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Article Info Abstract

This study attempts to investigate through causal-comparative research whether
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socio-scientific argumentation processes of prospective science teachers (PSTs) who

Article History: had high and low socio-scientific argumentation skills differed from each other in
Received 12 November 2016 terms of metacognition. The research was conducted with a total of 45 PSTs, 24of
Revised 19 May 2017 whom had high socio-scientific argumentation skills, and 21 had low socio-scientific
Accepted 28 June 2017 argumentation skills. Data were gathered using qualitative and quantitative methods.
Online 22 August 2017 Research results indicated that the PSTs with high socio-scientific argumentation skills

displayed more metacognitive behaviors when compared to the PSTs with low socio-
Keywords: scientific argumentation skills and that they used more metacognitive strategies with
Metacognition, regard to many components such as planning, decision-making, evaluation,
Science and technology education, monitoring, and organizing. Furthermore, a statistically significant difference was
Socio-scientific issues, detected between the scores of the PSTs’ metacognitive awareness skills in favor of
Argumentation skills, the PSTs with high socio-scientific argumentation skills. These results demonstrated
Teacher education. that the two groups with different socio-scientific argumentation skills differed from
Article Type: each other in terms of metacognition and that the PSTs with high socio-scientific
Research paper argumentation skills were better in regard with metacognition.

Fen Bilgisi Ogretmen Adaylarinin Sosyobilimsel Argiimantasyon
Siireglerinin Bilissel Farkindalik Agisindan incelenmesi: Nedensel
Karsilastirma Arastirmasi

Makale Bilgisi 0z

Bu arastirmada, yiksek ve distik sosyobilimsel arglimantasyon becerisine sahip fen
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bilgisi 6gretmen (FBO) adaylarinin sosyobilimsel argimantasyon sireglerinin biligsel

Makale Gegmisi: farkindalik agisindan farklilik gésterip gostermedigi nedensel karsilastirma aragtirmasi
Gelig 12 Kasim 2016 yapilarak incelenmistir. Arastirma 24’0 yuksek 21'si dlstuk sosyobilimsel
Dlzeltme 19 Mayis 2017 arglimantasyon becerisine sahip toplam 45 FBO adayi (zerinde yiritilmistir.
Kabul 28 Haziran 2017 Arastirma verileri nitel ve nicel yontemler kullanilarak toplanmigtir. Arastirma
Cevrimici 22 Agustos 2017 sonuglari, yiiksek sosyobilimsel argiimantasyon becerisine sahip FBO adaylarinin diisiik

sosyobilimsel argiimantasyon becerisine sahip FBO adaylarina gére sosyobilimsel
Anahtar Kelimeler: argimantasyon  sireglerinde daha fazla bilissel farkindalk  davraniglan
Biligsel farkindalik, gerceklestirdiklerini ve bilissel farkindaligin planlama, karar verme, degerlendirme,
Fen ve teknoloji egitimi, izleme ve dizenleme, gibi bircok bilesene yonelik daha fazla bilissel farkindalik
Sosyobilimsel konular, stratejisi kullandiklarini géstermistir. Ayrica, FBO adaylarinin bilissel farkindalik beceri
Arglimantasyon becerisi, puanlari arasinda yiiksek sosyobilimsel argiimantasyon becerisine sahip FBO
Ogretmen egitimi. adaylarinin lehine istatistiksel olarak anlamli bir fark oldugu tespit edilmistir. Bu
Makale Tiirii: sonuglar, sosyobilimsel arglimantasyon becerisi olarak farklilasan bu iki grubun biligsel
Ozgiin makale farkindalik agisindan da farkhlastigini ve yiksek sosyobilimsel argiimantasyon becerili

FBO adaylarinin bilissel farkindalik agisindan daha iyi olduklarini géstermistir.
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Introduction

Socio-scientific issues refer to social dilemmas and debates which emerge in parallel with the
advancements in science and technology and convey ethical and moral meanings at the core (Sadler &
Zeidler, 2005a). Having a scientific base, delineating controversial issues, and containing political and
social dimensions are considered as some of the characteristics of socio-scientific issues (Sadler &
Zeidler, 2005b). Controversial issues such as nuclear power plants, global warming, alternative energy,
cloning, and genetically modified organisms are considered within the context of socio-scientific issues
(Sadler, 2004). As decision-making regarding socio-scientific issues which reflect real-life problems has
gained increasing importance (Ratcliffe & Grace, 2003), much attention has been paid to understanding
this decision-making process in science classrooms, too. One of the significant outcomes of science
education in schools is to stimulate the required understanding and ability in students regarding
decision-making about socio-scientific issues (Dawson & Venville, 2010). Accordingly, science education
environments also emphasize that the ability to make decisions about socio-scientific issues is an
integral part of scientific literacy (American Association for the Advancement of Science [AAAS], 1990;
Sadler, 2004). The decision-making process about socio-scientific issues involves the formulation of
arguments and critical thinking (Kolst@, 2004). An argument is regarded as a product created as a result
of justifying claims and views, and the process of developing arguments is defined as argumentation
(Kuhn & Udell, 2003). Argumentation is identified as the process of making claims about an issue, and
backing, criticizing them (Osborne, Collins, Ratcliffe, Miller, & Duschl, 2003). The need for conducting
educational studies regarding the promotion of argumentation skills has increased in the last two
decades (Rapanta, Garcia-Mila, & Gilabert, 2013). The idea to emphasize argumentation in science
education has gained an impetus over the recent years (Kolstg et al., 2006), and for this reason, a
myriad of research has focused on the importance of argumentation for science education. Some
researchers believe that argumentation must play a central role in science education (Driver, Newton, &
Osborne, 2000; Duschl & Osborne, 2002; Newton, Driver, & Osborne, 1999). The benefits of
argumentation for science classrooms are counted as supporting the development of critical thinking
ability and scientific literacy, understanding the epistemology of scientific knowledge, improving
scientific reading and writing, comprehending the difference between observation and theory,
understanding the effect of individual and social values in the decision-making process and evaluating
evidence from different aspects (Driver et al., 2000; Jimenez-Aleixandre & Erduran, 2007). Therefore,
argumentation can be viewed as being critical in decision-making refined from value judgments.

Social and cultural values, epistemological beliefs, and religious and moral values affect the decision-
making process pertaining to socio-scientific issues as well (Liu, Lin, & Tsai, 2010; Sadler, Chambers, &
Zeidler, 2004; Simonneaux, 2007; Zeidler, Walker, Ackett, & Simmons, 2002). Students face challenges in
constituting their arguments in this process, which is also affected by the debates in the media and
society (Simonneaux, 2007). It can be possible for students to make right decisions by actively
participating in the decision-making and discussion process about socio-scientific issues by means of
developing their argumentation skills about socio-scientific issues (Lin & Mintzes, 2010). Therefore,
socio-scientific skills are considered as an important pathway to make scientifically-based decisions by
evaluating the accuracy of the evidence about socio-scientific issues (Dawson & Venville, 2010; Newton
et al., 1999). This makes it important to conduct research on argumentation skills regarding socio-
scientific issues. Related literature underscores the significance of argumentation skills about socio-
scientific issues, that is, socio-scientific argumentation skills. Yet, various studies have been carried out
to contribute to the development of socio-scientific argumentation skills. For example, Sadler and
Donelly (2006) examined the effect of content knowledge and moral thinking on the quality of socio-
scientific arguments in their study. Christenson, Rundgren and Hoglund (2012) investigated middle
school students’ informal argumentations about socio-scientific issues in terms of justifications and the
use of scientific knowledge. Furthermore, Sadler and Fowler (2006) searched how content knowledge is
used in the socio-scientific argumentation process. In their research on stem cells, Molinatti, Girault and
Hammond (2010) analyzed secondary school students’ argumentation and decision-making skills
pertaining to socio-scientific issues. Lin and Mintezs (2010) investigated the development of
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argumentation skills about socio-scientific issues in terms of achievement levels in their study conducted
on 6th-grade students by offering individualized instruction. Dawson and Venville (2010) conducted
research on instructional strategies in order to develop students’ argumentation skills with regard to
socio-scientific issues in genetics courses at secondary schools. In a similar vein, Osborne, Erduran and
Simon (2004) focused on designing and evaluating the learning environment which supports the
development of argumentation skills. In the study conducted by Deveci (2009), the effect of the
argumentation-based instructional method on socio-scientific argumentation, knowledge levels, and
cognitive thinking skills was examined. Soysal (2012) investigated the effect of the content knowledge
level on the quality of socio-scientific argumentation. Demircioglu and Ugar (2014) explored prospective
teachers’ written arguments about socio-scientific issues in terms of reasoning style, Toulmin’s model of
argumentation and argument levels. In her action research study, Oztiirk (2013) focused on the
development of argumentation skills via socio-scientific issues. When these studies are considered, it
can be seen that revealing the factors which are effective on socio-scientific argumentation skills
(Christenson et al., 2012; Sadler et al., 2004; Sadler & Donelly, 2006; Sadler & Fowler, 2006; Soysal,
2012), promoting socio-scientific argumentation skills through various instructional activities (Dawson &
Venville, 2010; Deveci, 2009; Lin & Mintezs, 2010, Molinatti et al., 2010; Oztiirk, 2013), and developing
scales to evaluate argumentation skills regarding socio-scientific issues (Sadler & Donelly, 2006; Topcu,
Sadler, & Yilmaz-Tuzun, 2010) are some of the themes that have been mostly examined.

Confronting various problems in the development process of argumentation skills and not being able
to enhance these skills at an adequate level (Candan, 2006; Gliven, 2002; Kivang, 2003; Newton et al.,
1999; Sandoval & Millwood, 2005; Yigittir, 2003) have led researchers to work on revealing the factors
which affect socio-scientific argumentation skills. Thus, these skills have been the research topic of some
fields related to content knowledge, achievement, knowledge, values and personal experiences and
culture/society, environment, economy, science, ethics/morality, and politics. On the other hand, the
essential prerequisite for developing an argument is an individual’s awareness about what s/he knows
or does not know. This process reflects an individual’s rational thinking about what s/he knows, why,
how and when s/he knows. All of these require metacognition (Mason & Santi, 1994). Metacognition is
defined as the ability to know what we know and what we do not, become aware of the mental
operations and strategies we use while solving problems, evaluate mental products and think about
them (Costa, 1984). Metacognitive skills encompass controlling learning consciously, selecting strategies
and planning, supervising the progress in learning, reviewing errors and correcting them, and changing
learning strategies by analyzing them (Ridley, Schutz, Glanz, & Weinstein, 1992). These skills provide
individuals with the opportunity to monitor themselves, plan which pathway to pursue and evaluate
their own performance during the problem-solving process (Metcalfe & Shimamura, 1994). Duschl and
Osborne (2002) propose that students articulate their thoughts in their own words in the argumentation
process, and therefore, metacognition has gained prominence. Duschl and Osborne argue that students
are aware of what they know and how they know through metacognition and they can, therefore,
understand better why they believe in these thoughts. Moreover, metacognition does not only require
people to become aware of what they know but also of how to access and use information. In the
argument environments, the information students have and why they believe in this information are
delineated with their reasons, metacognition and argumentation can be suggested to be closely related.
Metacognition is underlined as a significant skill for argumentation in the related literature (Kuhn &
Udell, 2003; Kuhn, Goh, Lordanou, & Shaenfield, 2008; Mason & Santi, 1994; Shaenfield, 2009).
However, in order to provide in-depth information about whether metacognition is a factor in practicing
high argumentation skills, and bringing out this relationship which emerges between metacognition and
argumentation in a meaningful and comprehensible way, further research in a cause and effect
relationship is needed.

It is highly important to analyze the PSTs’ socio-scientific argumentation processes in terms of
metacognition by a causal comparison both for teacher education and science education at middle
school level. This is because the PSTs’ use of socio-scientific argumentation skills effectively is a
requirement for being individuals with scientific literacy and citizens actively participating in societal

549



Ayse OZTURK — Pegem Egitim ve Ogretim Dergisi, 7(4), 2017, 547-582

debates. In their teaching career, they can actively promote the decision-making mechanism about
socio-scientific issues and argumentation skills in students, and thus raise scientifically literate
individuals. On the other hand, to the researcher’s knowledge, there are no studies investigating PSTs’
socio-scientific argumentation processes in terms of metacognition, based on a literature review on the
sources accessed. A causal-comparative study conducted to examine PSTs’ socio-scientific
argumentation processes in terms of metacognition can provide rich information about whether
metacognition is an effective variable in this process. In other words, this may enable us to have an idea
about whether there is a cause and effect relationship between socio-scientific argumentation skills and
metacognition. In this regard, the information obtained can be an important resource for research to be
conducted in the future to enhance socio-scientific argumentation skills, determine the function of
metacognition in the development of these skills, raise scientifically literate individuals, and contribute
to both the national and international literature in this way. With these in mind, it was aimed at
analyzing whether metacognition is effective in PSTs’ using socio-scientific argumentation skills at
different levels. Answers were sought for the following questions in accordance with the main purpose
of the research.

e Do the PSTs with high and low socio-scientific argumentation skills use metacognitive skills in socio-
scientific argumentation processes?

e Do metacognitive strategies used differ in two groups’ socio-scientific argumentation processes?
Why?

e Does the level of the metacognitive skills of these two groups of PSTs differ significantly?

Method
Research Design

This study was designed as causal-comparative research which targeted at investigating whether
metacognition was effective in the PSTs’ using high or low socio-scientific argumentation skills. In causal-
comparative research, there are two groups which are affected by the same situation or two groups
which are either affected or not affected by the presumed situation. These groups are examined in
order to determine the possible reasons and effects of the current situation in terms of some variables.
In this way, this research design allows researchers to have an idea about the cause and effect
relationship without any manipulation on the participants unlike experimental research (Cohen &
Manion, 1994). In this research, two groups with high and low socio-scientific argumentation skills were
the sample of the study. Socio-scientific argumentation skills of the PSTs involved in these two groups
were analyzed through quantitative and qualitative methods in terms of the metacognition variable.
Therefore, it was attempted to determine whether the groups with different socio-scientific
argumentation skills differed according to metacognitive skills and whether metacognition was an
effective factor in this process.

Participants

The study group of the research was chosen from among PSTs studying at a state university through
a purposive sampling method, i.e., the criterion-based sampling. The study group involved sophomore
and senior students who had taken genetics and environmental science courses so as to control the
content knowledge variable in this process. In the selection of the study group, the Guide for
Determining Socio-scientific Argumentation Skill Levels (GDSAS) which was developed based on the
related literature was used. Data on the PSTs’ written socio-scientific argumentation skills about socio-
scientific issues were gathered via the GDSAS. The GDSAS was administered to 156 PSTs at the third-
and fourth-grade levels. The collected data were analyzed at four levels, taking into consideration the
argumentation skill levels developed by Topcu et al. (2010). Level 1 of argumentation included only a
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claim; Level 2 of argumentation consisted of a claim and justification; Level 3 of argumentation required
a justified claim and a counter-position; and Level 4 of argumentation covered justified claims, a
counter-position, and rebuttals to that counter-position. The PSTs whose socio-scientific argumentation
skills were at the fourth level were placed in the group with high socio-scientific argumentation skills
(HSAS), while the PSTs whose socio-scientific argumentation skills were at the first level of
argumentation were included in the group with low socio-scientific argumentation skills (LSAS). The two
groups with high and low socio-scientific argumentation skills were determined based on the following
criteria:

e For the PSTs with HSAS, studying at the third or fourth grade, using argumentation skills for two
socio-scientific argumentation scenarios at the fourth level of argumentation, namely proposing
justified claims, a counter-position, and rebuttals to that counter-position.

e For the PSTs with LSAS, studying at the third or fourth grade, using argumentation skills for two
socio-scientific argumentation scenarios at the first level of argumentation, namely only making
claims about a dilemma given in the scenarios and not being able to provide justified claims, a
counter-position, and rebuttals to that counter-position.

Based on these criteria, there was a total of 24 PSTs, of whom 11 were females and 13 were males
whose argumentation skills were at the fourth level in two socio-scientific argumentation scenarios in
the group of PSTs with HSAS. 14 of these PSTs were third-year students, while 10 of them were fourth-
year students. Furthermore, in the group of PSTs with LSAS, there was a total of 21 PSTs, of whom 9
were females and 12 were males whose argumentation skills were at the first level in two socio-
scientific argumentation scenarios. Of these PSTs, 15 were third-year students, while 6 of them were
fourth-year students.

Data Collection Tools

Metacognitive Awareness Inventory (MAI): In this research, “Metacognitive Awareness Inventory”
which was developed for adults by Scraw and Dennison (1994) was used to determine the PSTs’
metacognitive awareness levels. Metacognitive Awareness Inventory (MAI) developed by Scraw and
Dennison is a scale prepared to measure adults’ metacognitive awareness, and the reliability and validity
study of the Turkish version of the MAI was conducted by Akin, Abaci and Cetin (2007). In this process,
the findings on the linguistic equivalence revealed that the correlation between the original scale and its
adapted version was found to be .93. Exploratory factor analysis (EFA) was carried out in order to
examine the construct validity of the scale. As a result of the EFA, an 8-factor construct encompassed in
the knowledge of cognition and regulation of cognition dimensions which explained 47 % of the total
variance. The factor loadings regarding the items in the scale ranged between .32 and .83. In the
concurrent validity study, the Metacognitive Awareness Inventory developed by Yurdakul (2004) was
used. The correlation between these two scales was found to be .95 for concurrent validity. As a result
of item analysis, item-test correlations for subscales ranged between .35 and .65. For the whole of MAI,
internal consistency and test-re-test reliability coefficients were found to be .95. Based on these
findings, it was detected that the MAI is a valid and reliable measurement tool that can be used in the
field of education.

The MAI was used in the study after conducting the reliability study. The MAI was administered to
176 PSTs for the reliability study. Cronbach’s alpha coefficient was calculated to be .91 for the whole
scale. Cronbach’s alpha coefficient regarding the MAI’s “Knowledge of Cognition” subscale was found to
be .79, while it was .90 for “Regulation of Cognition” subscale.
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The Guide for Determining Socio-Scientific Argumentation Skill Levels (GDSAS): The GDSAS was
used to determine the PSTs with high and low socio-scientific argumentation skills. While developing the
GDSAS, first, related literature was reviewed to form scenarios including socio-scientific dilemmas and
produce questions related to the scenarios. Based on the literature review, two scenarios including
socio-scientific dilemmas about gene therapy and cloning developed by Sadler and Zeidler (2005b),
Huntington's Disease Gene Therapy and Deceased Child Cloning, were chosen. After the scenarios were
translated, views of three experts whose mother tongue was Turkish and who were specialized in
English language teaching were taken in order to check the congruence between the English and Turkish
texts. In the second phase, open-ended questions were generated from the related literature (Lin &
Mintzes, 2010; Topcu et al., 2010) so as to evaluate the PSTs’ ability to generate claims, justifications,
counter-positions and rebuttals to the counter positions regarding the dilemmas provided in the
scenarios. Both the scenarios and questions were checked by two field experts, and the required
corrections were made in the light of their feedback. The revised form was finalized after the pilot
implementation on four third-year PSTs and four fourth-year PSTs.

The interview form for examining metacognitive awareness in the socio-scientific argumentation
process (IF): The IF was used to examine socio-scientific argumentation process in terms of
metacognition. The IF was made of two parts which covered the scenarios with socio-scientific dilemmas
about the problem situations and questions used to reveal metacognitive awareness skills in the
argument development process. In the development phase of the IF, the scenarios including socio-
scientific dilemmas were analyzed in the related literature. Sadler and Zeidler’s (2005b) Gene Therapy
for Intelligence and Bell and Lederman’s (2003) Global Warming scenarios were chosen to be used in the
research. Thus, it was aimed at examining socio-scientific argumentation skills in different contexts.
After the scenarios were translated, views of three experts whose mother tongue was Turkish and who
were specialized in English language teaching were taken in order to check the congruence between the
English and Turkish texts. However, questions which required the PSTs to produce a counter-position
and rebuttals to that counter-position were not added to this form, as opposed to the GDSAS. Only
situations which could be used to produce arguments were given to them. In this way, it was tried to
analyze how the PSTs operated this process, what skills regarding metacognitive awareness they used,
how and why they benefitted from these skills when faced with a problem situation pertaining to socio-
scientific issues without any guidance. To this end, the PSTs were initially asked to explain how they
operated the written argumentation process step by step. Then the questions were posed to the
participants after they completed the written argumentation processes: “Have you conducted any
studies to better understand the problem? How? -How have you decided on which ideas to support?
How have you made your choice? -Have you done planning in the argumentation development process?
What studies have you carried out with this aim? -Have you conducted any follow-up studies or
regulations during the argumentation development process? How? -Have you carried out any evaluation
studies during the argumentation development process? How? -Have you inquired the reliability of the
information?” The IF was given to two experts, and the required arrangements were made in
accordance with their suggestions. The IF was formed after a pilot implementation on four third-year
PSTs and four fourth-year PSTs.

Data Collection

Data collection regarding the GDSAS: The GDSAS was administered to 156 PSTs in order to
withdraw the study group of the study. The participants were informed about the purpose of the study,
and it was ensured that the collected data would remain confidential in the data collection process.
Later on, the participants were asked to read the items in the GDSAS and state whether there was
anything they wanted to be clarified. The PSTs answered the questions in the GDSAS between 25-30
minutes.
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Data collection regarding the IF: One-on-one interviews were conducted with 45 PSTs in total, of
whom 21 had low socio-scientific argumentation skills, and 24 had high socio-scientific argumentation
skills. During the interviews, the purpose of the research was communicated to the PSTs, it was
warranted that their personal information would be confidential, and their permission was sought for
recording the interviews. The participants were provided with the scenarios including socio-scientific
dilemmas regarding the problem situation, and they were given time for generating their written
arguments. No questions were posed to the participants in this process. However, their behaviors which
can be considered within the framework of metacognitive awareness such as re-reading the texts and
making verbal summaries were recorded. In the second phase, interviews were conducted with the
PSTs, and the data on how they operated this process were collected. Then, the participants were asked
to explain how they operated this process starting from the phase of reading the dilemma scenarios,
and the questions were posed to them after that. Thus, this process was examined in detail in terms of
using metacognitive awareness strategies.

Data collection regarding the MAI: The MAI was administered to a total of 45 PSTs, 21 of whom had
low socio-scientific argumentation skills and 24 had high socio-scientific argumentation skills. The MAI
was given to the PSTs in the study group with an interval of 15 minutes, following the completion of the
interviews (via the IF) with them. The data regarding the MAI were collected during the interviews which
lasted between 20-25 minutes.

Data Analysis

Data analysis regarding the GDSAS: In the data analysis phase regarding the GDSAS, content
analysis was firstly done within the framework of the components of argumentation skills. In this way,
what components made up the arguments formulated by the PSTs were detected. In the second phase,
the data were classified based on the evaluation criteria pertaining to argumentation skill levels
developed by Topcu et al. (2010). Examples of the analyses are presented in Table 1.

Views of a second coder specialized in qualitative research and argumentation skills were sought in
order to ensure the reliability of the qualitative analysis done to determine the level of socio-scientific
argumentation skills. Inter coder reliability was found to be .89 (Miles & Huberman, 1994). Furthermore,
a consensus was tried to be reached with the second coder regarding the codes leading to dissidence.

Data analysis regarding the IF: The data obtained through interviews were content-analyzed. The
initial step of the content analysis, which is the open and selective coding process (Strauss & Corbin,
1990), was followed. Therefore, the transcribed interview data and written argumentation texts were
combined. In line with the purpose of the study, the codes were constructed after the data set was read
line by line several times and investigated in terms of metacognitive awareness, and then meaningful
patterns were unearthed either directly or indirectly. The codes were grouped according to similarities
and dissimilarities, and the categories were constructed for metacognitive awareness strategies. As a
result of this analysis, seven metacognitive awareness strategies which were used in the socio-scientific
argumentation process were identified. Direct quotations were presented in the research in order to
animate the described situation in the mind of the readers, show how conclusions were drawn and how
inferences were made, and support the research findings. A system of letters and numbers was used to
specify to which participants the quotations belonged. In this sense, L was used to specify the PSTs with
LSAS, and H denoted the PSTs with HSAS. For example, the expression (L, 2) shows the quotation taken
from the views of a PST with LSAS numbered as two.
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Examples of the Analysis of Socio-scientific Argumentation Skills.

*ALS Sample Arguments

Level 1: If medicine enables such a thing, then cloning of the deceased child should be

Only aclaim  allowed. Why should it not be allowed? ... (S, 53)

Level 2: Cloning of the deceased child should not be allowed. Because this will lead to a great
A claim with  danger for the human generation. During the transfer of the genes, genetic variety

justification

happens, but if the same child is born again and again, then the genetic variety will
disappear, or maybe weak or unhealthy genes may be transferred to the gene pool...
(S,79)

Level 3: My decision would be no. Cloning of the deceased child should not be allowed. This is
A justified because | do not think s/he will live healthily. Because the first cloned sheep Dolly
claimand a could only live seven years. This is a situation whose negative effects are proved on
counter- animals. It should not be tested on people. The opponents of this view will say that
position cloning of deceased child should be allowed due to the mother’s sadness... (S, 114)
Level 4: I think cloning of the deceased child should not be allowed because this operation will
Justified bring about important problems both for children to be born and all of the humanity.
claims, This operation may be implemented on other individuals. People may implement this
counter- method by taking cells from people they love before they die. This will result in the
positions, existence of one generation repeatedly. The world population will increase greatly,

rebuttals to
the counter-
positions

and the balance will deteriorate. Furthermore, according to the sheep cloning
research, the cloned sheep took its genetic age from the sheep from which the cells
were transferred, and therefore it did not live long. On the other hand, the identity
problem the child will face in the society will be an important problem. Lastly, it is not
ethical to conduct such research on human beings. Those thinking differently may
state that it should be allowed. Because they may argue that the mother suffers from
sadness, she will want to see her child again, she should not stay alone, and itis a
psychological need. However, the child will not know whether s/he is a real child or a
copied one, the concepts of mother and father will complicate, the child will engage
in the pursuit of an identity, and his/her psychology will deteriorate. It will be a sheer
chaos. This situation will worsen the psychology of both the mother and child in an
irreversible way. Namely, it will not be a solution... it will not be a right decision... (S,
92).

*ALS: Argumentation levels and structures

Data analysis regarding the MAI: The MAI scores of the PSTs with low and high socio-scientific
argumentation skills were statistically analyzed by using independent samples t-test. Before the analysis,
assumptions for using t-test were checked, and the data were evaluated through a statistical program at
p<.05 significance level.

Reliability and Validity Studies Regarding the Analysis of the Interview Data
The following studies were carried out for the validity of the research results:

The findings obtained in the research were verified via different data collection methods (written
documents and interviewing). In order to prevent the loss of the significant data, the interview data
were tape-recorded after receiving permission from the participants. The characteristics regarding the
participants and processes were presented in detail so as to facilitate making comparisons with other
samples. How the research results were drawn and evidence regarding the inferences made were
presented in a way that enables other researchers to reach them. An expert’s views on the codes were
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taken to ensure the reliability of the research results. The reliability formula proposed by Miles and
Huberman (1994) was used in the calculation of the reliability of the results, and inter coder reliability
was found to be .87. Furthermore, the codes which were not similar were discussed with the expert to
reach a consensus.

Results

The findings are presented in two sub-headings in line with the research problems: “findings
regarding analysis of the PSTs’ socio-scientific argumentation processes in terms of metacognition” and
“findings regarding determination of the metacognitive awareness skill levels of the PSTs with LSAS and
HSAS”

Findings Regarding Analysis of the PSTs’ Socio-scientific Argumentation Processes in Terms of
Metacognition

The findings regarding the metacognitive awareness strategies used by the PSTs with low and high
socio-scientific argumentation processes are presented in Table 2.

Table 2.

The Metacognitive Awareness Strategies Used by the PSTs in the Socio-scientific Argumentation
Processes.

*MAS Metacognitive Awareness Behaviors  PSTs with HSAS PSTs with LSAS

Strategies Regarding

Understanding

Re-reading the texts,

Summarizing them in their own words,
Focusing on significant points:

e Underlining

e Expressing verbally

e Taking notes on significant points

It was observed that the PSTs re-
read the texts so as to better
understand the problem
situation, summarized the texts
in their own words, and focused

on significant points.
Furthermore, they displayed
either all or some of the

behaviors such as taking written
notes, underlining, and
expressing verbally in order to
focus on significant points.

Some of the participants
engaged in behaviors such as
re-reading the texts and
summarizing them in their own
words in order to Dbetter
understand  the  problem
situation on  which their

arguments were based. They
mainly displayed re-reading
behavior.

Awareness Strategies Regarding

What and How One Knows

Trying to recall all of the knowledge on
the argument,

Thinking about what one knows on
different dimensions of the problem
situation,

Making inquiries about the reliability
of the knowledge,

They displayed some behaviors
such as trying to recall what they

knew about the problem
situation, thinking about what
they knew on different
dimensions of the problem

situation separately and making
inquiries on the reliability of the
source of knowledge.

They tried to remember the
knowledge on the problem
situation but focused on only
one dimension of the problem.
In addition, they did not make
inquiries about the reliability of
the source of knowledge.

Decision-making

Strategies

Thinking about the problem multi-
dimensionally,

Making knowledge-based comparisons
on the different dimensions of the
problem situation,

Making decisions based on scientific
knowledge

They made knowledge-based
comparisons on the different
aspects of the problem situation
separately in the decision-
making process and based their
decisions on scientific
knowledge.

It was found out that they
made decisions by focusing on
only one aspect of the problem
situation.
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Table 2. Continue.

*MAS | Metacognitive Awareness Behaviors

PSTs with HSAS

| PSTs with LSAS

Thinking about how knowledge needs

They made plans in the

Generally, most of them did

structures.

b to be organized, argumentation development not make any plans when
ED e Thinking on when to present process. They focused on what beginning the argumentation
© knowledge, knowledge was required to base development process. The
fo e Thinking about how to use the their claims on and how this ones making plans were
g required knowledge to support the knowledge needed to be used in observed to focus on how this
< claim, order to advocate their claims in knowledge needed to be
o Thinking about what knowledge is the planning process. presented.

required to support the claim
& Checking whether they progress They were observed to carry out They did not systematically
s properly by re-reading the texts, various studies with the purpose carry out monitoring and
&‘éo Adding or deleting new justifications of monitoring and organizing in organizing studies in the
& ¢ and rebuttals when needed after order to develop their arguments argumentation  development
T gb making evaluations, in the argumentation process in general. However,
3) © Checking whether justifications and development process. only a few of them re-read the
£ & evidence are adequate for verifying texts with the purpose of
= the claim, correcting spelling errors, but
5 Re-reading the texts in order to check not regularly.
2 spelling errors

Checking whether the goal is achieved It was observed that they made They made evaluations about
¢ at the end of the process, evaluations  both at  the spelling errors and sentence
'go Checking justifications and evidence, beginning and end of the structures; however, these
© Checking spelling errors and sentence process. Therefore, they did were not related to the quality
& structures, some studies in order to check of the arguments developed.
5 Making  evaluations during the whether the goal was achieved
§ transitions from one phase to another or not and going over
f_>v in the process justifications and  evidence,
w spelling errors and sentence

Declarative, Conditional and Procedural

Knowledge Strategies

Being able to use knowledge to
evaluate the problems from different
aspects,

Pondering how to organize knowledge,
Being able to put forward scientifically-
based claims,

Using knowledge to verify the accuracy
of the claims,

e  Putting forward more than one
justification

e  Putting forward evidence

Being able to use knowledge to
develop counter-positions,

Being able to use knowledge to refute
counter-positions

It was revealed that they had the
required methodological
knowledge to develop arguments
and use this  knowledge
systematically.

It was observed that they were
able to produce claims about
the problem situation, but only
a small group of them could
put forward justifications to
these claims.

*MAS: Metacognitive Awareness Strategies

The findings regarding the metacognitive awareness strategies are presented in detail below.

Strategies regarding understanding: The understanding strategy of metacognitive awareness was

employed in order to understand the dilemma scenarios and problem situation thoroughly and make

certain that they were understood prior to entering in the process of socio-scientific argumentation,

namely making a claim. When Table 2 is examined, it can be seen that three different behaviors were
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displayed to make sense of the dilemma scenarios regarding socio-scientific issues and the problem
situations provided in the scenarios. In this sense, it was observed that the PSTs displayed behaviors
such as re-reading the texts, summarizing the problem situation in their own words, underlining
significant points by focusing on them, taking notes and expressing their views verbally. The findings
regarding the PSTs with HSAS indicated that all of these behaviors or some of them were definitely used
in the socio-scientific argumentation process. The findings about the PSTs with LSAS showed that one
group of these PSTs used the strategies regarding understanding. Eight of them stated that they
exhibited re-reading behavior, and five of them summarized the problem situation in their own words.
Sample dialogs regarding the use of behaviors such as summarizing the problem situation in their own
words and expressing significant points verbally in the socio-scientific argumentation process were as
follows:

“I think 1 must make a decision here about whether this method should be implemented or not by
comparing the benefits and damages to be obtained as a result of enhancing the intelligence levels”
(H, 5), “The main problem here is that should there be more intelligent people? Why?” (L, 11), “A
world surrounded by gifted people?Or a world with people who have different levels of intelligence?
Which one is a better choice?” (H, 2), “How would the humanity be affected by this situation?
Mentally retarded people? Intelligent people? How would countries, social life, science, and
technology be affected by this? What would change? Negative or positive...” (H, 13)

When the dialogs are examined, it can be suggested that this strategy was used to better understand
the problem situation. The findings, in general, implied that the PSTs with HSAS were better in using this
strategy.

Decision-making strategies: The findings of the research demonstrated that the PSTs with HSAS
displayed some behaviors such as multi-dimensional thinking about the problem situation, making
knowledge-based comparisons on the different aspects of the problem situation and making decisions
by using scientific knowledge within the context of the decision-making strategies. It was observed that
the PSTs with HSAS made their decisions by pondering different dimensions of the problem situation,
making knowledge-based comparisons, and structuring them based on scientific knowledge. One of
these participants explained how he used the decision-making strategy in the socio-scientific
argumentation process as follows:

“How did you decide on which idea to support? How did you make your choice? —Global warming is
an environmental problem comprising a number of aspects such as human life, ecological balance,
living creatures’ lives, health, and national economy. On the one hand, the sanctions resulting from
the measures taken will impose economic obligations on the countries. These will have some
impacts like unemployment and housing problems. These will also change life standards. On the
other hand, people’s lives and health, ecological balance and living creatures are negatively affected
by these problems. | had to think both the pros and cons regarding them...| also thought that some
measures need to be taken in order to prevent the future of humanity from being endangered” (H,
7).

When the socio-scientific argumentation processes of the PSTs with LSAS are examined, it can be
observed that these participants made decisions focusing on only one aspect of the problem situation.
One of the PSTs in this group opined that:

“How did you decide on which idea to support? How did you make your choice? -... Intelligence is a
significant thing. Everyone wants to be intelligent. Namely for a better life, for success... | supported
the enhancement of intelligence for this reason. | assume that everybody may think in this way...
Why should it be the opposite?...” (L, 4).

The findings about the decision-making strategies may suggest that the PSTs with HSAS used these
strategies more effectively.
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Planning strategies: Planning is a metacognitive awareness strategy which encompasses the careful
selection of the strategies and making the required arrangements in order to attain specific goals
(Marzano et al., 1988). The analysis of the PSTs’ socio-scientific argumentation processes revealed that
although the PSTs with HSAS used planning strategies regularly, the PSTs with LSAS did not either make
plans or made weak plans in general. The findings demonstrated that the PSTs with HSAS constructed
mental drafts by pondering how to develop arguments before entering into the argumentation
development process and that they focused on the required information for developing an argument
and the organization of this information. Hence it was unearthed that they displayed some behaviors
such as thinking on what information was needed to develop an argument, and when and how to
present it. A PST in this group explained her way of planning the argumentation process:

“Did you do planning in the argumentation development process? -Of course, | made an
arrangement in my mind before starting to write... Alright, which studies did you carry out with this
purpose? -There is a problem situation that you need to decide on. After you have made a decision
about the situation, you need to explain why you have made such a choice. There are two points
here. You should present some evidence and examples that can strengthen your opinion and explain
why you do not agree with the other opinion... you also need to organize everything... | paid
attention to three things to do this; | asked three questions to myself. What, where and how, in
other words, | focused on what | needed or, more clearly, which information | needed, where |
should use it in my writing and how | should use it properly; | imagined it and then started.
Otherwise, | could not do it...” (H, 9)

The written arguments of the PSTs with HSAS revealed that the socio-scientific arguments
constituted had a rich structure in terms of the presentation of knowledge, that is, its organization and
the quality and variety of the knowledge used. In addition to claims, supporters (justifications and
evidence), rebuttals and counter-positions were also formulated.

Most of the PSTs with LSAS (17 participants) were seen to have focused on how they would present
information in the planning process, but they did not make plans in the argumentation process. One PST
commented on her planning: “Did you make plans in the argumentation development process? How? -
Initially, | did not have a plan, when | decided and started to write, it just flowed... | wrote what | recalled
from what | knew at that moment...” (L, 5).

The analysis of the written arguments of the PSTs in this group indicated that the arguments were
weak in terms of the quality of the information; that is, in only very few arguments supporting
information was used and counter-positions and rebuttals were not considered. Furthermore, many of
the arguments developed were also weak in terms of the organization of the presentation style.

In the light of these findings, it may be argued that the socio-scientific argumentation processes of
these two groups of prospective teachers differed in terms of the planning strategy of metacognitive
awareness.

Monitoring and organizing strategies: The monitoring and organizing strategies of metacognitive
awareness include being aware of the operations performed mentally and strategies, evaluating the
products obtained constantly, reviewing errors and correcting them in order to detect the source of
errors by starting from scratch or going one step backward. The findings indicated that the PSTs with
LSAS did not generally carry out studies regarding monitoring and organizing during the socio-scientific
argumentation process, and only a few of them engaged in the studies consisting re-reading the texts
and correcting writing errors (Table 2). It was observed that the PSTs with HSAS conducted various
studies with this purpose. In this direction, they displayed some behaviors such as checking whether
they progressed properly by re-reading the texts, adding or deleting information when needed after
making evaluations, and checking whether the evidence was adequate for substantiating the claim
during the socio-scientific argumentation process. The PSTs were observed to have made comparisons
with what they previously wrote or with what they wrote at that moment and the problem situation in
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the scenarios by sometimes re-reading the texts and made evaluations in the writing process. In this
sense, they deleted what they wrote and expressed again, developed and added new justifications and
evidence or proposed rebuttals in the light of the knowledge they recalled during the process.

After the process was completed, questions were posed to the PSTs, and information was collected
on how they operated this strategy. In this sense, comprehensive data were collected on the use of this
strategy by asking whether they did anything with regard to monitoring and organizing and why they
carried out any operations such as deletion, addition or subtraction. A HSAS PST expressed his thoughts
on the use of this strategy:

“Did you do anything with regard to monitoring or organizing in the argument development process?
If you did, how? -... | said it before. At the beginning, there is a mental design, but this design
changes when you start to write. You come up with different things; you add to it or delete it,
thinking it is not alright... | sometimes stopped, re-read and deleted some parts, when needed, and
rewrote it. | also saw that | could write different things on this issue while reading it. | added to it
then...” (H, 1).

During the studies, it was observed that the PSTs with LSAS engaged in deletion and correction
operations, too. However, they did these studies not to make the arguments more developed, but to
check spelling errors in vocabulary and sentences. The explanations of one LSAS PST were as follows:

“Did you do anything with regard to monitoring or organizing in the argument development process?
If you did, how? —I read what | wrote from time to time and corrected them if there were errors... |
read, deleted and corrected them while reading... this shows that | do a kind of checking activity,
doesn’t it?...”(L, 2).

In the light of these findings, it may be argued that the socio-scientific argumentation processes of
the PSTs with high and low socio-scientific argumentation skills differed in terms of monitoring and
organizing strategies.

Evaluation strategies: Evaluation is a metacognitive awareness strategy which comprises decision-
making about and mental perceptions of the current status and occurrence in a process. Evaluation
happens in the whole process and checks whether sub-goals and general goals are attained or not
during the evaluation process (Marzano et al., 1988). The findings revealed that evaluation
studies/activities were carried out both during the process and after the process was completed in the
socio-scientific argumentation process. The evaluation studies in the process were found to function as
a part of monitoring and organizing studies, and it covered making evaluations during the transitions
from one phase to another. In addition, the findings showed that evaluation studies continued after the
completion of the socio-scientific argumentation process. In line with this purpose, the PSTs engaged in
behaviors such as checking whether the goal was achieved and whether justifications and evidence
confirmed the claim, going over spelling errors, and checking the organization of knowledge at the end
of the process. The PSTs with HSAS displayed all or some of these behaviors within the framework of the
evaluation strategies.

It was detected that the PSTs with LSAS did not carry out evaluation studies about their arguments
during the socio-scientific argumentation process, but they focused on correcting spelling errors. Most
of the PSTs in this group completed the process without any evaluation studies after the writing process.
The findings overall implied that the PSTs with HSAS used this strategy more effectively.

Declarative, conditional and procedural knowledge strategies: The knowledge of cognition includes
three distinct types of metacognitive awareness knowledge. These types are classified as declarative
knowledge, procedural knowledge and conditional knowledge (Brown, 1987; Jacobs & Paris, 1987;
Schraw & Moshman, 1995, cf. Schraw, 2001). These types of knowledge refer to what strategies one
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has, and how, under what circumstances, when and why these strategies are used (Schraw, 2001). It
was found out in the research that the PSTs with HSAS had varying strategies of knowledge such as
understanding the problem situation, making meaningful decisions, planning, monitoring-organizing and
making evaluations in order to generate well-structured arguments. In addition, the written arguments
of the PSTs in this group were seen to have a sophisticated structure in terms of the knowledge of basic
argumentation components and the use of this knowledge. The analysis of the socio-scientific
argumentation processes of the PSTs with LSAS demonstrated that these were not strong in terms of
declarative, conditional and procedural knowledge strategies. The PSTs in this group were detected to
be incompetent in terms of the knowledge about metacognitive awareness strategies and the effective
use of this knowledge in the socio-scientific argumentation process. Nevertheless, the findings about the
written documents showed that the PSTs in this group generated claims in general, and only a few of
them provided supporting information about their claims. There were no counter-positions and
rebuttals in the socio-scientific arguments developed, and these arguments were weak in terms of the
organization of the knowledge.

The findings overall indicated that the PSTs with HSAS were more developed in terms of
metacognitive awareness strategies and used these strategies more effectively.

Findings Regarding the Determination of the Metacognitive Awareness Skill Levels of the PSTs with
HSAS and LSAS

Independent samples t-test was performed in order to determine whether there was a significant
difference between the metacognitive awareness skill scores of the PSTs with HSAS and LSAS. The
results of the independent samples t-test are provided in Table 3.

Table 3.
Independent Samples t-test Results Regarding the Comparison of *MAI Total Scores of the PSTs with
HSAS and LSAS.

Groups N X Sd df T p
HSAS 24 208.70 9.88 27 2091 .00
LSAS 21 145.30 5.10

*Metacognitive Awareness Inventory

When Table 3 is examined, it can be seen that there was a statistically significant difference between
the metacognitive awareness skill scores of the PSTs with high and low socio-scientific argumentation
skills in favor of the PSTs with HSAS [ t(27) = 20.91, p< .05]. This finding indicated that the metacognitive
awareness skill levels of the PSTs with HSAS were higher than those of the PSTs with LSAS.

Independent samples t-test was used to reveal whether there was a significant difference between
the skill scores of the PSTs with HSAS and LSAS with regard to the sub-dimensions of the MAI. Table 4
shows the results of the test.

When Table 3 is examined, it can be seen that there was a statistically significant difference between
the metacognitive awareness skill scores of the PSTs with high and low socio-scientific argumentation
skills in favor of the PSTs with HSAS [ t(27) = 20.91, p< .05]. This finding indicated that the metacognitive
awareness skill levels of the PSTs with HSAS were higher than those of the PSTs with LSAS.

Independent samples t-test was used to reveal whether there was a significant difference between
the skill scores of the PSTs with HSAS and LSAS with regard to the sub-dimensions of the MAI. Table 4
shows the results of the test.
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Table 4.
Independent Samples T-test Results Regarding the Comparison of the Skill Scores of the PSTs with HSAS
and LSAS in the Sub-Dimensions of the MAI.

Sub-dimensions of the MAI  Groups N X Sd df T p

Being Aware of Cognitive HSAS 24 68.43 1.92 27 16.59 .00

Characteristics LSAS 21 47.23 4.25

Regulation of Cognitive Skills HSAS 24 140.18 7.16 27 18.38 .00
LSAS 21 97.92 4.49

As Table 4 demonstrates, there was a statistically significant difference between the skill scores of
the PSTs with high and low socio-scientific argumentation skills in the sub-dimensions of the MAI in
favor of the PSTs with HSAS (Being Aware of Cognitive Characteristics [t(27)= 16.59, p< .05]; Regulation
of Cognitive Skills [t(27)= 18.38, p< .05]). These findings revealed that the PSTs with HSAS were better in
terms of being aware of cognitive characteristics and regulation of cognitive skills sub-dimensions of the
MAL.

Discussion, Conclusion & Implementation

It was concluded that socio-scientific argumentation processes of the PSTs with HSAS and LSAS
differed in terms of the use of metacognitive awareness strategies. Furthermore, when compared to the
PSTs with LSAS, the PSTs with HSAS were observed to have used planning, decision-making, evaluation,
monitoring and organizing, being aware of what and how one knows, declarative, conditional and
procedural knowledge strategies in the socio-scientific argumentation development processes more
effectively and that they engaged in metacognitive awareness behaviors more. In a similar vein, the
metacognitive awareness skill scores of the PSTs with HSAS were significantly higher than the scores of
the PSTs with LSAS. Taken together, these results may suggest that two different groups of the PSTs with
different socio-scientific argumentation skills differed from one another in terms of the way of operating
metacognitive awareness in the socio-scientific argumentation processes and the metacognitive
awareness levels. Thus, it may be suggested that metacognitive awareness may be an effective variable
in utilizing high socio-scientific argumentation skills. Previous research in the literature which examined
the relationship between metacognitive awareness and argumentation skills and theoretical
explanations support the results of the present study. Mason and Santi (1994) investigated the
argument levels in terms of metacognitive awareness in their research on 5th graders. The findings
demonstrated that the high levels of metacognitive awareness were accompanied by the argument
development levels.

In the research, being aware of what one knows and how one knows, awareness about knowledge
management methods, and awareness about changes in the conceptual structure were identified as
metacognitive awareness levels in the argument development process. Accordingly, it was found out
that comparisons were made by evaluating different types of knowledge and beliefs, the evidence
setting the ground for knowledge was recognized, and some evaluations were made with regard to the
precision and plausibility of the knowledge and methodological process. It was also revealed that
metacognitive awareness, that is, being aware of what one knows, how and why one knows is required
to generate claims, justifications, and rebuttals. Metacognitive awareness was specified as a
requirement for the critical evaluation of claims and justifications and the development of
argumentative thinking. These findings had similarities with metacognitive awareness behaviors
exhibited in the form of being aware of what and how one knows, declarative, conditional and
procedural knowledge strategies. This is also consistent with the fact that the PSTs with HSAS who
developed arguments about socio-scientific issues used metacognitive awareness strategies more
effectively in the argumentation development process and engaged in metacognitive awareness
behaviors more. On the other hand, the effectiveness of the argumentation process is dependent on the
comprehension level of the problem situation, and it is required to develop knowledge and
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understanding related to the problem prior to procedural knowledge (De Vries, Lund, & Baker, 2002).
Therefore, it becomes more important to, firstly, appeal to the strategies towards understanding the
problem in order to develop quality arguments. It was revealed in this research that the PSTs with HSAS
who generated sophisticated arguments as opposed to the PSTs with LSAS used the strategies regarding
understanding the problem more effectively.

Another result of the research was that the PSTs with HSAS conducted various studies with the
purpose of monitoring and organizing so as to make their arguments more quality, while the PSTs with
LSAS did not systematically use monitoring-organizing studies in the argumentation process with the
exception of only a few of them who re-read the texts for correcting the mistakes in writing. In Duschl
and Osborne’s (2002) literature review study, it was revealed that metacognitive awareness is required
for the development of argumentation skills in science classrooms. Additionally, they argued that these
skills are a sine qua non for the generation and evaluation of evidence in the argumentation process and
that this process requires students to become aware of thinking processes, producing examples,
completing additional information needs, and filling the gaps after spotting them in this information.
Thus, they underlined the significance of being aware of the thinking process in the argumentation
development process and carrying out monitoring-organizing studies. Consistently, Herrenkohl and
Guerra (1998) stressed the importance of studies of monitoring thoughts in the argumentation process
and noted that this process has a multi-cyclical structure rather than a linear one.

In the research, the other metacognitive awareness strategies which the PSTs with HSAS engaged in
more actively were found to be planning, evaluation, and decision-making strategies. Kortland (2001)
drew attention to the effective use of decision-making strategies by thinking deeply in the
argumentation development process. Shaenfield (2009) examined metacognitive awareness, planning,
evaluation and anticipation strategies in particular in the development of argumentation skills in one
part of the experimental research. The results regarding metacognitive awareness demonstrated that
metacognitive awareness is a significant mechanism in the development of argumentation process.
Kuhn, Goh, Lordanou and Shaenfield (2008) detected that metacognitive awareness is a critical outcome
for understanding the goals and strategic knowledge in the argumentation process. Furthermore, based
on research findings, they noted that metacognitive awareness about argumentation is a required
condition to formulate the discussion process, understand the purpose of the discussion and carry out
high-level practices. Kuhn and Udell (2003) analyzed the development of argumentation skills through
collaborative learning method in their research. They implemented intense exercises in their study
onl4-15-year-old students for the development of argumentation. Metacognitive awareness was not
examined directly in Kuhn and Udell’s study, and they proposed that high-level argumentation skills
such as counter-positions and rebuttals cannot be developed only through practices, and that
metacognitive awareness regarding tasks is needed. Some other researchers emphasized the
importance of metacognitive awareness for the development of argumentation skills (Felton, 2004;
Rapanda et al., 2013).

In the light of the research results supported by research in the related literature, it may be
suggested that metacognitive awareness can be an effective variable in the development of
sophisticated arguments about socio-scientific issues, that is, the use of high socio-scientific
argumentation skills, which implies that there may be a cause and effect relationship between
metacognitive awareness and socio-scientific argumentation skills. However, the results obtained in the
research must be evaluated within some limitations. It should be noted that the results are valid for the
PSTs participating in the research and cannot be generalized. In addition, the data about socio-scientific
argumentation skills were gathered over the written argumentation skills. Some suggestions are drawn
based on the results of the study:

e The results demonstrated that metacognitive awareness can be effective in the use of high socio-
scientific argumentation skills. In this sense, metacognitive awareness-based learning activities can
be organized for the development of socio-scientific argumentation skills.
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e The significance of socio-scientific argumentation skills in science education has constantly
increased over the recent years. The research results concluded that metacognitive awareness may
be an important factor in displaying HSAS. In this regard, educative training programs can be
organized to cultivate skills and knowledge about how to use metacognitive awareness in PSTs so
as to develop their socio-scientific argumentation skills in science courses.

e Conducting more research on larger and different samples at primary, secondary and tertiary
education levels may provide generalizable and comprehensive information regarding the existing
situation.

e Experimental studies may be conducted to reveal the effect of metacognitive awareness in the
cultivation of high socio-scientific argumentation skills.

e Examining metacognitive awareness skills together with verbal and written argumentation skills
may contribute to gathering more comprehensive information regarding the situation.
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Tiirkge Siiriim

Giris

Bilim ve teknolojideki gelismelere bagl olarak ortaya c¢ikan, merkezinde etik ve ahlaki anlamlar
barindiran sosyal ikilem ve tartismalar sosyobilimsel konular olarak adlandiriimaktadir (Sadler & Zeidler,
2005a). Bilimsel temelli olma, tartismali durumlari ifade etme, politik ve sosyal boyutlar tasima
sosyobilimsel konularin 6zellikleri arasinda siralanmaktadir (Sadler & Zeidler, 2005b). Niikleer eneriji
santralleri, kiiresel 1sinma, alternatif enerji kaynaklari, klonlama, genetigi degistirilmis organizmalar gibi
tartismali durumlar sosyobilimsel konular kapsaminda degerlendiriimektedir (Sadler, 2004). Gergek
hayat problemlerini yansitan sosyobilimsel konularla ilgili karar verme hizla 6nem kazanirken (Ratcliffe &
Grace, 2003), fen siniflarinda da bu karar silirecini anlamanin 6nemi artmaktadir. Okullardaki fen
egitiminin 6nemli ciktilari arasinda da Ogrencilere sosyobilimsel konularla ilgili karar verebilmek igin
gerekli anlayis ve beceriyi kazandirmak yer almaktadir (Dawson & Venville, 2010). Nitekim fen egitim
cevreleri de sosyobilimsel konularla ilgili karar verme yeteneginin fen okuryazarhginin 6nemli bir pargasi
oldugunu ifade etmektedir (American Association for the Advancement of Science [AAAS], 1990; Sadler,
2004). Sosyobilimsel konularla ilgili karar verme sireci ise arglimanlar iretmeyi ve elestirel dislinmeyi
icermektedir (Kolst@, 2004). Argliman, iddia ve gorislerin savunulmasi sonucunda elde edilen urtin olup,
argimanlarin yapilandiriima slreci ise arglimantasyon olarak tanimlanmaktadir (Kuhn & Udell, 2003).
Argiimantasyon, bir konu hakkinda iddialar ileri siirme, destekleme ve elestirme siireci olarak
belirtiimektedir (Osborne, Collins, Ratcliffe, Miller, & Duschl, 2003). Arglimantasyon becerisi gelisimi icin
egitsel ¢alismalarin yapilmasi ihtiyaci son 20 yildir daha da artmistir (Rapanta, Garcia-Mila, & Gilabert,
2013). Arglimantasyonun fen egitiminde vurgulanmasi fikri ise son yillarda hiz kazanmakta olup (Kolstg
et al.,, 2006) bu baglamda ¢ok sayida arastirmada argiimantasyonun fen egitimi icin 6nemi lzerinde
durulmaktadir. Arastirmacilarin bir b6limi ise argimantasyonun fen egitiminde merkez rol oynamasi
gerektigine inanmaktadir (Driver, Newton, & Osborne, 2000; Duschl & Osborne, 2002; Newton, Driver, &
Osborne, 1999). Elestirel diisiinme becerisi ve fen okuryazarligi gelisimini destekleme, bilimsel bilginin
epistemolojisini anlama, bilimsel okuma ve yazmay: gelistirme, gbzlem ve teori arasindaki farki anlama,
karar slrecinde kisisel ve sosyal degerlerin etkisini anlama, kanitlar farkl acilardan degerlendirebilme
arglimantasyonun fen siniflarina sagladigi yararlar arasinda siralanmaktadir (Driver et al., 2000; Jimenez-
Aleixandre & Erduran, 2007). Bu baglamda arglimantasyonun deger yargilarindan arinmis kararlar
verilmesi icin 6nemli oldugu soylenebilir.

Sosyobilimsel konularla ilgili karar verme sirecine de sosyal ve kiltiirel degerler, epistemolojik
inanclar, dini ve ahlaki degerler etki etmektedir (Liu, Lin, & Tsai, 2010; Sadler, Chambers, & Zeidler,
2004; Simonneaux, 2007; Zeidler, Walker, Ackett, & Simmons, 2002). Medya ve toplumdaki
tartismalardan da etkilenen bu silrecte 6grenciler kendi arglimanlarini olusturmada zorluklar
yasamaktadir (Simonneaux, 2007). Ogrencilerin sosyobilimsel konularla ilgili karar ve tartisma siirecine
etkin bir sekilde katilarak dogru kararlar verebilmeleri ise sosyobilimsel konularla ilgili arglimantasyon
becerilerini gelistirmeleri ile mimkiin olabilmektedir (Lin & Mintzes, 2010). Nitekim, argiimantasyon
becerisi sosyobilimsel konularla ilgili kanitlarin dogrulugunu degerlendirerek bilgi temelli kararlar
verebilmek icin 6nemli bir yol olarak gorilmektedir (Dawson & Venville, 2010; Newton et al., 1999). Bu
durum sosyobilimsel konularla ilgili arglimantasyon becerisi lzerinde c¢alismalarin yapilmasini énemli
kilmaktadir. ilgili alan yazinda da sosyobilimsel konularla argiimantasyon becerisi yani sosyobilimsel
argiimantasyon becerisi Uzerinde 6nemle duruldugu goérilmektedir. Bu dogrultuda sosyobilimsel
arglimantasyon becerisinin gelisimine katki saglamak amaciyla gesitli arastirmalarin gergeklestirildigi
gorulmektedir. Bunlardan Sadler ve Donelly (2006), arastirmalarinda igerik bilgisinin ve ahlaki
diisinmenin sosyobilimsel argiimanlarin niteligine etkisini incelemislerdir. Christenson, Rundgren ve
Hoglund (2012), arastirmalarinda ortaokul 6grencilerin sosyobilimsel konularla ilgili informal
argiimantasyonlarini destekleyici gerekce ve bilimsel bilgi kullanimi agisindan incelemislerdir. Sadler ve
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Fowler (2006) ise arastirmalarinda sosyobilimsel argiimantasyon siirecinde igerik bilgisinin nasil
kullanildigini incelemislerdir. Molinatti, Girault ve Hammond (2010) da kék hiicre konusunda
yuruttukleri arastirmalarinda lise 6grencilerinin sosyobilimsel konularla ilgili arglimantasyon becerisini ve
karar verme becerilerini analiz etmislerdir. Lin ve Mintezs (2010) ise altinci sinif 6grencileri Uzerinde
bireysellestirilmis  O6gretim  kullanarak yurGttikleri arastirmalarinda  sosyobilimsel  konularla
arglimantasyon becerisi gelisimini basari dizeyleri agisindan incelemislerdir. Dawson ve Venville (2010)
lise genetik derslerinde 6grencilerin sosyobilimsel konularla ilgili arglimantasyon becerilerinin
gelistiriimesi icin Ogretim stratejileri Uzerinde arastirma yapmislardir. Osborne, Erduran ve Simon,
(2004), calismalarinda argilimantasyon becerisi gelisimini destekleyen 6grenme cevresi desenlenmesini
ve degerlendirilmesi Uzerine odaklanmislardir. Deveci (2009) c¢alismasinda arglimantasyona dayal
o6gretim yonteminin sosyobilimsel arglimantasyon, bilgi seviyesi ve bilissel diisiinme becerileri tGzerinde
etkisini incelemistir. Soysal (2012) alan bilgi dlzeyinin sosyobilimsel argiimantasyon kalitesi tzerine
etkisini arastirmistir. Demircioglu ve Ucgar (2014) calismalarinda 6gretmen adaylarinin sosyobilimsel
konularla ilgili yazih argimanlari akil ylirGitme tarzi, Toulmin argiman modeli ve argiiman seviyeleri
agisindan incelemislerdir. Oztirk (2013), eylem arastirmasi olarak gerceklestirdigi calismasinda
sosyobilimsel konularla arglimantasyon becerisi gelisimi lizerine odaklanmigtir. Bu ¢alismalar genel
olarak degerlendirildiginde arastirmalarda sosyobilimsel argimantasyon becerisi lzerinde etkili olan
faktorlerin incelenmesine (Christenson et al., 2012; Sadler et al., 2004; Sadler & Donelly, 2006; Sadler &
Fowler, 2006; Soysal, 2012), gesitli 6gretim etkinlikleriyle sosyobilimsel arglimantasyon becerilerinin
gelistiriimesine (Dawson & Venville, 2010; Deveci, 2009; Lin & Mintezs, 2010, Molinatti et al., 2010;
Oztiirk, 2013), sosyobilimsel konularla argiimantasyon becerisinin degerlendirilmesi icin 6lgek
gelistiriimesine (Sadler & Donelly, 2006; Topgu, Sadler, & Yilmaz-Tuzun, 2010) yonelik temalarin konu
alindig goriilmektedir.

Argiimantasyon becerisi gelisimi slrecinde gesitli problemler yasanmasi ve bu becerinin yeterli
dizeyde kazanilamamasi (Candan, 2006; Guven, 2002; Kivang, 2003; Newton et al., 1999; Sandoval &
Millwood, 2005; Yigittir, 2003) arastirmacilari sosyobilimsel argiimantasyon becerisini etkileyen
faktorleri inceleme tzerinde yogunlastirmistir. Bu dogrultuda, icerik bilgisinin, basarinin, bilgi, deger ve
kisisel deneyimlerle baglantili; kultir/toplum, cevre, ekonomi, bilim, etik/ahlak, politika gibi alanlarin
inceleme konusu olarak alindigi gérilmektedir. Diger taraftan, bir argimanin gelistiriimesi icin temel
kosul kisinin neyi bilip neyi bilmediginin farkinda olmasidir. Bu siireg kisinin neyi, nigin, nasil, ne zaman
bildigi tzerine mantikh dislinmesini yansitmaktadir. Bunlar ise bilissel farkindali§i gerektirmektedir
(Mason & Santi, 1994). Bilissel farkindalik ne bildigimizi ve neyi bilmedigimizi bilme; problem ¢6zerken
zihinsel olarak yaptigimiz islem ve stratejilerin farkinda olma; zihinsel Urinleri degerlendirme ve
lzerinde disinme vyetenegi olarak tanimlanmaktadir (Costa, 1984). Bilissel farkindalik becerileri
o6grenmeyi bilingli olarak kontrol etmeyi, strateji secmeyi ve planlamayi, 6grenmedeki ilerlemeyi
denetlemeyi, hata taramalari yapmayi ve diizeltmeyi, 6grenme stratejilerini analiz ederek degistirmeyi
icermektedir (Ridley, Schutz, Glanz, & Weinstein, 1992). Bu beceriler bireye problem ¢6zme sireci
boyunca kendini izleme, nasil bir yol takip edecegini planlama ve kendi performansini degerlendirme
olanagi saglamaktadir (Metcalfe & Shimamura, 1994). Duschl ve Osborne (2002) de argiimantasyon
siirecinde Ogrencilerin dusincelerini kendi cumleleriyle dile getirdiklerini, bu nedenle bilissel
farkindahgin 6nem kazandigini belirtmektedir. Dusch ve Osborne bilissel farkindalikla 6grencilerin neyi,
nasil bildiklerinin farkinda olduklarini bdylece o dislinceye nigin inandiklarini da daha iyi
anlayabileceklerini ifade etmektedirler. Ayrica, bilissel farkindalik insanlarin yalnizca ne bildiklerinin
farkinda olmasi degil ayni zamanda bilgiye nasil ulastiklarinin ve nasil kullanacaklarinin da farkinda
olmasini gerektirmektedir.

Argiiman ortamlarinda da 6grencilerin sahip olduklari bilgiler ile neden ona inandiklarini sebepleriyle
birlikte ortaya attiklari igin bilissel farkindalik ile argimantasyonun yakindan iliskili oldugu sdylenebilir.
ilgili alan yazinda (Kuhn & Udell, 2003; Kuhn, Goh, Lordanou, & Shaenfield, 2008; Mason & Santi, 1994;
Shaenfield, 2009) da bilissel farkindahigin arglimantasyon icin onemli bir beceri olduguna vurguda
bulunulmaktadir. Ancak, bilissel farkindahgin ylksek argiimantasyon becerisi sergilenmesinde bir etken
olup olmadigi ile ilgili detayh bilgiler saglanmasi, bilissel farkindalik ve arglimantasyon arasinda vurguda
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bulunulan bu iliskinin anlamli ve anlasilir hale getirilmesi i¢in neden-sonug iliskisi baglaminda duruma
iliskin ayrintili bilgiler saglayacak ¢alismalara ihtiya¢ duyulmaktadir.

FBO adaylarinin sosyobilimsel argiimantasyon siireglerinin biligsel farkindalik agisindan nedensel
karsilastirma yapilarak incelenmesi ise hem 6gretmen egitimi hem de ortaokul seviyesinde fen egitimi
icin biylik ®nem tasimaktadir. Ciinkii FBO adaylarinin sosyobilimsel arglimantasyon becerilerini etkili bir
sekilde kullanabilmeleri; kendilerinin bilimsel okuryazar bireyler ve toplumsal tartismalara aktif katilan
vatandas olmalari, 6gretmenlik hayatlarinda ise 6grencilerine sosyobilimsel konularla ilgili karar verme
mekanizmasini ve arglimantasyon becerisini etkin bir sekilde kazandirabilmeleri, bilimsel okuryazar
bireyler yetistirebilmeleri igin gereklilik arz etmektedir. Bununla birlikte, ilgili alan yazin taramasiyla
ulasilabilen kaynaklarla sinirli olmak kaydiyla FBO adaylarinin sosyobilimsel arglimantasyon siireglerinin
bilissel farkindalik agisindan incelendigi bir calismaya rastlanmamistir. FBO adaylarinin sosyobilimsel
arglimantasyon sureclerinin bilissel farkindalik agisindan incelenmesi amaciyla gercgeklestirilecek bir
nedensel karsilastirma arastirmasi bilissel farkindaligin bu siirecte etkili bir degisken olup olmadigi ile
ilgili ayrintil bilgi saglayacaktir. Diger bir anlatimla, sosyobilimsel argiimantasyon becerisi ile bilissel
farkindalik arasinda neden-sonug iliskisi olup olmadigi ile ilgili fikir yurutiilmesine olanak taniyacaktir. Bu
baglamda, elde edilecek bilgilerin ise sosyobilimsel argiimantasyon becerisinin gelistirilmesi,
sosyobilimsel arglimantasyon becerisi gelisiminde biligsel farkindaligin islevinin belirlenmesi ve bilimsel
okuryazar bireylerin yetistirilmesi icin yapilacak galismalara 6nemli bir kaynak olacagi, bu dogrultuda
ulusal ve uluslararasi alan yazina katkilar saglayacag distnilmektedir. Belirtilen gerekgeler,
dogrultusunda bu arastirmada FBO adaylarinin farkli diizeyde sosyobilimsel argiimantasyon becerileri
sergilemelerinde bilissel farkindahgin etkili olup olmadiginin incelemesi amaglanmistir. Bu ana amag
dogrultusunda bu calismada su sorulara yanit aranmistir.

o Yiiksek ve diisiik sosyobilimsel argiimantasyon becerili FBO adaylarinin sosyobilimsel argiimantasyon
siireclerinde bilissel farkindalik becerisi ise kosulmakta midir?

e Eger ise kosuluyor ise bu iki grubun sosyobilimsel argiimantasyon siireglerinde kullanilan bilissel
farkindalk stratejileri farkhhk gdstermekte midir? Nasil?

e Bu iki grup FBO adayinin bilissel farkindalik beceri diizeyleri anlamli olarak farkhlasmakta midir?

Yontem
Arastirma Modeli

FBO adaylarinin yiiksek ve diisiik sosyobilimsel argiimantasyon becerisi sergilemelerinde bilissel
farkindahgin etkili olup olmadigini incelemek amaciyla gergeklestirilen bu ¢alisma bir nedensel
karsilastirma arastirmasi olarak desenlenmistir. Nedensel karsilastirma arastirmalarinda ayni durumdan
farkh sekillerde etkilenmis iki grup ya da farz edilen durumdan etkilenmis ve etkilenmemis iki grup
vardir. Mevcut durumun olasi nedenlerini ve etkileyenlerini belirleyebilmek i¢in bu gruplar bazi
degiskenler acisindan incelenmektedir. Boylece, deneysel arastirmalardan farkli olarak katilimcilar
Uzerinde herhangi bir midahale olmaksizin neden-sonug iliskisi hakkinda fikir olusturulmasina imkan
saglamaktadir (Cohen & Manion, 1994). Bu arastirmada da ylksek ve dlstuk sosyobilimsel
arglimantasyon becerisine sahip gruplar bulunmaktadir. Arastirma kapsaminda bu gruplarda bulanan
FBO adaylarinin sosyobilimsel argiimantasyon becerisi nitel ve nicel yéntemlerle bilissel farkindalik
degiskenine gore derinlemesine incelenmistir. Boylece, sosyobilimsel arglimantasyon becerisi olarak
farkhhk gosteren gruplarin bilissel farkindalik becerisine gore farkhlik gosterip géstermedigi dolayisiyla
bilissel farkindaligin bu siirecte etkili bir faktor olup olmadigi belirlenmeye calisiimistir.
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Katilimcilar

Arastirmanin calisma grubu bir devlet (iniversitesinde 6grenim gérmekte olan FBO adaylari arasindan
amaglh 6rnekleme yoéntemlerinden 6lgiit 6rnekleme ydntemiyle belirlenmistir. Bu slregte igerik bilgisi
degiskenini kontrol altina alabilmek icin ¢alisma grubu genetik ve gevre bilimi derslerini almis olan
lglnct ve dordiinci sinif Ogrencileri arasindan olusturulmustur. Calisma grubunun olusturulmasi
asamasinda ise ilgili alan yazindan yararlanilarak gelistirilen Sosyobilimsel Arglimantasyon Becerisi Diizey
Belirleme Rehberi (SABR) kullanilmistir. SABR ile FBO adaylarinin sosyobilimsel konularla ilgili yazili
arglimantasyon becerilerine iliskin veriler toplanmistir. SABR (glnci ve doérdinci sinif dizeyinde
dgrenim gdérmekte olan 156 FBO adayina uygulanmistir. Toplanan veriler Topcu vd. (2010) tarafindan
gelistirilen arglimantasyon beceri diizeyleri temele alinarak dort seviyede analiz edilmistir. Seviye 1,
yalnizca bir iddia; seviye 2 bir iddia ve dogrulayici; seviye 3 dogrulanmis bir iddia ve karsi iddia; seviye 4
dogrulanmis iddialar, karsi bir iddia ve karsi iddiaya iliskin guiriitiiciiler icermektedir. FBO adaylarindan
sosyobilimsel argiimantasyon becerisi dordiincli seviyede olanlar yiiksek sosyobilimsel arglimantasyon
becerili (YSAB) gruba, sosyobilimsel arglimantasyon becerisi birinci seviyede olanlar ise dusik
sosyobilimsel argiimantasyon becerili (DSAB) gruba dahil edilmistir. Bu dogrultuda yuksek ve disik
sosyobilimsel arglimantasyon becerili iki grup su 6lglitlere bagli olarak belirlenmistir:

e YSAB FBO adaylari igin Giglincii veya dérdiincii sinif diizeyinde 6grenim gérme, her iki sosyobilimsel
arglimantasyon senaryosu igin dordiinci seviyede argiimantasyon becerisi sergileme yani
dogrulanmis iddialar, karsi iddia ve kargi iddiaya iligkin glriticller 6ne stirmiis olma,

* DSAB FBO adaylari igin {iclincii veya dérdiincii sinif diizeyinde 6grenim gdrme, her iki sosyobilimsel
arglimantasyon senaryosu icin birinci seviyede arglimantasyon becerisi sergileme yani senaryoda
verilen ikilem durumuyla ilgili yalnizca iddialar 6ne siirmus; dogrulayici, karsi iddia ya da ¢lrGtici
gelistirememis olma,

Bu 6lgiitlere bagh olarak YSAB FBO adaylarini olusturan galisma grubunda her iki sosyobilimsel
arglimantasyon senaryosunda argiimantasyon beceri seviyesi dort olan 11’i kiz ve 13’l erkek toplam 24
FBO adayi bulunmaktadir. Bu FBO adaylarinin 14’( tiglincii sinif 10’u dérdiincii sinif diizeyinde 6grenim
gdrmektedir. DSAB FBO adaylarini olusturan ¢alisma grubunda ise her iki sosyobilimsel arglimantasyon
senaryosunda beceri seviyesi bir olan 9’u kiz ve 12’si erkek toplam 21 FBO adayi bulunmaktadir. Bu FBO
adaylarinin ise 15’i Gglinct sinif diizeyinde, 6’s1 dérdiinci sinif diizeyinde 6grenim gérmektedir.

Veri Toplama Araglari

Bilisétesi Farkindalk Envanteri (BFE): Arastirma kapsaminda FBO adaylarinin bilissel farkindalik
beceri diizeylerini belirleyebilmek icin Scraw ve Dennison (1994) yetiskinler icin hazirladigl “Bilisotesi
Farkindalik Envanteri” kullanilmistir. Scraw ve Denisson’nun hazirladigi Bilisotesi Farkindalik Envanteri
(BFE) yetiskinlerin bilissel farkindaliklarini 6lgmeye yonelik hazirlanmis bir 6lgme araci olup BFE’nin
Tirkgce formunun gegerlilik ve givenirlik calismasi Akin, Abaci ve Cetin (2007) tarafindan
gerceklestirilmistir. Bu sirecte, dilsel es degerlik bulgulari dlgegin orijinal ve uyarlanan form puanlari
arasindaki iliskinin .93 oldugunu géstermistir. Olgegin yapi gegerligini incelemek amaciyla agimlayici
faktor analizi (AFA) yapilmistir. AFA sonucunda toplam varyansin % 47’sini aciklayan bilis bilgisi ve bilisin
diizenlenmesi temel boyutlari altinda yer alan 8 faktérli bir yapi elde edilmis. Olgek maddelerine iliskin
faktor yuklerinin .32 ile .83 arasinda degistigi belirlenmistir. Uyum gecerligi calismasinda Yurdakul (2004)
tarafindan gelistirilen Bilisotesi Farkindalik Envanteri kullanmistir. Uyum gecerliligi icin bu iki olgek
arasinda kolerasyon .95 olarak hesaplanmistir. Madde analizi sonucunda alt oOlgeklerin madde-test
korelasyonlarinin .35 ile .65 arasinda degistigi gorilmustir. BFE'nin toplami igin i¢ tutarlilik ve test-tekrar
test givenirlik kat sayilari .95 olarak bulunmustur. Bu bulgulara dayanarak BFE’nin egitim alaninda
kullanilabilecek, gegerli ve giivenilir bir 6lgme araci oldugu tespit edilmistir.
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Bu arastirmada ise BFE glvenirlik ¢calismasi yapilarak kullaniimistir. Glvenirlik ¢alismasi igin BFE 176
FBO adayina uygulanmistir. Testin toplamina iliskin Cronbach alfa katsayisi .91 olarak hesaplanmistir.
BFE’nin “Bilisin bilgisi” alt boyutunun Cronbach alfa katsayisi .79, “Bilisin diizenlenmesi” alt boyutunun
Cronbach alfa katsayisi ise .90 olarak hesaplanmistir.

Sosyobilimsel Argiimantasyon Becerisi Diizey Belirleme Rehberi (SABR): SABR yiksek ve dlsik
sosyobilimsel argiimantasyon becerisine sahip FBO adaylarinin belirlenmesi amaciyla kullanilmistir.
SABR’nin hazirlanmasi slrecinde sosyobilimsel ikilem senaryolari ve senaryolarla ilgili sorularin
olusturulmasi igin Oncelikle ilgili alanyazin incelenmistir. Alanyazin incelemesi sonucunda Sadler ve
Zeidler (2005b) tarafindan gelistirilen biri gen terapisi digeri klonlamayla ilgili Huntington Hastalig icin
Gen Terapisi ve Olmiis Cocugun Klonlanmasi olmak iizere iki sosyobilimsel ikilem senaryosu segilmistir.
Arastirmada, ilgili senaryolarin gevirisi yapildiktan sonra ingilizce ve Tiirkge metinler arasindaki uyum
kontrolii igin ana dili Tiirkge olan ve ingilizce egitimi alaninda uzman g 6gretim Uyesinden goriis
alinmustir. ikinci asamada FBO adaylarinin senaryolarinda verilen ikilemlerle ilgili iddia, destekleyici, kars:
iddia ve karsi iddiaya iliskin curaticiler gelistirebilme yeteneklerini degerlendirebilmek amaciyla ilgili
alan yazindan (Lin & Mintzes, 2010; Topgu et al., 2010) yararlanilarak olusturulmus agik uglu sorular
hazirlanmistir. Hazirlanan senaryo ve sorular alanda uzman iki 6gretim Uyesinin gorisiine sunulup,
alinan donitler dogrultusunda gerekli diizeltmeler yapilmistir. Yeniden dizenlenen form; 3. sinif
diizeyinde dért, 4.sinif diizeyinde dért FBO adayi Gizerinde pilot uygulamasi yapildiktan sonra son seklini
almistir.

Sosyobilimsel Argiimantasyon Siirecinde Bilissel Farkindaligi Inceleme Gériisme Formu (GF): GF
sosyobilimsel argiimantasyon sirecini bilissel farkindalik agisindan incelenmesi amaciyla kullaniimistir.
GF problem durumlarinin sunuldugu sosyobilimsel ikilem senaryolari ile argiman gelistirme siurecinde
kullanilan biligsel farkindalik becerilerini agiga ¢ikarmaya yonelik sorular olmak (zere iki bdlimden
olusturulmustur. GF’nin hazirlanmasi asamasinda ilk olarak alanyazinda sosyobilimsel ikilem senaryolari
incelenmistir. Bu inceleme sonucunda Sadler ve Zeidler’in (2005b) Zekilik icin Gen Terapisi ile Bell ve
Lederman’in (2003) Kiresel isinma senaryolari goriisme formunda kullaniimak tzere secilmistir. Boylece,
sosyobilimsel argiimantasyon becerilerinin icerik olarak farkh baglamlarda incelenmesi amaglanmistir.
Arastirmada, ilgili senaryolarin gevirisi yapildiktan sonra ingilizce ve Tiirkge metinler arasindaki uyum
kontrolii icin ana dili Tirkge olan ve ingilizce egitimi alaninda uzaman (i¢ 6gretim lyesinden gériis
alinmistir. Bu gorisme formunda SABR’den farkli olarak karsi iddia ve karsi iddiaya iliskin guritici
Uretmelerine yénelik onlari yonlendirme amach sorular eklenmemistir. Yalnizca argliman gelistirecekleri
problem durumu sunulmustur. Bodylece, sosyobilimsel konularla ilgili bir problem durumuyla
karsilasildiginda yonlendirme olmaksizin bu sireci nasil islettikleri, bilissel farkindalkla ilgili hangi
becerilerden nasil ve nigin faydalandiklari incelenmeye calisilmistir. Bu dogrultuda oOncelikle yazih
argiimantasyon sirecini nasil islettiklerini asama asama aciklamalari istenmistir. Daha sonra ise
“Problemi daha iyi anlamaya yonelik herhangi bir ¢alisma yaptiniz mi? Nasil? -Hangi dislnceyi
savunacaginiza nasil karar verdiniz? Segiminizi nasil yaptiniz? -Argiiman gelistirme siirecinde planlama
calismasi yaptiniz mi? Bu amagla hangi calismalari yaptiniz? - Argliman gelistirme slreci boyunca
herhangi bir izleme veya diizenleme ¢alismasi yaptiniz mi? Nasil? -Argiiman gelistirme sireci boyunca
degerlendirmeye yonelik herhangi bir calisma yaptiniz mi? Nasil? - Bilgilerin glivenirligi icin sorgulama
yaptiniz mi?” sorulari adaylara yazili arglimantasyon siirecleri tamamlandiktan sonra yoneltilmistir. GF
hazirlandiktan sonra alanda uzman iki 6gretim tyesinin goriisiine sunulup alinan dénitler dogrultusunda
gerekli diizenlemeler yapilmistir. Daha, sonra tglinci sinif diizeyinde dort, dérdinci sinif diizeyinde dort
FBO adayi iizerinde pilot uygulamasi yapilarak forma son sekli verilmistir.

568



Ayse OZTURK — Pegem Egitim ve Ogretim Dergisi, 7(4), 2017, 547-582

Verilerin Toplanmasi

SABR’ye iliskin verilerin toplanmasi: Arastirmanin ¢alisma grubunu olusturabilmek amaciyla SABR
156 FBO adayi lizerinde uygulanmistir. Verilerin toplanmasi siirecinde &ncelikle arastirmanin amaci ile
ilgili bilgi verilmis, toplanan bilgilerin gizli kalacagi belirtilmistir. Daha sonra 6grencilerden SABR’yi
okumalar ve agiklanmasini istedikleri herhangi bir sey varsa sormalari istenmistir. FBO adaylarinin
SABR'’yi cevaplama siireleri 25-30 dakika arasinda stirmastar.

GF verilerinin toplanmasi: Arastirmada, 21'i disik ve 24’0 yiiksek sosyobilimsel argiimantasyon
becerili toplam 45 FBO aday! ile birebir gérisme yapilmistir. Gériisme sirecinde oncelikle FBO
adaylarina arastirmanin amaci ile ilgili bilgi verilmis, bilgilerin gizli tutulacagl sdylenmis ve goriismeyi
kayit altina almak igin izin istenmistir. Gériisme siirecinin ilk asamasinda FBO adaylarina sosyobilimsel
ikilem senaryolari verilerek sunulan problem durumu ile ilgili yazili argimanlarini gelistirmeleri igin
zaman taninmistir. Bu sidrecgte katihmcilara higbir soru yoéneltilmemistir. Ancak, bu siirecte tekrar
okumalari yapma, sesli 6zetlemeler yapma gibi bilissel farkindalik ¢ercevesinde degerlendirilebilecek
davranislar kayit altina alinmistir. ikinci asamada ise FBO adaylari ile gériismeler yapilarak siireci nasil
islettiklerine iliskin bilgiler toplanmistir. Bu dogrultuda, katiimcilara ikilem senaryonu okuma
asamasindan baslanarak sureci nasil iglettikleri agiklatilmis ve hazirlanan sorular yéneltilmistir. Boylece,
bu sireg bilissel farkindalik stratejilerinin kullanimi agisindan detayli olarak incelenmeye calisiimistir.

BFE’ye iliskin verilerin toplanmasi: Arastirmanin g¢alisma grubunu olusturan 21’i disik ve 24’0
yiiksek sosyobilimsel arglimantasyon becerisine sahip toplam 45 FBO adayina uygulanmistir. BFE ¢alisma
grubunu olusturan FBO adaylarina GF'ye iliskin gériisme siireci tamamlandiktan sonra 15 dakika bir ara
verilip uygulanmistir. BFE’ye iliskin verilerin toplanmasi asamasinda gériismeler 20-25 dakika arasinda
sirmustar.

Verilerin Analizi

SABR’ye iliskin verilerin analizi: SABR’ye iligkin verilerin ¢dzimlenmesi siirecinde 6ncelikle
arglimantasyon becerisi bilesenleri cercevesinde igerik analizi yapilmistir. Bdylece, FBO adaylarinin
trettikleri arglimanlarin hangi bilesenlerden meydana geldigi tespit edilmistir. ikinci asamada ise Topcu
vd. (2010) tarafindan gelistirilip kullanilan argimantasyon beceri dlizeyleri degerlendirme 6l¢ltii temele
alinarak siniflandiriimistir.Bu ¢éziimlemelere 6rnekler Tablo 1’de sunulmustur.

Sosyobilimsel arglimantasyon beceri seviyelerinin belirlenmesi icin yapilan nitel analizlerin
givenirligini saglamak icin nitel arastirma ve arglimantasyon becerisinde uzman ikinci bir kodlayicinin
gorusiine basvurulmustur. Kodlayici giivenirligi .89 olarak hesaplanmistir (Miles & Huberman, 1994).
Bununla birlikte goris ayriligi olan kodlar Gizerinde uzmanla birlikte tartisilarak uzlasmaya varilmistir.

GF verilerinin analizi: Goériisme verileri icerik analizi yapilarak ¢6ziimlenmistir. icerik analizi
yonteminin ilk asamalari olan acik ve secici kodlama (Strauss & Corbin, 1990) siireci takip edilmistir. Bu
dogrultuda yazili hale getirilen gorlisme ve yazili arglimantasyon metinleri birlestirilmistir. Arastirma
amaci dogrultusunda veri seti birka¢ kez satir satir okunarak bilissel farkindalik agisindan incelenerek
bazen dogrudan bazen de ortaya cikarilan anlamlardan yola ¢ikilarak kodlar olusturulmustur. Kodlar
benzerlik ve farkliliklarina gore gruplandirilarak bilissel farkindalik stratejileri kategorileri
olusturulmustur. Bu analiz sonucunda sosyobilimsel argiimantasyon sirecinde ise kosulan yedi bilissel
farkindalik stratejisi kategorisi tespit edilmistir. Arastirmada, betimlenen durumu okuyucunun zihninde
canlandirabilmek, sonuglara nasil ulasildigini, nasil ¢cikarimlarda bulunuldugunu géstermek ve arastirma
bulgularini desteklemek icin dogrudan alintilara yer verilmistir. Alintilarin goésterilmesi slirecinde
alintilarin hangi adaya ait oldugunu belirtmek icin harf ve sayidan olusan bir sistem kullaniimistir. Bu
baglamda DSAB FBO adaylarini kodlamak icin D, YSAB FBO adaylarini kodlamak icin ise Y harfi
kullanilmistir. Bu durumda (D,2) ifadesi iki numarali DSAB FBO adayina ait alintiy1 géstermektedir.
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BFFE’ye iliskin verilerin analizi: Yiiksek ve diisiik sosyobilimsel argiimantasyon becerisine sahip FBO
adaylarinin BFE puanlari bagimsiz gruplar t testi yapilarak istatistiksel olarak analiz edilmistir. Analiz
yapilmadan Once t testinin sayiltilari kontrol edilmis ve veriler istatistik programi kullanilarak p < .05
anlamlilik diizeyinde degerlendirilmistir.

Tablo 1.
Sosyobilimsel Argiimantasyon Becerilerinin Analizine iliskin Ornek Céziimlemeler.

*ASY Ornek Argiimanlar

Seviye 1: Tip eger boyle bir seye olanak sagliyorsa 6len ¢ocugun klonlanmasina izin

Yalnizca bir iddia verilmelidir. Neden izin verilmesin ki? ... (O, 53).

Seviye 2: Olen ¢ocugun klonlanmasina izin verilmemelidir. Ciinkii bu durum insan nesli igin

Bir iddia ve blyik bir tehlike olusturacaktir. Genlerimizin aktarilmasi sirasinda genetik cesitlilik

dogrulayici saglanmakta ve eger ayni ¢ocuk tekrar tekrar diinyaya getirilirse genetik gesitliligin
onlne gececektir ve belki de zayif ve hastalikh genlerin hep gen havuzuna
aktarilmasina yol agacaktir... (0,79).

Seviye 3: Kararim hayir olurdu. Olen ¢ocugun klonlanmasina izin verilmemelidir. Ciinkii saglkli

Dogrulanmis bir
iddia ve kars! iddia

bir sekilde yasayacagini disinmiyorum. Cinkd ilk klonlanan koyun Dolly yedi yil
yasayabilmisti. Olumsuz etkileri hayvanlar (izerinde kanitlanmis bir durum. insanlar
lizerinde denenmemelidir. Bunun tersini diisiinenler ise annenin Gzlintlsinl sebep
gostererek dlen g¢ocugun klonlanmasina izin verilmesinin gerektigini sdyleyecektir...
(6, 114).

Seviye 4:
Dogrulanmis
iddialar, karsi
iddialar,
clratdculer

Bence oOlen ¢ocugun klonlanmasina izin verilmemelidir. Clnkld bu uygulama hem
dogacak gocuk hem de tiim insanlik icin nemli problemlere yol agacaktir. Oncelikle
bu islemi baska bireylerde de hakl olarak yaptirmak isteyebilir. Bireyler sevdikleri
insanlar 6lmeden hiicrelerini alarak bu yontemi uygularlar. Bir neslin tekrar tekrar
ortaya ¢ikmasina yol agar. Diinya niifusu da kat kat artar dogal denge bozulur. Ayrica,
koyun klonlanlama arastirmasina goére de klonlanan koyun genetik yasini vicut
hiicresi alinan koyundan alindigi i¢in uzun yasamadigini géstermisti. Diger taraftan
¢ocugun toplum iginde yasayacagl kimlik sorunu da ¢ocuk icin énemli bir problem
olacaktir. Son olarak da insanlar tGzerinde boyle calismalarin yapilmasi etik degildir.
Farkli diisinenler ise izin verilmesi gerektigini soylerler. Clinkii annenin aci ¢ektigini,
cocugunu tekrar gérmek isteyecegini, yalniz kalmamasi gerektigini, psikolojik olarak
ihtiyaci oldugunu soylerler. Ancak, ¢ocuk dogdugunda kendinin gergek bir insan mi
yoksa kopya mi oldugunu bilemeyecek, anne, baba kavramlari karisacak, kimlik
arayisina girecek ve psikolojisi bozulacak. Tam bir kaos yasanacak. Bu durum hem
annenin hem de ¢ocugun psikolojisini geri dénisi olmayacak sekilde bozacak. Yani
bu ¢6ziim olmayacak... dogru bir karar olmayacaktir... (O, 92)

*ASY: Argliman seviyeleri ve yapilari

Goriisme Verilerinin Analizine iliskin Giivenirlik ve Gegerlik Calismalari

Arastirma sonuglarinin gecerliligi icin asagidaki calismalar yapiimistir:

Arastirmada elde edilen bulgular farkl veri toplama yontemleriyle (yazilh dokiimanlar ve gorisme)
elde edilerek teyit edilmistir. Veri kaybinin énlenmesi amaciyla goriisme verileri katilimcilardan izin
alinarak kayit altina alinmistir. Arastirmanin katihmcilari ve sireclerin 6zellikleri baska 6rneklemlerle
karsilastirma yapilabilecek diizeyde ayrintili olarak tanimlanmistir. Arastirma sonuglarina nasil ulasildig
ve yapilan c¢ikarimlara iliskin kanitlar diger kisilerinde ulasabilecegi sekilde sunulmustur. Arastirma
sonuglarinin glvenirligini saglayabilmek amaciyla kodlamalar icin uzman gorisiine basvurulmustur.
Arastirmanin sonuglarinin giivenirliginin hesaplamasi asamasinda Miles ve Huberman’in (1994) énerdigi
givenirlik formald uygulanmis gorisme verilerine iliskin kodlayici glivenirligi .87 olarak hesaplanmistir.
Bununla birlikte goris ayriligi olan kodlar Gzerinde uzmanla birlikte tartisilarak uzlasmaya varilmistir.
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Bulgular

Bulgular, arastirma problemlerine uygun olarak “FBO adaylarinin sosyobilimsel argiimantasyon
stireclerinin biligsel farkindalik agisindan incelenmesine iliskin bulgular” ve “YSAB ve DSAB FBO
adaylarinin biligsel farkindalik beceri duzeylerinin belirlenmesine iliskin bulgular” alt bagliklar altinda
sunulmustur.

FBO Adaylarinin Sosyobilimsel Argiimantasyon Siireglerinin Bilissel Farkindalik Agisindan
incelenmesine iligkin Bulgular

Yiiksek ve disiik sosyobilimsel argiimantasyon becerisine sahip FBO adaylarinin sosyobilimsel
arglimantasyon siireglerinde kullandiklari bilissel farkindalik stratejilerine iliskin bulgular Tablo 2’de
sunulmustur.

Bilissel farkindalik stratejilerine iliskin bulgular asama asama sunulmustur.

Anlamaya yénelik stratejiler: Bilissel farkindaligin anlamaya yonelik stratejisi sosyobilimsel
arglimantasyon sirecine girmeden 6nce yani bir iddia gelistirmeden o6nce ikilem senaryolarini ve
problem durumunu detayh olarak anlamak ve anladigindan emin olmak igin gergeklestirilmistir. Tablo 2
incelendiginde sosyobilimsel konularla ilgili ikilem senaryolarini ve bu senaryolarda verilen problem
durumlarini anlamlandirabilmek icin G¢ farkli davranisin kullandigi gériilmektedir. Bu dogrultuda, FBO
adaylarinin tekrar okumalari yapma, problem durumunu kendi cimleleriyle 6zetleme, 6nemli noktalara
odaklanarak altini ¢izme, not alma ve s6zIU olarak ifade etme davranislarini sergiledikleri gozlenmistir.
YSAB FBO adaylarina iliskin bulgular bu davranislarin tamaminin ya da bir kacinin sosyobilimsel
arglimantasyon siirecinde mutlaka kullanildigini géstermistir.DSAB FBO adaylarina iliskin bulgular ise bu
gruptaki FBO adaylarindan bir béliminiin  anlamaya vyonelik stratejileri  kullandiklarini
gostermistir.Bunlardan sekizinin problemi anlamaya yonelik tekrar okuma, besinin ise kendi cimleleriyle
ozetleme davranisini gergeklestirildigini ortaya koymustur. Sosyobilimsel argiimantasyon sirecinde
kendi ciimleleriyle 6zetleme ve 6nemli noktalari sozlii ifade etme davranislarinin kullanimina yénelik
ornek diyaloglar soyledir:

“Sanirim burada zeka seviyelerinin arttirilmasi neticesinde saglanacak fayda ile zarari karsilastirarak
bu yontem uygulanmali midir yoksa uygulanmamali midir buna karar vermem gerekli” (Y,5),
“Buradaki temel problem daha zeki insanlar olmali mi? Neden?” (D,11), “Ustiin yetenekli insanlarla
donatilmig bir diinya mi? Yoksa farkli dizeyde zekdya sahip insanlarin bulundugu bir diinya
mi?Hangisi daha iyi bir secimdir?” (Y,2) “insanlik bu durumdan nasil etkilenecek? Zeka geriligi
yasayan insanlar?Zeki insanlar?Ulkeler, sosyal yasam, bilim ve teknoloji nasil etkilenirdi?Neler
degisirdi? Olumlu ya da olumsuz...” (Y,13)

Diyaloglar incelendiginde bu stratejinin problem durumunu daha iyi anlamak amaciyla kullanildig
sdylenebilir.Bu bulgular genel olarak degerlendirildiginde ise, YSAB FBO adaylarinin bu stratejinin
kullanimi agisindan daha iyi oldugu soylenebilir.

Karar verme stratejileri: Arastirma bulgulari FBO adaylarinin karar verme stratejileri gcergevesinde
problem durumunu ¢ok boyutlu disinme, problem durumunun farkli boyutlari Gzerinde bilgi temelli
karsilastirmalar yapma ve karari bilimsel bilgiyi kullanarak verme davranislarini sergilediklerini
géstermistir. Bu dogrultuda, YSAB FBO adaylarinin kararlarini problem durumlarinin farkli boyutlari
Uzerinde distnerek, bilgi temelli karsilastirmalar yaparak, bilimsel bilgiye dayali olarak yapilandirmaya
calistiklari gozlenmistir. Bu adaylarindan biri sosyobilimsel argiimantasyon silirecinde karar verme
stratejisini nasil kullandigini séyle agiklamislardir:
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Tablo 2.
FBO Adaylarinin Sosyobilimsel Argiimantasyon Siireclerinde Kullandiklar Bilissel Farkindalik Stratejileri.
*BFS Biligsel Farkindalik Davraniglari  YSAB FBO Adaylar DSAB FBO Adaylar

Tekrar okumalari yapma Argliiman gelistirilecek Argiman gelistirilecek problem

Anlamaya Yonelik Stratejiler

Kendi cimleleriyle 6zetleme
Onemli noktalara odaklanma

e Altinigizme

e Sozll ifade etme

e Onemli bulunan noktalari
not alma

problem durumunu daha

iyi  anlayabilmek igin
tekrar okumalari
yaptiklari, kendi
climleleriyle 6zetleme ve
onemli noktalara
odaklanma davraniglarini
gerceklestirdikleri

gozlenmistir. Ayrica,
onemli noktalara

odaklanmak igin yazili not
alma, altini gizme, sozli
ifade etme davraniglarinin
tamamini ya da birkagini
kullandiklari
belirlenmistir.

durumunu daha iyi
anlayabilmek icin katilimcilarin
tamaminda olmamakla birlikte
tekrar okuma yapma ve kendi
climleleriyle Ozetleme
davraniglarinin sergilendigi;
bunlardan da agirlhkli olarak
tekrar okuma davranisinin
gerceklestirildigi gozlenmistir.

Argiiman durumuyla ilgili tim

Problem durumuyla ilgili

Problem durumuyla ilgili

E _ bilgileri hatirlamaya calisma neler bildigini hatirlamaya bilgileri hatirlamaya calistiklari
@g Problem durumunun igerdigi calisma, problem ancak problemin tek boyutu
= & farkli boyutlar igin neler bildigini durumunun farkli Gzerine odaklandiklari
r_aug ayri ayri disinme boyutlariyla ilgili bilgileri gézlenmistir. Ayrica, bilginin
Z « Bilginin  glvenirligini  tespit ayrt ayri disinme ve gilvenirligi igin sorgulamalar
g g etmek icin sorgulamalar yapma bilginin kaynaginin yapmadiklari gérilmastar.
E s glvenirligi icin
3%” E sorgulamalar yapma
= E davranislarini
2 gerceklestirdikleri

gozlenmistir.
= Problem (zerinde ¢ok boyutlu Karar siirecinde problem Problem durumunun tek
§ disiinme durumlarinin farkli boyutu Uzerine odaklanarak
% Problem  durumunun  farkli boyutlari Gzerinde ayr karalar verdikleri gbzlenmistir.
g boyutlari (zerinde bilgi temelli ayri duslinerek bilgi
g karsilastirmalar yapma temelli karsilastirmalar
S Karari bilimsel bilgiyi kullanarak yaptiklari ve kararlarini
< verme bilimsel bilgi Uzerinde
g temellendirdikleri
> gozlenmistir.

Bilginin nasil organize edilecegi Argiiman gelistirme Genel olarak  ¢ogunlugun
= Uzerinde distinme slirecinde planlamalar argliman gelistirme sirecine
2 e Bilgileri hangi sirada yaptiklari gozlenmistir. planlama yapmadan
g sunacagini disinme Planlama sirecinde ise bagladiklari, planlama
% e iddiayi desteklemek icin iddialarini savunmak icin yapanlarin ise bilginin nasil
@ gerekli bilgileri nasil gerekli olan bilgiler ve bu sunulacagi Gzerine
r_% kullanacagini diisinme bilgilerin nasil kullanmasi odaklandiklari gézlenmistir.

5 iddiay1 desteklemek icin hangi gerektigi Uzerinde
bilgilerin  gerekli  oldugunu odaklandiklar

diisinme gorilmistar.
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Tablo 2. (Devami)

Yazim hatalarini  dlizeltme

*BFS Bilissel Farkindalik Davraniglari  YSAB FBO Adaylar DSAB FBO Adaylari

= Tekrar  okumalari  yaparak Argiliman gelistirme sureci Genel olarak argiman
:% dogru bir sekilde ilerleyip boyunca izleme ve gelistirme sirecinde sistemli
g ilerlemedigini kontrol etme diizenleme amacgh cesitli bir  sekilde izleme ve
g Degerlendirmeler yaparak c¢alismalari yaparak dizenleme calismalari
g gerektiginde yeni argimanlarini daha yapmadiklari gbzlenmistir.
K] dogrulayicilar, clrltlculer gelismis bir hale Ancak, dizenli olmamakla
§ ekleme ya da ¢ikarma getirmeye galistiklari  birlikte ¢cok az bir bélimuniin
a Gerekge ve kanitlarin iddiayr goézlenmistir. yazim hatalarini  dizeltme
g dogrulamak igin yeterli olup amagh  tekrar  okumalari
g olmadigini kontrol etme yaptiklari gérilmastar.

()

N

amacli tekrar okumalari yapma

Degerlendirme Stratejileri

Sire¢ sonunda amaca ulasip Siire¢ icinde ve sire¢ Gelistirilen argiimanlarin
ulagsmadigini kontrol etme sonunda degerlendirmeler niteligine yonelik olmamakla
Gerekge ve kanitlan kontrol vyaptiklari gozlenmistir. Bu birlikte yazim hatalarn ve
etme dogrultuda amaca ulasilip climle yapilari icin
Yazim hatalarini ve cumle ulagilamadigini, gerekge degerlendirmeler  yaptiklari
yapilarini kontrol etme ve kanitlari, yazim gozlenmistir.

Sure¢ icinde bir asamadan hatalarini ve climle

digerine geciste yapilarini kontrol etmeye

degerlendirmeler yapma yonelik ¢alismalar

gerceklestirdikleri
belirlenmistir.

Bildirimsel, Kosullu ve islemsel Bilgi Stratejileri

Bilgiyi problemi farkli agilardan Argliman gelistirebilmek Problem durumlariyla ilgili

degerlendirme icin icin gerekli yontemsel iddialar gelistirebildikleri
kullanabilme bilgilere sahip olduklari ve bununla birlikte ¢ok az bir
Bilgiyi nasil organize edecegi bu bilgileri sistematik bir boéliuminin iddialar  igin
lzerinde distiinme sekilde kullandiklari dogrulayici 6ne strebildikleri
Bilgi temelli iddialar ©6ne belirlenmistir. gozlenmistir.

surebilme

Bilgiyi iddialarini dogrulamak
i¢in kullanma

e Birden fazla sayida gerekge
One surme

e Kanitlar 6ne siireme

Bilgiyi karsi iddialar gelistirmek
icin kullanma

Bilgiyi karsi iddialari ¢lritmek
icin kullanabilme

*BFS: Bilissel farkindalik stratejileri

“Hangi dlslnceyi savunacaginiza nasil karar verdiniz? Segiminizi nasil yaptiniz? -Kiresel 1sinma
insanlarin hayati, ekolojik denge, canlilarin yasami, saglik, Glke ekonomisi gibi bir ¢cok boyutu iceren
cevresel bir problem. Bir tarafta alinacak énlemlerin getirecegi yaptirimlar tlkelere 6nemli ekonomik
yikamluliikler getirecek. Bunlarin da issizlik, barinma saglik gibi boyutlari olacak. Yasam
standartlarini da degistirecektir. Diger taraftan bu problemler nedeniyle insanlarin yasamlari, saghgi,
ekolojik hayat ve canlilari olumsuz etkilemekte. Bunlari tiim arti ve eksileriyle birlikte diisinmem
gerekliydi...Ben de tim insanligin geleceginin tehlikeye girmesinin engellenmesi icin 6nlemler
alinmalidir diye distindim” (Y,7).
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DSAB FBO adaylarinin sosyobilimsel argiimantasyon siiregleri incelendiginde ise bu grupta bulunan
FBO adaylarinin problem durumunun tek boyutu lizerine odaklanarak kararlar verdikleri gézlenmistir. Bu
duruma iliskin FBO adaylarindan biri sunlari ifade etmistir:

“Hangi duslinceyi savunacaginiza nasil karar verdiniz? Segiminizi nasil yaptiniz? -..Zeka 6nemli bir
sey. Herkes zeki olmak ister Yani iyi bir hayat icin, basari icin... Bunun igin zekanin arttiriimasini
savundum. Herkes de boyle dusiinir gibi geliyor... Niye tersi olsun...” (D,4).

Karar verme stratejilerine iliskin bulgular degerlendirildiginde YSAB FBO adaylarinin bu stratejileri
daha etkili bir sekilde kullandiklari séylenebilir.

Ne bildiginin ve nasil bildiginin farkinda olma stratejileri: Bu strateji kapsaminda problem konusuyla
ilgili sahip olunan tiim bilgileri hatirlamaya ¢alisma, problem durumunun igerdigi farkli boyutlar igin neler
bildigini ayri ayri distinme, bilginin glivenirligini tespit etmek icin sorgulamalar yapma seklinde (g farkl
davranisin gerceklestirildigi tespit edilmistir. Arastirma bulgulari YSAB FBO adaylarina tamaminin bilgileri
hatirlamaya calisma ve problem durumunun icerdigi farkl boyutlar icin neler bildigini ayri ayri disinme
davranislarini sergilediklerini géstermistir. Bilginin glvenirligini tespit etmek icin sorgulamalar yapma
davranisinin ise ¢ogunlukca (19 kisi) kullanildigi gézlenmistir. DSAB FBO adaylarinin ise senaryolarda
verilen problem durumlariyla ilgili tim bildiklerini hatirlamaya g¢alisma davranigini gésterdikleri ancak
problemin tek boyutu Uzerine odaklandiklari ve bilginin guvenirligi i¢in de sorgulamalar yapamadiklari
gorilmistir. YSAB ve DSAB FBO adaylarinin bu stratejilerin kullanimina yénelik yaptiklari agiklamalardan
ornek diyaloglar soyledir:

“_ikilem senaryosunu okuduktan sonra neler yaptiniz? - Problemi anlamaya calistim... konuyla ilgili
neler bildigimi aklima getirmeye calistim-Peki bilgilerinizin glvenirligi icin sorgulama yaptiniz mi?-
Herkes, televizyonlar hep kiresel isinmanin bir felaket olacagini soyliiyor... ben de bunlardan... daha
baska duyduklarimdan... bildiklerimden bahsettim. Ayrica giivenilir mi? degil mi? diye dislinmedim...
herkes biliyor zaten ...” (D, 8).

“_Ikilem senaryosunu okuduktan sonra neler yaptiniz? -Kiiresel 1sinma ile ilgili gerek derslerde
dgrendiklerimi, gerek okuduklarimi gerekse haberlerden duyduklarimi hatirma getirdim. Ornegin,
Bilim teknik dergisinde iklim degisikligi ve kiresel 1sinma ile bir yazi okumustum. Baska bir yazida da
bana ilging gelmisti cevrecilerin bu konuda tek boyut lizerine odaklandiklari séylenip elestiriliyordu...
onemli bir ekonomik boyutu oldugunu ve alinacak onlemlerin Glkelerin gelismislik dizeyi ile
farkhlastigini, bunlarin da beraberinde zorluklar getireceginden bahsedilmisti... bunlar da bilimsel
verilerle destekliydi... Bu bilgilerin hepsini ayri ayri ve sonra birlikte distindiim” (Y,8).

Bu stratejiye iliskin bulgular genel olarak degerlendirildiginde YSAB FBO adaylarinin bu stratejiyi
DSAB FBO adaylarina gore daha etkili bir sekilde kullandiklari séylenebilir.

Planlama stratejileri: Planlama, 6zel amaglarin gerceklesmesi icin stratejilerin 6zenle segilmesini ve
diizenlemeler yapilmasini iceren bilissel farkindalik stratejisidir (Marzano et al., 1988). FBO adaylarinin
sosyobilimsel argiimantasyon sirecleri (izerinde yapilan incelemeler, YSAB FBO adaylarinin diizenli
olarak planlama stratejileri kullanmalarina karsin DSAB FBO adaylarinin ise genel olarak ya planlama
yapmadiklarini ya da zayif planlamalar yaptiklarini gdstermistir. Arastirma bulgulari, YSAB FBO
adaylarinin genel olarak argliman gelistirme silirecine girmeden 6nce arglimanlari nasil gelistirecekleri
Uizerinde distnerek zihinsel taslaklar olusturduklari, bir argiiman olusturabilmek icin gerekli bilgiler ve
bu bilgilerin organizasyonu Uzerine odaklandiklari goérilmustliir. Bu dogrultuda, bir argiimani
gelistirebilmek icin hangi bilgilerin gerekli olacagini, hangi sirada, nasil sunulacagini disiinme
davranislarini sergiledikleri belirlenmistir. Bu gruptaki bir FBO adayi argiimantasyon siirecini planlamaya
yonelik yaptigi calismayi sdyle agiklamistir:
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“Argiiman gelistirme sirecinde planlama calismasi yaptiniz mi? -Tabi yazmaya baslamadan 6nce
zihnimde bir diizenleme yaptim... Peki bu amagla hangi ¢calismalari yaptiniz? -Karar vermeniz gereken
bir problem durumu var ortada. Problem durumuyla ilgili karar verdikten sonra neden boyle bir
secim yaptiginizi agiklamaniz gerekiyor. Burada iki durum var. Dlslincenizi saglamlastiracak deliller,
ornekler sunmaniz gerekli bir de diger diisiinceye neden katilmadiginizi da agiklamaniz gerekli... her
seyi bir dizene oturtmaniz da lazim... Bunu yapmak igin l¢ seye dikkat ettim, ¢ soru sordum
kendime. Ne, nerede ve nasil yani nelere ihtiyacim var baska bir ifadeyle hangi bilgilere, bu bilgileri
hazirlayacagim yazinin nerelerinde ve nasil kullanacagim bunlar (zerine odaklanip zihnimde
canlandirdim dyle basladim yoksa isin icinden ¢ikamazdim...” (Y, 9).

YSAB FBO adaylarinin yazili argiimanlari incelendiginde de hazirlanan sosyobilimsel argiimanlarin
hem bilginin sunulusu yani organizasyonu hem de kullanilan bilgilerin niteligi ve gesitliligi agisindan
zengin bir yapiya sahip olduklari goézlenmistir. Bu baglamda iddialarin yaninda destekleyicilere
(gerekceler ve kanitlara), ¢lriticulere, karsi iddialara yer verildigi gorilmastar.

DSAB FBO adaylarinin ise ¢ogunlugunun (17 kisi) argiiman gelistirme siirecinde planlama
yapmadiklari yapanlarin ise planlama sirecinde bilgiyi nasil sunacaklari Gzerine yogunlastiklari
gorilmistir. Bir FBO adayi yaptigi planlamayi séyle ifade etmektedir: “Argiiman gelistirme siirecinde
planlama ¢alismasi yaptiniz mi? Nasil?- Basta bir planim yoktu karar verip yazmaya baslayinca arkasi
geldi...bildiklerimden o an hatirladiklarimi yazdim...(D, 5).

Bu gruptaki FBO adaylarinin yazili argiimanlari iizerinde yapilan incelemeler ise argiimanlarin sunulan
bilgilerin niteligi acisindan zayif oldugunu yani gelistirilen argimanlarin ¢ok azinda destekleyici bilginin
kullanildigini ayni zamanda karsi iddia ve c¢lritict kullanilmadigini gostermistir. Ayrica, gelistirilen
argimanlarin blylk bir boliminin sunum bicimindeki organizasyon yoninden de zayif oldugunu
gostermistir. Bu bulgular 1siginda bu iki 6gretmen adaylr grubunun sosyobilimsel argiimantasyon
sureglerinin biligsel farkindaligin planlama stratejisi agisindan farkhlastigi sdylenebilir.

Bildirimsel, kosullu ve islemsel bilgi stratejileri: Bilisin bilgisi ¢ farkl biligsel farkindalik bilgisini
icermektedir. Bunlar bildirimsel bilgi (Declarative knowledge), islemsel bilgi (Procedural knowledge) ve
kosullu bilgi (Conditional knowledge) seklinde siniflandiriimaktadir (Brown, 1987; Jacobs & Paris, 1987;
Schraw & Moshman, 1995, cf. Schraw, 2001). Bu bilgiler kisinin sahip oldugu stratejileri, bu stratejilerin
nasil uygulanacagini ve bu stratejilerin hangi durumlarda, ne zaman ve nigin kullanacagini ifade
etmektedir (Schraw, 2001). Arastirma kapsaminda YSAB FBO adaylarinin gelismis yapida argiimanlar
tretebilmek icin problem durumunu anlama, anlamli kararlar verebilme, planlama, izleme-diizenleme ve
degerlendirme yapabilme gibi cesitli strateji bilgisine sahip olduklari ve bu bilgileri etkili bir sekilde
kullandiklari belirlenmistir. Ayrica, bu gruptaki FBO adaylarinin yazili argiimanlarinin temel argiiman
bilesenleri bilgisi ve bu bilginin kullanimi agisindan gelismis bir yapiya sahip olduklari gézlenmistir. DSAB
FBO adaylarinin sosyobilimsel argiimantasyon siirecine iliskin analizler ise bildirimsel, kosullu ve islemsel
bilgi stratejileri agisindan daha zayif olduklarini géstermistir. Bu gruptaki FBO adaylarinin sosyobilimsel
arglimantasyon sirecinde kullanilan bilissel farkindalik stratejilerine iliskin bilgi ve bu bilgilerin etkili
kullanimi agisindan yetersiz olduklari gézlenmistir. Bununla birlikte yazili dokiimanlar lizerinde yapilan
incelemeler de bu gruptaki FBO adaylarinin genel olarak iddialar gelistirebildiklerini cok az bir
boliminin de iddialarini destekleyici bilgiler sunabildiklerini géstermistir. Gelistirilen sosyobilimsel
argimanlarda karsi iddia ve ciriticilerin bulunmadigl ve bu arglimanlarin bilginin organizasyonu
acisindan da zayif olduklari gortlmustar.

Bulgular genel olarak degerlendirildiginde YSAB FBO adaylarinin bu bilissel farkindalik stratejisi
acisindan daha gelismis olduklari ve bu stratejileri daha etkili bir sekilde kullandiklari séylenebilir.
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izleme ve diizenlemeye yénelik stratejiler: Bilissel farkindaligin izleme ve diizenleme stratejileri
zihinsel olarak yapilan islem ve stratejilerin farkinda olmayi, elde edilen Uriinleri stirekli olarak
degerlendirmeyi, gerekli gorildiginde basa ya da bir basamak geriye donerek hata kaynagini tespite
yonelik hata taramasi yapmayi ve diizeltme calismalarini icermektedir. Arastirma bulgulari DSAB FBO
adaylarinin sosyobilimsel arglimantasyon sireci boyunca genel olarak izleme ve diizenleme galismalari
yapmadiklarini ancak ¢ok az bir boliminin tekrar okumalari ile yazim hatalarinin diizeltilmesine yonelik
calismalar yaptiklarini géstermistir (Tablo2). YSAB FBO adaylarinin ise bu amagla gesitli calismalar
yaptiklari gézlenmistir. Bu dogrultuda sosyobilimsel arglimantasyon siireci boyunca tekrar okumalari
yaparak dogru bir sekilde ilerleyip ilerlemediklerini kontrol etme, degerlendirmeler yaparak gerektiginde
eklemeler ve gikarmalar yapma, gerekce ve kanitlarin iddiayr dogrulamak igin yeterli olup olmadigini
kontrol etme davranislarini gergeklestirdikleri gériilmistiir. Bu gruptaki FBO adaylarinin ara ara tekrar
okumalari yaparak bazen daha onceki yazdiklari ile bazen de yazdiklar ile senaryodaki problem
durumuyla kontrol amach karsilastirmalar yaptiklari, yazma siireci boyunca da degerlendirmeler
yaptiklari gozlenmistir. Bu baglamda argimanlarini yazili olarak ifade etme calismalari boyunca
yazdiklarini silip yeniden ifade ettikleri, sire¢c devam ederken hatirladiklari bilgiler 1si8inda yeni gerekce
ve kanitlar Uretip ekledikleri ya da ¢liriiticller 6ne siirdiikleri gozlenmistir.

FBO adaylarina siire¢c tamamlandiktan sonra sorular yéneltilerek bu stratejiyi nasil islettikleriyle ilgili
bilgiler toplanmistir. Bu dogrultuda izleme ve diizenlemeye yo6nelik herhangi bir calisma yapip
yapmadiklari, neden silme, ekleme ya da ¢ikarma islemi yaptiklari sorularak bu stratejilerin kullanim
siregleriyle ilgili daha detayl bilgiler toplanmaya calisiimistir. Bu stratejinin kullanimiyla ilgili bir YSBA
FBO adayi séyle bir agiklama yapmistir:

“Argiiman gelistirme sireci boyunca herhangi bir izleme veya diizenleme c¢alismasi yaptiniz mi?
Yaptiysaniz bunu nasil gergeklestirdiniz? - ...Daha 6nce de sdylemistim. Baslangigta bir zihinsel
tasarim var ama yazmaya baslayinca bu tasarim da degisiyor. Farkli seyler akhniza geliyor
ekliyorsunuz ya da hi¢ olmamis deyip ¢ikariyorsunuz... Ben de yazarken ara ara durup yazdiklarimi
tekrar okuyarak gerekli gordiigiimde de silerek yeniden yazdim. Bir de okurken bu konuda daha farkli
seylerde yazabilecegimi gordiim. O zaman da ekledim...” (Y,1).

Calismalar boyunca DSBA FBO adaylarinda da silip diizeltme calismalari gézlenmistir. Ancak, bu
calismalari argimanlari daha gelismis hale getirmek icin degil de daha ¢ok kelime ve ciimlelerdeki yazim
hatalarini kontrol etmek icin yaptiklari gériilmiistiir. Bu durumla ilgili DSAB FBO adaylarindan biri sdyle
aciklama yapmistir:

“Argliman gelistirme siireci boyunca her hangi bir izleme veya dizenleme ¢alismasi yaptiniz mi?
Yaptiysaniz bunu nasil gergeklestirdiniz? -Ara ara okudum yazdiklarimi hatalar varsa da dizelttim...
yazarken de okudum silip diizelttim... Bu da bir tlr kontrol galismasi yaptigimi gosteriyor degil
mi?”(D, 2)

Bu bulgular 1siginda yiiksek ve disiik sosyobilimsel argiimantasyon becerili FBO adaylarinin
sosyobilimsel argliimantasyon sireglerinin izleme ve diizenlemeye yonelik stratejiler agisindan
farkhlastiklari séylenebilir.

Degerlendirme stratejileri: Degerlendirme bir siireg icindeki gelismenin mevcut durumu hakkinda
karar vermeyi zihinsel algilamayi iceren bilissel farkindalk stratejisidir. Degerlendirme tiim siireg
boyunca olusmaktadir ve degerlendirme siireci boyunca alt ve genel amaclara ulasilip ulasiimadigini
kontrol edilmektedir (Marzano et al., 1988). Arastirma bulgulari sosyobilimsel argiimantasyon siirecinde
degerlendirme calismalarinin hem siire¢ icinde hem de siire¢ tamamlandiktan sonra gergeklestirildigini
gostermistir. Siureg icinde gerceklestirilen degerlendirme galismalarinin ayni zamanda izleme ve
diizenleme calismalarinin da bir pargasi olarak islev gosterdigi ve bir asamadan digerine gegiste
degerlendirme yapmayi kapsadigi gorilmustir. Bununla birlikte bulgular sosyobilimsel arglimantasyon
siireci tamamlandiktan sonra da degerlendirme galismalarinin gerceklestirildigini gostermistir. Bu amag
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dogrultusunda FBO adaylarinin siire¢ sonunda amaca ulasip ulasmadigini kontrol etme, gerekge ve
kanitlarin iddiayr dogrulayip dogrulamadigini kontrol etme, yazim hatalarini kontrol etme, bilginin
organizasyonu kontrol etme davranislarini gerceklestirdikleri belirlenmistir. YSAB FBO adaylarinin
degerlendirmeye yonelik stratejiler cercevesinde bu davraniglarin tamamini ya da bir kagini kullandiklar
gozlenmistir.

DSAB FBO adaylarinin ise sosyobilimsel argiimantasyon siireci boyunca argiimanlarini
degerlendirmeye yonelik herhangi bir ¢alisma yapmadiklari ancak yazim hatalarinin dizeltiimesi igin
kontrol galismalar yaptiklari gdzlenmistir. Bu gruptaki FBO adaylarinin gogunun ise yazma siirecinin
tamamlanmasindan sonra degerlendirme c¢alismasi yapmadan sureci tamamladiklari gorilmustir.
Bulgular genel olarak degerlendirildiginde YSAB FBO adaylarinin bu stratejiyi daha etkili bir sekilde
kullandiklari séylenebilir.

YSAB ve DSAB FBO Adaylarinin Biligsel Farkindalik Beceri Diizeylerinin Belirlenmesine iliskin Bulgular

YSAB ve DSAB FBO adaylarinin bilissel farkindalik beceri puanlari arasinda anlamh bir fark olup
olmadigini belirleyebilmek amaciyla bagimsiz gruplar t- testi yapilmistir. Bagimsiz gruplar t-testi analiz
sonuglari Tablo 3’te verilmistir.

Tablo 3.
YSAB ve DSAB FBO Adaylarinin *BFE Toplam Puanlarinin Karsilastirlmasina lliskin Bagimsiz Gruplar t-
Testi Sonuclari.

Gruplar N X Ss Sd t p
YSAB 24 208.70 9.88 27 20.91 .00
DSAB 21 145.30 5.10

*Bilisotesi Farkindalik Envanteri

Tablo 3 incelendiginde yiiksek ve diisiik sosyobilimsel argiimantasyon becerili FBO adaylarinin bilissel
farkindalik beceri puanlari arasinda YSAB FBO adaylarinin lehine istatistiksel olarak anlamli bir fark
oldugu gorilmektedir [ t(27) = 20.91, p<.05]. Bu bulgu YSAB FBO adaylarinin bilissel farkindalk beceri
diizeylerinin DSAB FBO adaylarinin bilissel farkindalik beceri diizeylerinden daha yiiksek oldugunu
gostermektedir. YSAB ve DSAB FBO adaylarinin BFE’nin alt boyutlarina ait beceri puanlari arasinda
anlamli fark olup olmadigini belirleyebilmek amaciyla bagimsiz gruplar t - testi yapilmis ve sonuglar Tablo
4’da verilmistir.

Tablo 4.
YSAB ve DSAB FBO Adaylarinin BFE’nin Alt Boyutlarina Ait Beceri Puanlarinin Karsilastiriimasina iliskin
Bagimsiz Gruplar T-Testi Sonuglari.

BFE’nin Alt Boyutlar Gruplar N X Ss Sd T p
Bilissel Ozelliklerin Farkinda ~ YSAB 24 68.43 1.92 27 16.59 .00
olunmasi DSAB 21 47.23 4.25
Biligsel Becerilerin YSAB 24 140.18 7.16 27 18.38 .00
Dizenlenmesi DSAB 21 97.92 4.49

Tablo 4 incelendiginde yiiksek ve disiik sosyobilimsel argiimantasyon becerili FBO adaylarinin
BFE’nin alt boyutlarina ait beceri puanlari arasinda YSAB FBO adaylarinin lehine istatistiksel olarak
anlamli bir fark oldugu gorulmektedir (Bilissel 6zelliklerin farkinda olunmasi [t(27)= 16.59, p<.05]; Bilissel
becerilerin diizenlenmesi [t(27)= 18.38, p<. 05]). Bu bulgular YSAB FBO adaylarinin BFE’nin alt boyutlarini
olusturan bilissel 6zelliklerin farkinda olunmasi ve bilissel becerilerin diizenlenmesi yoniinden daha iyi
olduklarini gbstermektedir.
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Tartisma, Sonug ve Oneriler

Arastirma sonuglari, YSAB ve DSAB FBO adaylarinin sosyobilimsel argiimantasyon siireclerinin bilissel
farkindalik stratejilerinin kullanimi agisindan farklilastigini géstermistir. Bu dogrultuda, YSAB FBO
adaylarinin DSAB FBO adaylarina gére sosyobilimsel argiimantasyon olusturma siireclerinde planlama,
karar verme, degerlendirme, izleme ve diizenleme, anlama, ne bildiginin ve nasil bildiginin farkinda
olma, bildirimsel, kosullu ve islemsel bilgi stratejilerini daha etkin bir sekilde kullandiklari ve daha fazla
bilissel farkindalik davranislari gergeklestirdikleri gdzlenmistir. Ayrica, YSAB FBO adaylarinin bilissel
farkindalik beceri puanlarinin DSAB FBO adaylarininkinden anlamli olarak daha yiiksek oldugunu ortaya
koymustur. Bu sonuglar genel olarak degerlendirildiginde sosyobilimsel arglimantasyon becerisi olarak
farklilasan bu iki grup FBO adayinin; sosyobilimsel arglimantasyon siireglerinde bilissel farkindaligin ise
kosulma sekli ve bilissel farkindalik diizeyleri agisindan da farklilastigi sdylenebilir. Bu dogrultuda, ylksek
sosyobilimsel arglimantasyon becerisi sergilenmesinde bilissel farkindahgin etkili bir degisken
olabilecegini soylemek mimkindr.

Arastirma sonuglarinin ilgili alan yazindaki bilissel farkindalik ve arglimantasyon becerisi arasindaki
iliskinin incelendigi ¢alismalardan elde edilen sonuglar ve kuramsal agiklamalarla da desteklendigi
goriilmektedir. Mason ve Santi (1994) besinci sinif 6grencileri ile yurattikleri arastirmalarinda argiiman
basamaklarini bilissel farkindalik agisindan incelemislerdir. Arastirma bulgulari argiiman gelistirme
basamaklarina bilissel farkindaligin Ust diizey basamaklarinin eslik ettigini gostermistir. Arastirmada ne
bildiginin farkinda olma, nasil bildiginin farkinda olma, bilgi yapilandirma yontemlerine iliskin farkindalik,
kavramsal yapidaki degisimlere iliskin farkindalik argiiman gelistirme sirecinde tespit edilen bilissel
farkindalk seviyeleri olarak belirlenmistir. Bu baglamda, farkli bilgi ve inanglari degerlendirerek
karsilastirmalar yapildigi, bilgiye temel olusturan kanitlarin farkinda olundugu, bilginin kesinlik derecesi,
akla yatkinligi ve yontemsel sireg icin degerlendirmeler yapildigini tespit edilmistir. Ayrica, iddia,
destekleyici ve glrutiictler tretmek igin kisinin ne bildiginin, nasil ve nigin bildiginin farkinda olmasinin
gerektiginin yani bilissel farkindaligin gerekli oldugu saptanmustir. iddia ve destekleyicileri elestirel olarak
degerlendirilmesi ve argimantatif diistince gelisiminin saglanmasi icin bilissel farkindalgin bir gereklilik
oldugu saptanmistir. Bu bulgular, bu arastirma kapsaminda tespit edilen ne bildiginin ve nasil bildiginin
farkinda olma, bildirimsel, kosullu ve islemsel bilgi stratejileri altinda gergeklestirilen biligsel farkindalk
davranislariyla benzer 6zellik gostermektedir.

Ayni zamanda, sosyobilimsel konularla ilgili gelismis argiimanlar treten YSAB FBO adaylarinin
argliman gelistirme slreglerinde bilissel farkindalik stratejilerini daha etkin kullanmalari ve daha fazla
bilissel farkindalik davranis gostermeleri ile de 6rtiismektedir. Diger taraftan, argimantasyon sirecinin
etkililigi problem durumunun anlasilma derecisine bagh olup, bu siregte islemsel bilgiden 6nce
problemle ilgili bilgi ve anlayisin gelistiriimesi gerekmektedir (De Vries, Lund, & Baker, 2002). Bu
durumda, nitelikli argimanlar gelistirebilmek igin 6ncelikle problemi anlamaya yonelik stratejilerin ise
kosulmasi 6nem kazanmaktadir. Bu arastirmada da gelismis argiimanlar {reten YSAB FBO adaylarinin
DSAB FBO adaylarina gore problemi anlamaya yonelik stratejileri daha etkin bir sekilde kullandiklari
tespit edilmistir. Arastirmadan elde edilen diger bir sonug, YSAB FBO adaylarinin argiimanlarini daha
nitelikli hale getirmek icin izleme ve diizenleme amacli gesitli calismalar gerceklestirdiklerini, DSAB FBO
adaylarinin ise genel olarak argiman gelistirme sireclerinde sistemli olarak izleme-diizenleme
calismalari yapmadiklarini, ancak bunlardan ¢ok az bir béliimiiniin yazim hatalarini diizeltme amaglh
tekrar okumalari yaptiklarini gdéstermistir. Duschl ve Osborne’de (2002) alan yazin incelemesiyle
ylrattukleri ¢alismalarinda fen siniflarinda arglimantasyon becerisi gelisimi icin bilissel farkindaligin
gerekli oldugunu saptamislardir. Ayrica, arglimantasyon siirecinde kanitlarin Uretilmesinin ve
degerlendirilmesinin temel kosul oldugunu bununla birlikte bu silrecin 6grencilerin diisiinme
slireglerinin farkinda olmalarini, 6rnekler Gretmelerini, ek bilgi ihtiyaglarinin tanimlamalarini, bilgilerdeki
bosluklari izleyerek bu bosluklari onarmasini gerektirdigini belirtmislerdir. Béylece, argliman gelistirme
siirecinde distinme sirecinin farkinda olmanin ve izleme- diizenleme ¢alismalari yapiimasinin énemini
dile getirmislerdir. Benzer sekilde Herrenkohl ve Guerra’ da (1998) argiimantasyon siirecinde
distnceleri izleme c¢alismalarinin 6nemine vurguda bulunup bu c¢alismalara bagli olarak da siirecin
dogrusal bir yapi gostermekten ¢ok dongisel bir yapi gésterdigini ifade etmektedir.
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Arastirmada, YSAB FBO adaylari tarafindan daha etkin bir sekilde ise kosulan diger bilissel farkindalk
stratejileri ise planlama, degerlendirme ve karar verme stratejileri olarak tespit edilmistir. Bu dogrultuda,
Kortland (2001) arglimantasyon gelistirme siirecinde derinlemesine duslintlerek karar verme
stratejilerinin etkin bir sekilde kullaniimasina dikkat gekmektedir. Shaenfield (2009) ise deneysel olarak
ylrattigld calismasinin bir boélimiinde arglimantasyon becerisinin gelisiminde bilissel farkindaligi
ozellikle de planlama, degerlendirme ve tahmin stratejilerini incelemistir. Arastirmanin bilissel
farkindalkla ilgili sonuglari argiimantasyon becerisinin gelisiminde bilissel farkindahgin énemli bir
mekanizma oldugunu gostermistir. Kuhn, Goh, Lordanou ve Shaenfield (2008) ise arastirmalarinda
biligsel farkindaligin arglimantasyon siirecinde hem amaclarin anlagiimasinda hem de bu sirecte
stratejik bilgi icin 6nemli bir kazanim oldugunu tespit etmislerdir. Ayrica, arastirma bulgularina
dayanarak arglimantasyona iliskin bilissel farkindaligin tartisma siirecini formile etmek, tartismanin
amacini anlayabilmek ve st dizey uygulamalar gerceklestirmek icin gerekli bir kosul oldugunu
belirtmislerdir. Kuhn ve Udell (2003) ise gerceklestirdikleri arastirmalarinda argiimantasyon becerisinin
gelisimini isbirlikli 6grenme yontemi ile incelemistir. 14-15 yas grubu Ogrenciler lzerinde yapilan
arastirmada argiimantasyon gelisimi icin yogun bir sekilde egzersiz uygulamasi gerceklestirmislerdir.
Dogrudan bilissel farkindaligin incelenmedigi bu ¢alisma sonrasinda Kuhn ve Udell iist diizey argliman
becerileri olan kars! iddia gurutici gibi becerilerin yalnizca pratikle gelismedigini ayni zamanda goreve
iliskin biligsel farkindahgin gerekli oldugunu belirtmislerdir. Alanyazinda yiriten farkli arastirmacilar da
bilissel farkindaligin argiimantasyon becerisinin gelisimi i¢cin gerekli oldugunu belirtmektedir (Felton,
2004; Rapanda et al., 2013).

ilgili alan yazin bulgulariyla desteklenen arastirma sonuglari i1siginda sosyobilimsel konularla ilgili
gelismis yapida arglimanlar Uretilmesinde yani ylksek sosyobilimsel arglimantasyon becerisi
sergilenmesinde biligsel farkindahgin etkili bir degisken olabilecegi yani biligsel farkindalikla sosyobilimsel
arglimantasyon becerisi arasinda neden sonug iligskisi olabilecegi soylenebilir. Bununla birlikte,
arastirmadan elde edilen bu bulgularin belli sinirliliklar iginde degerlendiriimesi gerekmektedir.
Arastirmadan elde edilen bu sonuglarin yalnizca arastirmaya katilan FBO adaylari igin gecerli oldugunun
ve genellenebilir 6zellik tasimadiginin, arastirmada sosyobilimsel argiimantasyon becerisine iliskin
verilerin yalnizca yazili argimantasyon becerisi Uzerinden elde edildiginin dikkate alinmasi
gerekmektedir. Arastirma sonugclari dogrultusunda asagidaki 6neriler sunulmustur:

e Arastirma sonuglari yiiksek sosyobilimsel arglimantasyon becerisi sergilenmesinde bilissel
farkindahgin etkili olabilecegini ortaya koymustur. Bu dogrultuda, sosyobilimsel argiimantasyon
becerisinin gelistirilmesi icin bilissel farkindalik temelli 6grenme aktiviteleri diizenlenebilir.

e Sosyobilimsel arglimantasyon becerisinin fen egitimindeki énemi her gecen giin artmaktadir.
Arastirma sonuclari ise YSAB sergilenmesinde bilissel farkindaligin 6nemli bir etken olabilecegini
gostermistir. Bu dogrultuda, FBO adaylarina fen derslerinde &grencilerinin sosyobilimsel
argiimantasyon becerilerini gelistirmek icin bilissel farkindalgi nasil kullanacaklarina iliskin bilgi ve
beceri kazandirmaya yonelik 6gretici programlar uygulanabilir.

o ilkdgretim, ortadgretim, yiiksekdgretim diizeyinde daha genis ve farkli &rneklemler {izerinde
calismalarin yapilmasi duruma iliskin genellenebilir ve kapsamli bilgiler saglayabilir.

e Yiiksek sosyobilimsel arglimantasyon becerisi sergilenmesinde bilissel farkindalgin etkisini daha
net ortaya konulmasi icin deneysel ¢alismalar yapilabilir.

o Bilissel farkindalik becerilerinin hem sbézel hem de yazili arglimantasyon becerisinin birlikte
kullanilarak incelenmesi duruma iliskin daha kapsamli bilgi edinilmesini saglayabilir.
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