 Sonuglar1 A¢isindan Okullarda Bilgi ve Iletisim
Teknolojileri Kullanimi, Retrieved January, 21, 2008,
http://www.ejer.com.tr/pdfler/tr/1315108165.pdf

American Psychological Association (APA), 1966, Standards for Educational and
Psychological Tests and Manuals, Washington, DC: American Psychological

Association.

Antonio N. and T. Yariv-Mashal, 2006, Comparative research in education: a mode of
governance or a historical journey?” Comparative Education (electronic) Retrieved
from internet on September, 19, 2008,

http://www.cesnova.fcsh.unl.pt/DOCS/Novoa.pdf


http://www.tepav.org.tr/tur/admin/dosyabul/upload/Politika_notu_ozan_acar.pdf
http://www.ejer.com.tr/pdfler/tr/1315108165.pdf
http://www.cesnova.fcsh.unl.pt/DOCS/Novoa.pdf

Banerjee, J. and S. Luoma, 1997,Qualitative approaches to test validation. In Clapham, C.
and Corson, D., editors, Encyclopedia of language and education. Vol. 7, pp.275-

287, Language testing and assessment. Dordrecht: Kluwer Academic.

Baykal A., 2008, Egitimde Ol¢me ve Aranan Nitelikler. In Tiirkiye Ozel Okullar Birligi,
VII. Ortadgretimde Yeni Arayislar Sempozyumu (Ed), pp. 93-135, Antalya.

Beaton, A. E., T. N. Postlethwaite, K. N. Ross, D. Spearritt, and R. M. Wolf, 1999, The
benefits and limitations of international educational achievement studies. Paris:

International Institute for Educational Planning/UNESCO.

Benson, J., 1987, Detecting bias in affective scales. Educational and Psychological

Measurement, 47, 55-67.

Berberoglu G., 2004, Tiirk bakis acisindan PISA arastirma sonuglari. Retrieved May, 13,
2008, from http://www.konrad.org.tr/Egitimturk/07girayberberoglu.pdf

Bingham W.V., 1937, Aptitudes and Aptitude Testing. New York, London : Pub. for the
National Occupational Conference by Harper & Brothers

Birenbaum M., 2007, Evaluating the assessment: sources of evidence for quality

assurance. Studies in Educational Evaluation, 33, 29—49.

Bodin, A., 2005, What does PISA really assess? What it doesn’t A French view.
Report prepared for Joint Finnish-French conference “Teaching mathematics:

Beyond the PISA survey”.

Bonnet, G., 2002, Reflections in a critical eye: on the pitfalls on international assessment.

Assessment in Education 9, 387-400

Boyatzis, R., 1998, Transforming qualitative information: Thematic analysis and code

development. Thousand Oaks, CA: Sage.


http://www.konrad.org.tr/Egitimturk/07girayberberoglu.pdf

Brandwein, P. W., 2007, Science talent in the young expressed within ecologies of
achievement. National Research Center on the Gifted and Talented, Retrieved
January, 11, 2008, from
http://www.gifted.uconn.edu/nrcgt/reports/rbdm9510/rdm9510.pdf

Burns, N. and S. K., Grove, 1993, The Practice of Nursing Research: Conduct, Critique,
and Utilization (ed. 2). W.B. Saunders, Philadelphia.

Bybee R. W., 1997, Toward An Understanding Of Scientific Literacy, (In Advancing
Standards for Science and Mathematics Education: Views From the Field). The

American Association for the Advancement of Science, Washington, DC.

Cattell, R. B., 1946, Description and measurement of personality. New York: World Book
Company.

Colvin, R. L., 1996, November 21, Global study finds U.S. students weak in math, Los

Angeles Times.

Cronbach, L. J., and P. E. Meehl, 1955, Construct Validity In Psychological Tests,
Psychological Bulletin, 52, pp.281-302.

Cavas, B., and T. Kesercioglu, 2004, Fen Egitiminin Uygunlugu: Rose Projesi , V1. Ulusal
Fen Bilimleri ve Matematik Egitimi Kongresi, Marmara University, Atatiirk

Education Faculty, istanbul.

Daly, J., A. Kellehear and M. Gliksman, 1997, The public health researcher: A

methodological approach. Melbourne, Australia: Oxford University Press.

Dindar, H., 2000, Gazi Universitesi, Gazi Egitim Fakiiltesi Derg., 20(1), 145-148, Ankara

Dohn, N. B., 2007, Knowledge and skills for PISA — assessing the assessment. Journal of
Philosophy of Education, 41 (1), 1-16.


http://www.gifted.uconn.edu/nrcgt/reports/rbdm9510/rdm9510.pdf

Dorans, N. J., and P.W. Holland, 1993, DIF detection and description: Mantel-Haenzel and
standardization. In P. W. Holland & H. Wainer (Eds.), Differential item functioning
, pp- 35-66. Hillsdale, NJ: Lawrence Erlbaum Associates, Inc.

Downing, S. M., and T. M. Haladyna, 1997, Test item development: Validity evidence

from quality assurance procedures. Applied Measurement in Education, 10, 61-82.

Downing, S. M., and T. M. Haladyna, (Eds.).,2006, Handbook on test development.

Mahwah, NJ: Lawrence Erlbaum Associates.

Durant, J. R., 1993, What is scientific literacy? In J. R. Durant & J. Gregory (Eds.),

Science and culture in Europe, pp. 129-137, London: Science Museum.

Egelund, N., 2008, The value of international comparative studies of achievement - a
Danish perspective. Assessment in Education: Principles, Policy & Practice, 15(3),

pp. 245 - 251.

Ercikan K., 2002b, Examining the construct comparability of the English and French
versions of TIMSS. International Journal of Testing, 5(1), 23-35.

Ercikan, K. and T. McCreith, 2002, Effects of Adaptations on Comparability of Test Items
and Test Scores. In D. Robitaille & A. Beaton (Eds.) Secondary Analysis of the
TIMSS Results; A Synthesis of Current Research, pp. 391-407, Dordrecht, the

Netherlands, Kluwer Academic Publishers.

Ercikan, K. , 2006, Developments in Assessment of Student Learning and Achievement. In
P.A. Alexander and P. H. Winne (Eds.), American Psychological Association,
Division 15, Handbook of Educational Psychology, 2nd edition, pp. 929-953,

Lawrence Erlbaum Associates.



Ercikan, K. and N. Alper, 2008, Cultural Studies of Science Eduction, Adaptation of
instructional materials: a commentary on the research on adaptations of Who
Polluted the Potomac. Received February 8, 2008, from

Sprininger Science+Business Media.com

Esme. 1., 2008, January 9. PISA 2006 sonuglar ve Tiirkiye'de fen egitimi, Radikal, p.24

Ferrara, S., 2007, Educational Measurement: Issues and Practice Toward a Psychology of
Large-Scale Educational Achievement Testing: Some Features and Capabilities,

Springer London.

Fertig, M., 2003, Who is to blame? The determinants of German students' achievement in
the PISA 2000 study. Bonn, Institute for the study of labor: Retrieved March, 16,
2008, from http://www.iza.org/publications/dps/

Freouire, P., 2006, Working with Qualitative Variables. From Product Description to Cost:
A Practical Approach, Building a Specific Model, Vol.2, pp. 117-124.

Frey B.B., S. Petersen , L. M. Edwards, J. T. Pedrotti and V. Peyton, 2007, Item-Writing
Rules: Collective Wisdom. March, 16, 2008 from
http://people.ku.edu/~bfrey/itemwritingrules.pdf

Gipps, C., and P. Murphy, 1994, A fair test? Assessment, achievement and equity,

Buckingham: Open University Press

Goodwin, L. D. and N. L. Leech, 2003, The meaning of validity in the new standards for
educational and psychological testing: implications for measurement courses.

Measurement and Evaluation in Counseling and Development, 36(3), 181-91

Goldstein, H., 2004, International comparisons of student attainment: some issues arising
from the PISA study. In: Assessment in Education — Principles, Policy, and

Practice(Ed), pp.319-330.



Grisay, A., 2003, Translation procedures in OECD/PISA 2000 international assessment,
Language Testing, 20(2), 225-240.

Guilford, J. P., 1954, Psychometric Methods, New Delhi : Tata McGraw-Hill Publishing

Giiven, S., 2001, Sinif gretmenlerin Olgme ve Degerlendirmede Kullandiklar1 Yontem ve
Tekniklerin Belirlenmesi, X.Ulusal Egitim Bilimleri Kongresi Bildiri Kitabi, pp.
413-423, Bolu izzet Baysal Universitesi Egitim Fakiiltesi, Bolu.

Hofmann, T.S., 2006, PISA According to PISA — Does PISA Keep What It Promises?
Retrieved April, 25, 2008, from

http://www.univie.ac.at/pisaaccordingtopisa/introduction_pisaaccordingtopisa.pdf

Hunter, J. E. and F. L. Schmidt, 1990, Methods of meta-analysis: Correcting error and

bias in research findings. Newsbury Park: Sage Publications.

Kellegan, T. and V.Greaney, 2001, Using Assessment to Improvethe Quality of Education,
Paris: UNESCO 1JEP.

Kirsch, I., J.D. Long, D. Lafontaine and J. McQueen, 2002, Reading for Change:

performance and engagement across countries. Paris, OECD

Knain, E. and A. Turmo, 2003, Self-regulated learning Lie S et al (Eds) Northern Lights on
PISA, University of Oslo, Norway, pp. 101-112.

Konak A., 2008, Merhaba. Cito Egitim Kuram ve Uygulama Dergisi.

Kress, G., 2003, Literacy in the new media age, London: Routledge

Kunter, M., and J. Baumert, 2006, Linking TIMSS to research on learning and instruction:
A reanalysis of the German TIMSS and TIMSS video data. In S. J. Howie & T.

Plomp (Eds.), Learning mathematics and science: Lessons learned from TIMSS,

pp- 335-351, London: Routledge.


http://www.univie.ac.at/pisaaccordingtopisa/introduction_pisaaccordingtopisa.pdf

Kuzel, A.J., and R. C.Like, 1991, Standards of trustworthiness for qualitative studies in
primary care. In P.G. Norton, M. Stewart, F. Tudiver, M.J. Bass, and E.V. Dunn
(eds) Primary Care Research: Traditional and Innovative Approaches. Newbury

Park, California: Sage, pp.138-158.

Lange J., 2006, PISA: promises, problems and possibilities, What are PISA and TIMSS?
What do they tell us?. Retrieved July, 24, 2009, from
http://www.icm2006.org/proceedings/Vol IIl/contents/ICM_Vol 3 80.pdf

Laugksch, R. C., and P. E. Spargo, 1996, Construction of a paper-and-pencil Test of Basic
Scientific Literacy based on selected literacy goals recommended by the American
Association for the Advancement of Science. Public Understanding of Science,

5(4), 331-359.

Lemke, J. L., 1990, Talking science: Language, learning, and values. Norwood, NJ: Ablex
Publishing Corporation.

Lingens, H., 2005, PISA in Germany: A Search for Causes and Evolving Answers.
International Handbook on Globalisation, Education and Policy Research

Global Pedagogies and Policies, Vol.3, Springer Netherlands

Linn, R.L., 2002, The measurement of student achievement in international studies. In
Porter, A.C., Gamoran A. (Eds.), Methodological advances in cross-national
surveys of educational achievement, pp. 27-57, Washington, DC: National

Academy Press.

Mayer, D. P., 1999, Measuring instructional practice: Can policy makers trust survey data?

Educational Evaluation and Policy Analysis, 21(1), 29-45.

Mehrens, W. A., 1997, The consequences of consequential validity. Educational

Measurement: Issues and Practice, 16(2), 16-18.


http://www.icm2006.org/proceedings/Vol_III/contents/ICM_Vol_3_80.pdf

Messick, S., 1989, Validity. In R.L. Linn (Ed.), in Educational Measurement (3". edition,

page 13-103). New York: American Council on Education and Macmillan.

Messick, S., 1990, Validity of test interpretation and use (Rep. No. ETS-RR-90-11).

Princeton, NJ: Educational Testing Service.

Messick, S., 1994, The interplay of evidence and consequences in the validation of

performance assessments. Educational Researcher, 23, 13-24.

Miles, M. B. and A. M. Huberman, 1994, Qualitative Data Analysis, 2 (Ed.), Thousand
Oaks, CA: Sage Publications.

Ministry of Education (MEB). Yeni ilkégretim miifredat: tanitimi. Retrieved November
19, 2008, from http://digm.meb.gov.tr/uaorgutler/OECD.doc

Ministry of Education (MEB), Orta Ogretim Programlar1 Gelistirme, Retrieved July, 22,
2009, from
http://oop.meb.gov.tr/tr/index.php?view=article&catid=67%3 Aorta-oeretim-
programlar-gelitirme&id=210%3Aorta-oeretim-programlar-

gelitirme&format=pdf&option=com_content&Itemid=31

Mullis, I. V. S. and M. O. Martin, 2006, TIMSS in perspective: lessons learned from
IEA’s four decades of international mathematics assessments. [IEA New Online.
Retrieved November, 22, 2008, from
http://www.iea.nl/fileadmin/user_upload/IRC2006/Brookings Institution Program/
Mullis  Martin.pdf

Mullis, I.V.S., M.O. Martin, E.J. Gonzales, K.D.,Gregory, R.A, Garden, R.A.,K.M
O’Connor, S.J. Chrostowski and T.A Smith, 2000, TIMSS 1999 International
Mathematics Report: Findings from IEA’s Repeat of the Third International
Mathematics and Science Study at the Eighth Grade. Chestnut Hill, MA: Boston
College, Center for the Study of Testing, Evaluation, and Educational Policy.


http://digm.meb.gov.tr/uaorgutler/OECD.doc
http://oop.meb.gov.tr/tr/index.php?view=article&catid=67%3Aorta-oeretim-programlar-gelitirme&id=210%3Aorta-oeretim-programlar-gelitirme&format=pdf&option=com_content&Itemid=31
http://oop.meb.gov.tr/tr/index.php?view=article&catid=67%3Aorta-oeretim-programlar-gelitirme&id=210%3Aorta-oeretim-programlar-gelitirme&format=pdf&option=com_content&Itemid=31
http://oop.meb.gov.tr/tr/index.php?view=article&catid=67%3Aorta-oeretim-programlar-gelitirme&id=210%3Aorta-oeretim-programlar-gelitirme&format=pdf&option=com_content&Itemid=31
http://www.iea.nl/fileadmin/user_upload/IRC2006/Brookings_Institution_Program/Mullis___Martin.pdf
http://www.iea.nl/fileadmin/user_upload/IRC2006/Brookings_Institution_Program/Mullis___Martin.pdf

Murat, F. and Rocher T, 2004, On the Methods used for international assessments of
educational competencies, In J.H. Moskowitz & M. Stephens (Eds.), Comparing
Learning outcomes, pp.197-210, London; Routledge Farmer.

Nardi E., 2008, Cultural biases: a non-Anglophone perspective. Assessment in Education:

Principles, Policy & Practice 15 (3), 259-266.

Novoa, A. and T. Yariv-Marshal, 2003, Comparative Research in Education: a mode of

governance or a historical journey? Comparative Education, 39(4), 423-438

OECD, 1999, Measuring Student Knowledge and Skills. A New Framework for
Assessment, OECD, Paris

OECD, 2001, Knowledge and Skills for Life. The first Results from PISA 2000.

Organization for Economic Co-operation and Development.

OECD, 2002, Reading for Change. Performance and Engagement across Countries.
Results from PISA 2000, OECD, Paris

OECD, 2003, The PISA Assessment Framework. Mathematics, Reading, Science and
Problem Solving Knowledge and Skills, OECD, Paris.

OECD, 2007, Assessing Scientific Reading and Mathematical Literacy. A Framework for
PISA 2006, OECD, Paris.

OECD, 2008, The Story so Far; PISA 2000-2006. Retrieved September 20, 2009, from
http://www.oecd.org/dataoecd/51/27/37474503.pdf

O'Halloran, K. L., 2000, Classroom discourse in mathematics: A multisemiotic analysis.

Linguistics and Education, 10(3), 359-388.


http://www.oecd.org/dataoecd/51/27/37474503.pdf

Oliver M., 2005, ‘Automatic Identification of English Multi-Word Units’, In: C. Cosme,
C. Gouverneur, F. Meunier (eds), Phraseology 2005: The many faces of
Phraseolog, 261-264.

Olivery, E. M., 2007, Analysis of Construct Comparability in the Program For
International Student Assessment, Problem-Solving Measure, Unpublished doctoral

dissertation, The University of British Columbia, Canada.

Osterlind, S. J., 1983, Test item bias. Newbury Park: Sage Publications.

Osterlind, S. J., 1998, Constructing test items: multiple-choice, constructed-response,

performance, and other formats. (2ed.). Boston, MA: Kluwer Academic Publishers.

Owen, E., 2001, Educational indicators. In Leimu, K., Linnakyla P., RVI L. (Eds.),
Merging national and international interests in educational system evaluation. pp.
41-50. Jyva“skyla”, Finland. University of Jyva“skyla“, Institute for Educational

Research.

Patton, M. Q., 1990, Qualitative evaluation and research methods, SAGE Publications,
Newbury Park London New Delhi.

Popham, J. W., 1997, What’s wrong and what’s right with rubric. Educational Leadership.
552, 12.

Pope, C., S. Ziebland and N. May, 1990, Qualitative research at Health care: Analysis
Qualitative Data. British Medical Journal, 320, pp.114-116.

Porter, A. C., 2002, Measuring the content of instruction: Uses in research and practice.

Educational Researcher, 31(7),3—-14.

Prais, S., 2003, Cautions on OECD's recent educational survey (PISA). Oxford Review of
Education, 29, 139-163.



Prais, S.J., 2007, England: Poor survey response and no sampling of teaching groups

Oxford Review of Education Vol. 33, pp.134-144.

Psalidas, A., C. Apostolopoulos and V. Hatzinikita, 2007, Investigating Factors Affecting
students’ performance to PISA Science items, International Journal of Engineering

Science and Technology Review 1, 90-97.

Rice, P., and D. Ezzy, 1999, Qualitative research methods: A health focus. Melbourne:

Oxford University Press.

Robitaille, D.F. and R.A. Garden, 1989, The IEA Study of Mathematics II: Contexts and

Outcomes of School Mathematics. Oxford: Pergamon Press.

Rochex J. H., 2006, Social, Methodological, and Theoretical Issues Regarding Assessment
Analysis of PISA 2000 Literacy Tests Retrieved May 12, 2009, from
http://rre.sagepub.com/cgi/reprint/30/1/163

Romainville, M., 2002, On the appropriate use of PISA. La Revue Nouvelle (March-April
2002).

Sartori, M., Pasini, M., 2007, Quality and Quantity in Test Validity: How Can We Be Sure
That Psychological Tests Measure What They Have to? Qual. Quant. 41, 359-374.

Savran Z. N., 2004, PISA Projesinin Tiirk egitim Sistemi Agisindan Degerlendirilmesi,
Retrieved July, 28, 2008, from
http://www.tebd.gazi.edu.tr/arsiv/2004 cilt2/sayi 4/397-412.pdf

Schwab, D.P., 1980, Construct validity in organizational behavior. Res. Organizational

Behavior, 2, 3-43.

Shamos, M. H., 1995, The myth of scientific literacy. New Brunswick, NJ: Rutgers

University Press.


http://rre.sagepub.com/cgi/reprint/30/1/163
http://www.tebd.gazi.edu.tr/arsiv/2004_cilt2/sayi_4/397-412.pdf

Shepard, L. A., 1987, The case for bias in tests of achievement and scholastic aptitude. In
Modgil, S. & Modgil, C. (Eds.), Arthur Jensen: Consensus and Controversy.

London: Falmer Press.

Shepard, L.A., 1997. The centrality of test use and consequences for test validity,

Educational Measurement: Issues and Practice. 16(2), 13, 24.

Simola, H., 2005, The Finnish Miracle of PISA: Histoical and Sociological remarks on
techaing and teacher education, Comparative Education, ,41(4), 455-470.

Sipps, G. J., and R. A. Alexander, 1987, The multifactorial nature of extraversion
introversion in the Myers—Briggs Type Indicator and Eysenck Personality

Inventory. Educational and Psychological Measurement, 48, 445451

Sireci S. G., 1997, Problems and issues in linking assessment across languages.

Educational Measurement: Issues and Practice, 16(1), 12- 20.

Sireci S. G., 2004, Evaluating Construct Equivalence, Educational Measurement: Issues

and Practice. 15(4), 57-60.
Sjeberg, S., 2007, Pupils' experiences and interests relating to science and technology:
Some results from a comparative study in 21 countries. Retrieved May, 2009, from

http://folk.uio.no/sveinsj/SLOC%20Sjoberg%20paper.pdf

Stedman, L.C., 1997. International achievement differences: An assessment of a new

perspective. Educational Researcher, 26(3), 4—15.

Strauss, A. and J. Corbin, 2000, Basics of Qualitative Research, Newbury Park:Sage.

Sahin 1., 2007, Assessment of New Turkish Curriculum for Grade 1 to 5. Elementary
Education Online, 6(2), 284-304


http://folk.uio.no/sveinsj/SLOC Sjoberg paper.pdf

Teddlie, C., and A. Tashakkori, 2003, Major issues and controversies in the use of mixed
methods in the social and behavioral sciences, In A. Tashakkori and Tedlie (eds)
Handbook of Mixed methods in Socia and Behavioral research. Thousands

Oaks,CA: Sage.

TEMPO DERGISI, 2005, Tiirkiye; PISA sonuglar1. Retrieved August 21, 2008, from
http://74.125.77.132/search?q=cache:JOOSOKkEDMyMJ:tempodergisi.com.tr/toplu
m_politika/07307+M%C3%BCfredat+de%C4%9Fi%C5%9Fikli%C4%9Fi+ve+PI
SA+sonu%C3%A71ar%C4%B1&hl=tr&ct=clnk&cd=10&gl=tr

Thomas, J., 1993, Doing critical ethnography. Newbury Park, CA: Sage

Verschaffel, L., E. De Corte and I. Borghart, 1997, Pre-service teachers' conceptions and
beliefs about the role of real-world knowledge in mathematical modeling of school

world problems. Learning and Instruction, 7, 339-359.

Visser L. Y., 2007, Developing the scientific disposition In formal learning contexts:
Applications of problem-oriented Learning, Second Advanced International
Colloquium on Building the Scientific Mind (BtSM2007) Vancouver, Canada.
Retrieved July 30, 2008 from
http://www.learndev.org/dl/BtSM2007/YusraVisser.pdf

Wattke, J., 2003, Uncertainties and Bias in PISA, Retrieved May 21, 2008, from
http://papers.ssrn.com/sol3/papers.cfm?abstract id=1159042

Wuttke, J., 2007, PISA according to PISA. Does PISA keep what it promises? In
Hopmann, Brinek, Retzl (ed), pp. 241-263, Wien.

Yildirim, A. and H. Simsek, 2005, Sosyal bilimlerde nitel arastirma yontemleri (5.ed)
, Ankara: Seckin Yayincilik.


http://74.125.77.132/search?q=cache:JOOS0kEDMyMJ:tempodergisi.com.tr/toplum_politika/07307+M%C3%BCfredat+de%C4%9Fi%C5%9Fikli%C4%9Fi+ve+PISA+sonu%C3%A7lar%C4%B1&hl=tr&ct=clnk&cd=10&gl=tr
http://74.125.77.132/search?q=cache:JOOS0kEDMyMJ:tempodergisi.com.tr/toplum_politika/07307+M%C3%BCfredat+de%C4%9Fi%C5%9Fikli%C4%9Fi+ve+PISA+sonu%C3%A7lar%C4%B1&hl=tr&ct=clnk&cd=10&gl=tr
http://74.125.77.132/search?q=cache:JOOS0kEDMyMJ:tempodergisi.com.tr/toplum_politika/07307+M%C3%BCfredat+de%C4%9Fi%C5%9Fikli%C4%9Fi+ve+PISA+sonu%C3%A7lar%C4%B1&hl=tr&ct=clnk&cd=10&gl=tr
http://www.learndev.org/dl/BtSM2007/YusraVisser.pdf
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1159042

“Blcim ve Ginlik Hayatimiz”

Matuw Jurvupmaat

sumlupinar, Hatay. (2007). Biilten. TUBITAK, Haziran, 2007, Sayi:66, 5.20.



	RuhanCirci_Giris.doc
	RuhanCirci_OZETLER.doc
	RuhanCirci_Tezanakisim.doc
	RuhanCirci_APPENDIX .doc



