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Introduction

One of the main objectives of science education is to understand the nature and concepts of science
and to develop skills and understanding of scientific inquiry (Mohan, 2019; NRC, 1996, 2000; Duit &
Treagust, 2003; Sadler & Zeidler, 2009). Today, inquiry-based learning is one of the models proposed to
realize this main purpose (MoNE, 2018; NGSS, 2013). It is possible to reach many definitions including
inquiry processes. However, what the definitions mostly point to is the use of scientific processes to
make sense of the natural world and phenomena. As a result of the students' experiences in inquiry-
based learning, these scientific skills are internalized and become a part of the student's knowledge
structure (Bevins & Price, 2016; Thier & Daviss, 2001). In order to develop scientific skills and
understanding for students, they should be given the opportunity to experience inquiry processes and
thus to internalize their knowledge and skills (Murphy, Smith & Broderick, 2019; Zacharia, 2003).

The most striking part in the inquiry process is to employ the scientific method and that students use
methods such as observation, document analysis, group discussions, open or closed ended experiments,
hypothesis development in experimental processes, and controlling variables. In particular, five
important reasons supporting the use of inquiry-based approach in science education should be
mentioned as (Chiappetta & Adams, 2004, p.47);

e Understanding fundamental facts, concepts, principles, laws and theories,

e Development of skills that enhance the acquisition of knowledge and understanding of natural
phenomena,

e Development of expressions to answer questions the accuracy of statements about the natural
world,

e Formation of positive attitude toward science,

e Gaining an understanding of nature of science.

In this context, the development of scientific process skills is expected as a result of the application
of inquiry-based approach. From the literature, we can say that the scientific process skills are positively
affected by researches using inquiry-based approach in science education and that makes a difference in
the internalization of scientific method (Bell, Blair, Crawford & Lederman, 2003; Bybee, 2006; Ogan-
Bekiroglu & Arslan, 2014). This situation is not very different for the gifted students. Bell et al (2003)
pointed out an 8-week mentoring program for gifted students that resulted in significant gains from the
application of the scientific method as a result of this inquiry approach. Also Abdurrahman, Ariyani,
Maulina and Nurulsari (2019) concluded that an inquiry-based STEM program could improve students’
scientific skills.

We believe that inquiry-based learning will have an impact on the development of scientific process
skills while activating students in the classroom. In their study, Kaya and Yilmaz (2016) suggested that
applications where both factors, active learning and inquiry-based learning, were employed would make
a significant difference in students' achievement. In several studies it was concluded that inquiry-based
learning contributed to the development of students' scientific process skills (Gumilar, Wardani &
Lisdiana, 2019; Wu & Krajcik, 2006). The value of these results should be further investigated for gifted
students. Also, SPS development of these students should be achieved by using different activities and
materials than other students. Accordingly, different from these studies, in this study, we thought that
the differentiation strategy should be employed specifically for gifted students and develop a new
perspective on nurturing the skills of gifted students integrating the inquiry-based practices with
differentiated practices.
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Theoretical Framework
Giftedness and science education

In addition to the general characteristics synthesized from literature of gifted students (Callahan,
2017), Renzulli et al. (2002) described gifted behavior in science as "being curious about scientific
processes, creative thinking about scientific problems, having desire / enthusiasm for scientific
discussion topics, wondering the causes of scientific phenomenon or objects, reading articles about
scientific subjects in their spare time, being interested in scientific projects or researches and being able
to analyze data clearly" (Reis & Hausand, 2008 p.69). In addition to these basic characteristics, different
researchers made definitions with the same focus, but there is no consensus on a generally accepted
definition. The reason for this is that the definitions are based on different giftedness modeling /
theoretical frameworks. Kaufman and Sternberg (2008) emphasized that the concept of giftedness is a
broad concept that varies with time and place. In fact, giftedness is a broad concept formed by the
synthesis of special skills such as motivation, creativity, intelligence and dedication to the task (Renzulli,
1999; Sternberg, 2003; 2005). Researchers such as Feldhusen (1998), Feldman (2000) and Gagne (2004)
explain the process of talent development and the models they propose from a developmental
perspective, indicating that these are the skills that need to be developed. But as is true in modern
gifted research, Kaufman and Sternberg (2008) stated, “researchers have to decide for themselves
which definitions and concepts are important to them. (p.72)". Again, Kaufmann and Sternberg (2008)
added that modern giftedness research shares the goal of diagnostics and the development of special
skills. George (1997) described giftedness in science as having a unique set of features in science and
showing exceptional performance in the science class. Karnes and Riley (2005) described gifted
individuals as individuals who have the motivation characteristics of observing events and objects
around them, finding problems and solving problems, naturally wondering, discovering desire, showing
continuity and interest in science. Park, Park and Choe (2005), on the other hand, have based their
studies on the characteristics of gifted students in the field of science on the basis of scientific talent,
leadership, creativity, ethics, motivation and mental experiment characteristics. Lately, Sumida (2017)
also identified the gifted students as those who show a strong interest in natural phenomena and
demonstrate an outstanding ability to think creatively. In this context, considering the field of science in
gifted students, we saw that scientific processes take place at the focal point of the literature.
Therefore, the nature of science, basic science concepts, science learning, research and questioning
should be considered as subjects that need to be focused on science teaching in gifted students.

Researching effective practices with academically gifted students requires researching the literature
of studies with specially defined gifted students or relying on the literature that investigates variables or
results that are important to them (Robinson, Shore & Enersen, 2007). Therefore, it is necessary to take
as an example the similar studies done by using the literature for this or other studies. Because of a
cascading teaching within a specific process for disciplines may not be parallel to the structural
characteristic of gifted education. This also applies to science education. Many researchers who provide
gifted and STEM education (Olszewski-Kubilius, 2009; Robinson, Dailey, Hughes, & Cotabish, 2014;
Rogers, 2007; Sumida, 2013; Taber, 2007; Tirri, 2012; VanTassel-Baska, 2015; VanTassel-Baska, Bass,
Ries, Poland & Avery, 1998; VanTassel-Baska & Brown, 2007), have proven that the correct development
and implementation of curriculum and teaching strategies that challenge and enhance the learning
outcomes of gifted students is at the heart of effective programming for gifted education services. And
Sumida (2017) clarified why we need to focus on the domain-specific gifted education, which is science
in this case, that dynamic nature of science with its encompassing of a wealth of different fields of study
can accommodate children’s varied areas of interest and for this reason makes science learning ideal for
the development of a checklist for giftedness (p.2100). Within the scope of this study, we have
developed and integrated differentiated modules for gifted students by taking this principle into
consideration. The modules in the educational setting are educational arrangements that have certain
limits, are created according to time and their stages are defined (Ekert, Rotthowe & Weiterer, 2012).
Modules are a concept that serves a specific purpose that is more focused on learning and is generally
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used as a substitute for the concept of courses in higher education (Moon, 2002). We designed the
modules that we developed within the scope of this research, theoretically according to the general
framework set by Moon (2002).

Skill Development and Inquiry-Based Learning

In our study, we decided that the use of the inquiry-based learning approach proposed by the
literature is compatible with the giftedness characteristics in order to develop the necessary or existing
basic skills for gifted students and scientific process skills which are especially important for the science
course. It has already been stated by researchers that the inquiry-based approach is at the highest
standard for science education (Biological Science Curriculum Study, 2006; LaBanca, 2007, 2008). As
Duran (2015) suggests, there is a need for studies in which learning and teaching activities related to
inquiry-based learning environments are designed and the effects of these activities on learning
outcomes are examined. Coleman and Shah-Coltrane (2010) recommended the use of inquiry activities
in science for overall observation of children’s gifted behavior. Murphy, Smith and Broderick (2019)
identified the scientific inquiry as a starting point in developmental context. In this context, both gifted
and science education; we believe that developing a material for inquiry-based approach will be
important for literature. Therefore, the study sets an example for this particular need. In the modules
we have developed, we aimed to solve students' problems in daily life (global / regional / individual) by
using scientific processes and activities, and to observe a development in students' scientific process
skills at the end of the process. In the literature, such problem situations are seen as the type of
problem that gifted students are most interested in (Volk, 2008). In particular, we can say that the
applications in which students design their own influences on problems and use scientific processes are
close to the ideal approach for scientific inquiry teaching (Furtak, 2006). Similarly, Andriyani, Shimizu
and Widiyatmoko (2019) concluded that students' SPS will improve through clear instructions which
involve students to design the science learning activities. Kéksal and Berberoglu (2014) emphasized the
inquiry-based learning and activities as an effective way in enhancing achievement and inquiry skills
which success of inquiry based learning on science process skills was concluded in student centered
treatment. Therefore, in addition to how to apply an inquiry-based approach to the development of
scientific process skills, a learning environment in which the student is more active is also required.

Differentiation

Differentiation has emerged as a strategy applied by teachers who want to customize their teaching
and adapt their lessons according to their own group of students or school environment. In this context,
recent studies have generally differentiated according to student characteristics (McGee, 2018; Maeng
& Bell, 2015; Yuen et al., 2018; Torkar, Avsec, Cepi¢, Ferk Savec & Juri$evi¢, 2018) and in some cases in
order to employ a new factor (technology) (Altintas & Ozdemir, 2015; Maeng, 2017). The findings
support the previous literature that there is more development in the applications in which
differentiation is used in the gifted (Altintas & Ozdemir, 2015; Calikoglu & Kahveci, 2015). In this sense,
while the use of differentiation in gifted education has become a necessity, it has become a preferred
method for teachers in formal education (Maeng, 2017; Maeng & Bell, 2015; McGee, 2018; Yuen et al.,
2018).

It has been stated in the literature that differentiation in Gifted should be holistic in every sense
(McGee, 2018). For this reason, we implemented a differentiation in the modules suggested in the
literature, taking into account student characteristics, learning environment and evaluation, skill-
focused, process, content and product differentiation (Kaplan, 2009). The differentiation in the modules
in the context of scientific process skills is activity-based. We differentiated activities in the modules by
taking into account the scientific process skills and the characteristics of gifted students. We selected
the content from life-based problems and subjects / examples and made them different from formal
school subjects.

1292



Bestami Bugra ULGER, Salih CEPNi — Pegem Egitim ve Ogretim Dergisi, 10(4), 2020, 1289-1324

Scientific Process Skills

The basic skills that facilitate learning in science, gain research paths and methods, enable students
to be active, develop a sense of responsibility in their own learning and increase the permanence of
learning are defined as scientific process skills (Cepni, 2005). Many researchers have defined scientific
process skills as the skills and characteristics of scientists, and have emphasized the transferability of
these skills (Carin & Bass, 2001; Carin & Sund, 1989; Ewers, 2001; Padilla, 1986; Rutherford & Ahlgren,
1990).

The research conducted by the MoNE, World Bank and CoHE shows that scientific process skills are
divided into three dimensions and sub-dimensions (Cepni, Ayas, Johnson & Turgut, 1997).

Table 1.

SPS Dimensions.

Basic processes Causal processes Experimental processes
Observation Prediction Hypothesis Building
Measurement Determining Variables Using Data and Modeling
Classification Interpreting Data Experimentation

Saving Data Inference Decision-Making
Establishing Number and Space Changing and Controlling
Relations Variables

Table 1 describes SPS dimensions which considered in this research (Cepni, Ayas, Johnson & Turgut,
1997).

Researchers state that scientific process skills can be used as a development process for gifted
students in developing differentiated courses (Kutlu & Gokdere, 2015; Sener & Tas, 2017; Watters &
Diezmann, 1997). However, since the development of intermediate and advanced process skills depends
on students' mastery of low-level skills, it is very important that students acquire basic skills (Meador,
2003). In this context, it is thought that gifted students can perform basic process scientific skills within
the scientific process skills and mostly focused on causal SPS and experimental SPS. Which scientific
process skills are employed in the activities is included in the teacher guidance module. These skills were
incorporated into the learning process and at the end of the implementation; they were recorded in
module planning as learning outcomes. As a result of the fact that the scientific processes mentioned in
the guidebook are included in the modules throughout the applications, we conclude that students can
develop simultaneously with their SPS.

Table 2.

Modules and Their Names.

Module 1 DNA and Module 2 Physics Behind Sports Module 3 The Mystery of the
Inheritance Plastic Bag

Forensic and crime scene Usain Bolt's records and races, an Structure of plastic, Plastic
investigation, modeling athlete's race preparation and training  pollution in the sea, Bio-Plastic
4 Weeks - Grade 6 4 Weeks - Grade 6 3 Weeks - Grade 6

Table 2 summarizes the modules developed using differentiation, scientific process skills and inquiry-
based approach.

In gifted education the importance of the skill development has rigorous literature and should be
nurtured using several experiences to shape the student development (Day & O’Connor, 2017). This
higher awareness of the importance of skill development, educational opportunities that apply to gifted
students have received more focus (Godor &Szymanski, 2017). However, the unique needs of gifted
students like scientific process skills for the development of scientific inquiry or understanding on
science should be specifically focused on and literature suggested that requirement of domain specific
educational activities/materials should be developed (Taber & Riga, 2016; Uziim, 2017). There are
limited domain specific educational practices and materials for gifted students provided for affective
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learning in science (Howard, 2017). So we aimed to develop an affective learning material to serve gifted
students in middle school level. By this way, teachers have guidance on how a gifted science activity
should be implemented and how gifted students’ skills can be developed using science practices. In this
context, the aim of the study is to find and evaluate the effect of science lesson modules developed for
gifted students on the scientific process skills of students. For this purpose, the problem sentence of the
study is as follows.

e What is the effect of differentiated inquiry-based science lesson modules developed specific to
gifted students on scientific process skills?

Method
Research Design

In this study, considering the problem situation and its suitability for the purposes, we used a “mixed
research method” in which quantitative and qualitative research techniques were used together under a
single study (Creswell & Clark, 2011). The mixed method involves the simultaneous or separate
collection of quantitative and qualitative data (Creswell, 2014; Johnson & Christensen, 2019).

We used embedded mixed design in terms of its suitability for this study in advanced mixed pattern.
The embedded mixed design which is commonly used in the literature provides a general procedure for
the incorporation of qualitative data into the application during / after / before an experiment due to
the pattern embedding qualitative data in experimental design (Creswell & Clark, 2011; Creswell, 2014).
In the experimental implementation of the study, we used a single group pre-test / post-test simple
experimental pattern (Cepni, 2014). Cook and Campbell (1979) previously described this design as a
single-group pretest-posttest quasi-experimental design.

Table 3.

Representation of the Single Group Quasi-Experimental Design.

Groups Pre-test Process Post-test
Experiment  *Diet Cola Implementation: Inquiry- *Observation * Diet Cola
algroup 1 Test based differentiated *Student documents Test

science modules for gifted

The symbolic representation of the quasi-experimental design of the research is in Table 3.

Within the scope of the study, Diet Cola Test was applied as pretest and posttest. In addition to that,
observations and student documents were used to examine the effectiveness of the modules in-depth.
In this study, to ensure the triangulation, different data collection tools were used. Data triangulation
can increase the accuracy of the findings of a study by collecting different data on the same event /
phenomenon (Cepni, 2014; Miles & Huberman, 1994). In this study, it is thought that it would be more
valid and reliable to investigate the effectiveness of the material developed by using different data
collection tools.

Participants

Moshman (1998) stated that according to Piaget's suggestion in 1924, formal or hypothetical
inferential reasoning plays an important role in the thinking of adolescents and adults, but is rarely seen
before the age of 11 or 12 (p. 972). Therefore, we can say that working with students under this age will
not be correct. In SAC, where we conducted the study and gifted students are educated in Turkey, there
are 6 groups at 5th and 6th grade level. In the study, we collected quantitative (pretest-posttest) and
qualitative (interview and observation) data from these experimental groups. All students are students
attending Discovering Individual Talents - 2 (DIT-2) groups. DIT-2 groups were the age group that we
considered most appropriate for students for the study. The study group consisted of 16 students
identified as gifted, 7 girls and 9 boys. They are all continuing their formal schools and then attending to
the SAC science classes. The fact that the number of gifted students attending science classes at
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secondary school level in SAC is low has facilitated the implementation of the experimental application.
But this situation was seen not to pose a problem for the implementation of experimental methodology;
hence there is various studies in the literature regarding low size study group experimental researches
(Ozdemir, 2010; Simsek & Kabapinar, 2010).

In addition, the teacher who performed the application, being the only science teacher in Bursa SAC
and the participation of all groups in the course enabled him to take an active role in the study. In
addition, it was important that the teacher stated that he was open to testing new approaches and
experimental practices in the interviews with him before starting the research. The teacher completed
his master's degree in science education and he is still continuing his doctoral education in science
education. Due to the nature of education for gifted students, he tries to use active learning in its
courses. In meetings with the teacher before the application, we informed him about the content of the
module, how it should be processed and the inquiry-based approach. We assumed that the teacher who
carried out the entire implementation process needed this information and we held these meetings to
ensure effective implementation of the modules. The teacher has 15 years of experience in science
education and has a certain experience in the field of giftedness. In this context, he knows and
understands the gifted students better than other science teachers and sees their needs better. In this
context, continuing the applications knowing that the modules are geared towards the needs of the
students and has been effective in maintaining the applications more healthily.

Data Collection Tools and Data Collection

In the experimental application process, "Fowler Scientific Process Skills Test (FSPS)" was used to
determine the Scientific Process Skills of the students in the experimental groups and to monitor their
changes. Scientific process skills are the most important skills required to be acquired in gifted students.
Scientific process skills underpin scientific thinking, scientific approach to a situation, and most
importantly, thinking behavior like a scientist. Since the desired skills in the prepared modules are in this
direction, the necessity of measuring the development of scientific process skills in students has
emerged. Many SPS scales were found when the literature was examined (Dwianto et al., 2017; Erkol &
Ugulu, 2014; Nasution, Harahap & Harahap, 2018). The SPS scale prepared for gifted students is the
scale developed by Fowler. For this reason, we decided that there was no need to develop a new scale
for the study and we used this scale because it was suitable for the study group and provided the basic
content needed to measure the skill. As a result of their study, Adams and Callahan (1995) do not find it
appropriate to use the test in diagnosing giftedness, but suggests its use in measuring scientific process
skills. In literature, the use of the test is frequently encountered in studies on gifted people (Han, 2017;
Kim & Kang, 2014; Robinson et al., 2014; Yang & Park, 2017).

FSPS (Diet Cola Test scale), developed by Fowler (1990) and later updated by Adams and Callahan
(1995), can reveal which of the scientific process steps are used effectively. It is specially designed for
gifted students and it is recommended to be used for this sample group. Adaptation of the scale into
Turkish was done and used by the researchers. The test was finalized in terms of language by consulting
two language experts, and the test was finalized by examining by both field experts. The scale consists of
two parts (Form A and Form B). Students are asked to come up with a scientific plan that can produce a
solution to a problem in each form. The plans prepared by the students were then evaluated according
to the rubric prepared by Adams and Callahan (1995). In the pre-test and post-test, the analyses were
made over the total scores.

In the observation form, the items related to the behaviors in which scientific process skills shown
are given and how often these behaviors are realized. The suitability of these behaviors to scientific
process skills was discussed with an expert, necessary fixes were made and the observation form was
finalized. In order to ensure reliability, observations were also performed by a specialist in science and
gifted education, and then the researchers compared these observations and determined the frequency
of behavior.
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The modules given to the students were collected at the end of the application. Within the module,
there were fields that students needed to fill in and the questions they were asked to answer. During
the application process, the students recorded the results, ideas or research results achieved in the
activities in the modules. Each student filled all three modules and then the application teacher
collected these modules. 16 students filled three modules in total and the last 48 modules were
returned from the teacher for examination. Some questions were left blank in the answers to some
questions, students' absences caused some areas to remain empty in the modules. These disruptions
mentioned in the limitations of the study did not prevent the collection of sufficient data. These data
were analyzed by document analysis method. Document analysis is the analysis of materials containing
current information about the case or condition being investigated (Cepni, 2014). Which document will
be used as data source is related to the research problem (Simsek & Yildirim, 2011). In this study,
reports prepared by the students as a result of the activities, data tables in the reports, graphs, activity
evaluations and comments related to the results give information about how the scientific process
functions in the activities. Therefore, the data to be obtained from the modules with document analysis
will constitute a qualitative data source about students' scientific process skills.

In the process of collecting the data, the implementation of the modules was made according to the
steps given below. In the process step of the course, activities involving scientific process skills were
included. In the implementation of the modules, pretesting was applied first, activities were carried out
using the modules throughout the process, observations about the activities and reporting were made
by the students and the post-test was applied.

Table 4.

Information on the Steps of Modules in the Application Process in Experimental Groups.

Steps Target Skill Steps Teacher’s Role Student’s Role Objectives

Process Conducting the Guiding students in Fulfilling the tasks in the Providing

(Scientific activities conducting the activities  activities given in the students to

Process in the modules; module; determining the use scientific

Skills) answering students' appropriate method and process skills
questions and asking using scientific processes; in teacher
challenging questions reporting at the end of the  guide module
where necessary activity

In Table 4, information about the application process in the experimental group is summarized.
Data Analysis

Quantitative data obtained using Fowler Diet Cola Test from the experimental group was analyzed
using the SPSS program. Normality values were checked before starting the analysis. Since the study
group is under 30 people, Shapiro-Wilk values were examined (Can, 2016). Due to the normal
distribution (p <.05), the difference between pretest and posttest was examined and dependent sample
t-test was used. Dependent sample t-test is used to measure the relationship between repeated
measurements of the same experimental group (Buyukoztiirk, 2009). Frequency table was created in the
analysis of the observation data collected. In this study the qualitative data were used to explain how
the quantitative data changed.

Fowler analysis: Diet Cola Test rubrics developed by Adams and Callahan (1995) used for the analysis
of the data. The rubric includes steps of scientific process, security, problem, hypothesis, list of
materials, definition of test repeat, observation, measurement, data collection, data interpretation, data
conclusion and control variables steps. Each step must be included in the given forms. Researchers give
2 points if there are additional operations with detailed information about steps, 1 point if there are
steps related to operations and 0 point if there are no steps related to operations.
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Observation analysis: In the observations made, it is aimed to reveal the link between the students'
performance in the activity processes and the scientific processes in the items of the observation form.
For this purpose, it was noted how often the students performed these behaviors and it was aimed to
examine whether these behaviors increased or decreased during the application. Observation form used
every week in the implementation process and then each week’s data were analyzed by researcher.
How students showed the SPS behavior each week during SPS activity in the modules was determined
by this analysis. After the analysis, the figures were created according to the data. By this way, how
behavior changed during the implementation was examined.

Document analysis: Qualitative data obtained from the documents (modules) filled by the students
related to SPS were analyzed. In the document analysis made on the student reports in modules, the
rubric developed for the document analysis was used. Rubrics are commonly used for this kind of
document evaluations (Muslu Kaygisiz et al., 2017). Rubrics include Basic level, Causal level and
Experimental level SPSs. The maximum score that can be obtained for each SPS is 3. For each module,
the modules that students have fully filled are analyzed. Therefore, the maximum score that can be
taken from the 1st Module is 39 points, from the 2nd Module ,27 points and from the 3rd Module, 30
points.

Reliability and Validity

In determining the reliability of Fowler Diet Cola Test, equivalent forms / test-retest were used and
Pearson correlation was used (Callahan, Hunsaker, Adams, Moore & Bland, 1995). Accordingly, the
correlation for equivalent forms / test-retest was .76. In the study, different evaluators evaluated the
same forms to ensure reliability, and Kendall Compatibility Coefficient was examined to test the
evaluators' tendency to give the same degree and found .869. This shows that the raters are doing very
harmonious scoring, thus showed that the internal consistency was high.

In a qualitative research, the concepts of consistency and confirmability are preferred for the
reliability (Lincoln, Lynham & Guba, 2011). In this study, during the qualitative data collection, all the
processes in the research were followed and recorded by expert researchers, including data collection
tools, data collection and analysis processes regarding consistency. Also Lincoln and Guba (1985)
suggested prolonged engagement for the dependability of the study which implies that the researcher
performs the study for a considerable period. For this study, the time period was 12 weeks which was
seen as dependent for the study. The other criteria which increased the credibility of this research is
peer debriefing. Two specialists took role in the external evaluation of the process. Thus the research
was controlled by external evaluation and objectivity provided. The important indicator for the validity
was triangulation in which the conclusions were confirmed by different data sources, observation,
document analysis and experimental results. By this way we achieved more valid the results.

Findings

In this study, which examined the effect of inquiry-based science lesson modules on the scientific
process skills of gifted students, data obtained from the Fowler Scientific Process Skill Test (FSPST),
observation forms and documents were analyzed.

Findings from FSPST

The results of the "Diet Cola Test" scientific process skills test developed by Fowler (1990) and
renewed by Adams and Callahan (1995) are as follows. The test consists of two forms: pre-test and post-
test. In both forms, there are problem situations in which students will propose solutions using their
scientific process skills. Students are expected to use the scientific method to solve these open-ended
problems. In the evaluation of the test, we used the scoring scale developed by Adams and Callahan
(1995). Descriptive statistical findings from the data are in Table 5.

1297



Bestami Bugra ULGER, Salih CEPNi — Pegem Egitim ve Ogretim Dergisi, 10(4), 2020, 1289-1324

Table 5.

Descriptive Statistics of the FSPST Test.

Group n x Min Max Sd  Skewness Kurtosis
Experimental pre-test 15 4.66 2.00 8.00 1.67 .40 -47
group post-test 15 7.80 3.00 11.00 2.54 -.49 -.85

In Table 5, the averages of pretest and posttest scores are 4.66 and 7.80, respectively. The increase
in average scores is also evident in the minimum and maximum scores. The kurtosis and skewness
coefficients suggest that the distribution of points may be normal. Therefore, the Shapiro-Wilk
coefficient was examined as to whether the data were normally distributed or not. From the data
obtained, the Shapiro-Wilk coefficient was found to be .16 and since p> .05, the data was assumed to be
normally distributed. Therefore, whether there is a significant difference in the data by comparing
between the pretest and posttest results can be determined with the dependent sample t-test.

Table 6.
Pre-test and Post-Test T-Test Results of the Scientific Process Skills Scores of Students in the Experimental
Group.

Group n x Sd df t p
Experimental group pre-test 15 4.66 1.67 14 -5.06 .00
post-test 15 7.80 2.54

Table 6 shows the dependent sample t-test results related to the development of scientific process
skills. As a result of the dependent samples t-test, there was a significant difference (t(14) = -5.06, p<.05)
between the mean scores of the tests performed before the application (Xpre-test = 4.66) and the mean
scores after the application (Xpost-test = 7.80). The effect size (d = 1.35) calculated as a result of the test
shows that this difference is large (high level). This shows that the modules developed for science
classes of gifted students and used in the experimental group have a significant effect on the
development of students' scientific process skills.

Findings from Observations

In our observations and items in the observation form, we aimed to reveal the connection between
the students' performance in activity processes and the scientific processes. For this purpose, we noted
how often the students performed these behaviors and examined whether these behaviors increased or
decreased during the application. The behaviors show the process skills taken from the literature that
direct us to motivation towards science and exhibition of scientific procedures. Also we noted the gifted
behaviors expected from students that identified as high-level skills emphasize the experimental
processes. Table 7 shows how often they perform the behaviors in the observation form.

Table 7.
Data from Observations on Scientific Process Skills.

Never Rarely Sometimes Often Usually
Codes f % f % f % f % f
Students tried creative and 1 .97 4 3.84 15 14.43 6 5.78 -
different ways in activities
An enthusiasm for science - - 2 1.93 6 5.78 8 7.68 10 9.60
was shown at the events
At the activities, students - - 1 .97 3 2.88 16 15.38 6 5.78
interpreted the data
At the activities, students - - 10 9.60 9 8.65 7 6.73 -

exhibited high-level skills

Total 1 .97 17 16.34 33 31.74 37 3557 16 15.38
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Table 7 shows how often students use the SPS specified in the modules in their activity process. In
addition, we observed that the students themselves use different SPS processes and higher level mental
processes during the activity, as unique from the SPS that are not specified in the modules. We observed
that students felt enthusiastic about the SPS activities given during the module. Therefore, while the
activities were being implemented, we can say that the students did the activities not only because they
required modules but also because they were within their own enthusiasm. We observed the items that
indicated the originality of the students and which were related to giftedness with low frequency. This
situation supports the findings obtained previously related to authenticity or originality. When we re-
interpret the findings that the use of SPS in the quantitative data improved significantly in the light of
the observation data, it can be said that the students could perform basic and causal SPS but
experienced problems in experimental skills. This is more clearly expressed in the document analysis
findings. Data on the observations of each item during the application process are presented graphically
below.
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Figure 3. Interpretation of data. Figure 4. High-level SPS.

Figure 1 shows that the students created activities similar to those in the module or applied existing
activities in different ways. Accordingly, students did not include applications that went out of the
module too much in the first stages of the application. As applications and modules progressed, it was
observed that they started to use this situation more frequently. In Figure 2, observation data of
students' enthusiasm towards science are given. Accordingly, it was observed that students started to
feel more enthusiastic about activities and activities involving SPS since the middle of the application. It
can be said that there is a parallelism between the observation data indicating that the students have
more interest in the subjects and daily life problems, and in their enthusiasm for SPS and therefore
science. However, while this demand in SPS-active activities increased over time, it has been noted that
the level of interest in the subject and modules is always high. The main reason for this is that the
experimental activities in which students are active, increased with the second module, there are more
analysis and hypothesis-oriented activities in the first module. In Figure 3, it is the observation data
related to the interpretation of the data that the students obtained from the results of the activities.
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Accordingly, it was observed that the students did not have too many problems in interpreting data;
they tried to connect their ideas, right or wrong, and their data. In addition, we think that the frequency
of interpretation of data has increased since the middle of the application.

In Figure 4, observation data about whether students used high level mental skills while using SPS
are given. The question of how the students' answers to the questions during the activities and the
solutions they produce include original and high-level thinking is important in revealing the difference of
gifted students in terms of SPS. In this context, it has been seen that students could not find solutions or
ways that are the result of an original and high level mental process during the activities. Although this
situation, which is very low, increases towards the end of the application, it is directly proportional to
the quantitative data collected. Although the increase in the use of SPS in quantitative data is also
observed in the observation data, this increase in quality is thought to be below the performance
expected from gifted students. There is a need to direct students towards behaviors that will challenge
students in DIT classes and be the product of different mental processes.

Findings from Document Analysis

The qualitative data obtained from the documents (modules) filled by the students regarding SPS are
analyzed and the findings are in Table 8. SPS and levels determined in the table are given according to
the activity structures in the modules. The rubric prepared in the document analysis made on the test
reports was used. Rubrics include Basic level, Causal level and Experimental level SPS. The maximum
score that can be obtained for each SPS is 3. For each module, the modules that students have fully
filled are analyzed. Therefore, the maximum score that can be taken from Module 1 is 39, 27 from
Module 2 and 30 from Module 3. The data were evaluated according to the maximum scores that could
be obtained and expressed as findings. According to this evaluation, the experimental reports of the
students were examined according to SPS levels. The level at which the students took the right action
was analyzed and transferred to the Table 8.

Table 8.
Total Scores of Students according to SPS Levels.
Scientific Process Skills Module 1 Module 2 Module 3
SPS levels Code Reviewed x )3 x )3 x 3
Basic level SPS1 Observation and 2.07 27 3.00 27 2.60 26
Measurement
Causal level SPS2 Problem Or Question 1.92 25 2.44 22 2.20 22
Sentence / Purpose
SPS3 Data collecting 1.46 19 2.77 25 2.40 24
SPS4 Data Interpretation 1.61 21 2.11 19 1.80 18
Experimental SPS5 Experiment Design 2.15 28 2.22 20 2.00 20
level SPS6  Control Of Variables 1.07 14 2.00 18 1.40 14
SPS7 Hypothesis 1.00 13 1.66 15 1.40 14
SPS8 Data-Based Inference 1.62 21 2.66 24 1.90 19

In Table 8, the experimental reports created by the students as a result of the application of the
experimental activities in the modules were examined and the reports were scored according to the use
of SPS. SPS skills based on SPS are in the table. As a result of applying these skills in activities, students
were expected to be included in the experiment reports. The extent to which these skills are included in
the reports is measured by scoring. Skills are given exactly 3 points if expected, and if not, one point is
given. Average and total scores given for SPS are in the table. The skills provided are categorized
according to SPS levels. Basic level SPS emerged as the most used skill in all three modules. Students'
experimental designs also received high and above average scores. It can be said that students'
experimental designs are successful in fulfilling the given task. However, in general, it can be seen that
the skills at the experimental level generally score lower. Likewise, causal skills can be said to score
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below medium. When all three modules were evaluated in general, it was observed that there was a
certain balance in the points students got from skills. The students raised their scores for almost all skills
and got the most points in Module 2. It is seen that students have lower scores in hypothesis, control of
variables and interpretation of data. In addition, another important finding is that in Module 3
experimental activity, lower scores were obtained compared to Module 2, but overall the increase in
points continued. It is seen that students have more difficulty in the experimental activity given in
Module 3. Findings from documents and quantitative data are in parallel in this sense. Students’
deficiency in the experimental processes, which was obtained in the quantitative findings, was also
reflected in the qualitative findings. They could not perform the expected developmental process at a
high level. However, it is noteworthy that the levels of the students increased in the specified
categories. It is thought that with more experimental activities, these skills of the students can be
increased and they can rise to the level expected from gifted students.

In general, when both qualitative and quantitative data regarding the research problem were
evaluated together, the significant development in the Scientific Process Skills of the students was not at
the desired level in the scientific process skills at the experimental level (Table 8). It can be stated that
the students showed less improvement in experimental processes compared to basic and causal level
skills (Table 8). However, the development of SPS in a significant level in general shows that the
theoretical framework forming the structure of the modules and the modules in general can be used
effectively for implementation.

Discussion

In our study, we determined that there was a significant positive increase in the development of
scientific process skills among the pretest-posttest scores of the experimental group students (p = .00).
The findings obtained from the qualitative data collection tools; we have seen that the development of
students' basic and causal level scientific process skills is higher. However, students had difficulty in
development on experimental skills and some causal level skills (Table 8). This situation developed in the
process and as the modules in the experimental group progressed, positive developments were
observed in the students' high level scientific process skills (Figure 2). In this context, although students'
scientific process skills are not very high, they have developed throughout the process. In addition, in
the observation findings regarding scientific process skills, in parallel with other data obtained,
“Students exhibiting high level skills in activities” and “Students trying creative and different ways in
activities” were not very common behaviors (Figures 1, 3). The students often performed the behaviors
of "showing enthusiasm against science in activities" and "interpreting students' data in activities" which
are not included in very challenging activities again (Figure 2, 3). They showed more enthusiasm in the
activities throughout the implementation. This finding is in parallel with this kind of implementations in
literature that result in exhibiting affective behaviors (Geng, Gen¢ & Rasgele, 2018; Qadar, Samsiah &
Haryanto, 2018). We know that cognition has an important impact on emotion; emotion has an
important impact on basic cognitive processes (Steinberg, 2005). As seen in Figure 1 and Figure 4,
although we expected high level of SPS, students may be in need of more depth or challenge to show or
develop these skills after demonstrating enthusiasm against the activities. Since the students made the
interpretation of the data with more general expressions such as "can, can be done" in the light of the
data and preliminary information they obtained, and without paying much attention to detail, they did
not try to exhibit much compelling behavior. In this context, students were expected to interpret the
data through a synthesis, but the students were not ready for this synthesis (Table 8). It is concluded
that they will acquire these behaviors with this or a similar treatment, provided that they are longer.
The qualitative findings showed us the SPS, especially the experimental level SPS, can be emphasized
more during activities in this case. Moreover, the behaviors related with giftedness can be observed for
a long time of period. Although there is no study for the same application in the literature, discussion
has been made over similar applications. In the study of Simsek and Kabapinar (2010), in which they
examined the development of students in scientific process skills, they found a positive change in their
scientific process skills. Researchers also stated that this change remained at a more basic level, which is
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similar to the scientific process skills developed in this study. The biggest difference between the results
of this study and the work done by Simsek and Kabapinar is the participants, who are gifted students. In
gifted students, there has been a slight improvement in high-level scientific process skills, and it is
predicted that the change may be much higher after longer implementation of the process. Dingol Ozgiir
and Yilmaz (2017) examined the effect of an inquiry-based application applied to gifted students on the
motivation of students to learn science. Accordingly, they found that the inquiry-based approach
significantly increased students' motivation towards science. Similar to this study, Llewelynn (2013)
applied the inquiry-based approach. Motivation toward science is of great importance in learning
scientific process skills. Therefore, we think that increased motivation may have positively influenced
students in the development of process skills. The literature supports the implementation of a
differentiated science curriculum that focuses on developing the concept of science, content knowledge
and process skills for gifted students, similar to the study (Cotabish, Dailey, Robinson & Hughes, 2013). It
has also been found by many studies that scientific process skills can be developed using an inquiry-
based approach (Koksal & Berberoglu, 2014; Stout, 2001; Sullivan, 2008; Tatar, 2006; Wu & Hsieh,
2006). In a meta-analysis study, in which the effect of inquiry-based approach on scientific process skills
was examined, 140 scientific studies were examined, and a significant difference was found in the
development of basic and causal processes, especially according to experimental studies and results
(Wang et al., 2011). The literature shows that the inclusion of quantitative reasoning exercises in
science, technology, engineering and mathematics (STEM) disciplines is necessary for the development
of conceptual understanding and process skills in these areas (Marsan, D’Arcy & Olimpo, 2016). It was
stated that the inquiry-based approach developed scientific process skills and that experimental studies
were needed in which the developmental effects of new materials and approaches to students were
examined (Ogan-Bekiroglu & Arslan, 2014). In the present study, although the scientific process skill
scores of the students were not very high in the pretests, the increase in the post-test scores (Table 6)
and the findings on how the skills were developed in the qualitative findings (Table 8), the modules
developed based on the inquiry-based approach, revealed its positive effect on the development of
scientific processes. The absence of an inquiry-based experimental study in which scientific process skills
were examined, especially for gifted individuals, further increased the authenticity and importance of
this study.

These results show that experimental-level scientific process skills can also be gained by students as
a result of continuing to apply differentiated inquiry-based scientific process-based modules in science
classes, thereby creating an infrastructure based on the scientific process for the development of
higher-order thinking skills. As seen from Table 8, hypothesizing was not very common and neglected by
students like almost all high-level SPS. Similarly Novia and Riandi (2017) stated that the hypothetical
thinking development is lesser then the other thinking skills. Lawson (2003; 2004) explained this case
that developing hypothetical — deductive reasoning needs activities with contextual cues that students
can predict and make hypothesis. By this way, students can build a content knowledge of their own. In
this study, we rarely encounter with the if/then/because/therefore sentences in the experiment reports
analyzed. The reason behind this may be the Turkish students did not get use to these kinds of activities
and problems during a science lesson or program (Ak¢am Yalgin, 2017; Bostan-Sarioglan, Can & Gedik,
2016). They accessed knowledge through teacher easily that this general habit can create problems in
the transition period from traditional to inquiry based (Ozgen & Alkan, 2012).

There is evidence that gifted students improve their scientific process skills using the inquiry-based
approach (Cotabish et al.,, 2013). With this study, we have found that differentiated science lesson
modules based on inquiry can also be used for the development of scientific process skills in gifted
students with the activities structured by differentiating them with different daily life problems and
discussions. But for the gifted students, we concluded that longer implementations needed and in depth
and more challenging activities can be added into the modules using a skill like hypothetical reasoning.

1302



Bestami Bugra ULGER, Salih CEPNi — Pegem Egitim ve Ogretim Dergisi, 10(4), 2020, 1289-1324

We suggest that there is a need for this kind of modules or activities especially for gifted students.
Using differentiation strategy is seen essential together with an approach like inquiry-based. Therefore,
the activities or practices should be organized to achieve a significant development on various skills of
gifted students. Non organized or non-structured practices that are not scientifically approved cannot
help teachers out. Teachers do not have any guidance on these kinds of activities that they do not know
which skills were targeted to develop.

This study or similar studies can be implemented in longer periods. We saw that the gifted students
in science in 12-13 years old need basic scientific inquiry for their development. They need an
adaptation period to be able to learn how an experiment’s parts or a report should be written or how
data should be interpreted. After learning these basic requirements of scientific inquiry, they started to
show a development. So we suggest that, before starting an implementation, researchers should add a
part that explains these basic requirements in guidance of science teacher.

We also suggest that the activities implemented should be original which students did not see
before. We saw that students had a difficulty in expressing original ideas on these kinds of content and
its practice which can prompt the students to create new ways of doing that activity. We included 12-13
years of students in this study; moreover 15+ years of gifted students are the issue of concern as well.
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Turkish Version

Girig

Fen egitiminin en temel amaglari arasinda 6grencilerin fenin dogasini ve kavramlarini anlayip, beceri
ve anlayislarini gelistirmek vardir (NRC, 1997, 2000; Duit &Treagust, 2003; Sadler & Zeidler, 2009).
Gunumuzde bu temel amaci gergeklestirmek icin 6nerilen modellerin basinda sorgulamaya dayali
o6grenme gelmektedir (MEB, 2018; NGSS, 2013). Sorgulama sireglerini iceren birgok tanima ulasmak
mumkindir. Ancak tanimlarin buyik oranda isaret ettigi durum, dogal dinyayr ve olgulan
anlamlandirmak igin bilimsel streglerin kullanilmasidir. Sorgulamaya dayali 6grenmede 6grencilerin
yasadiklari deneyimler sonucunda séz konusu bilimsel beceriler igsellestirilir ve bu beceriler 6grencinin
bilgi yapisinin bir parcasi haline getirilir (Bevins & Price, 2016; Thier & Daviss, 2001). Ogrencilerdeki
bilimsel beceri ve anlayislarin olusmasi igin, onlarin sorgulama sureclerini yasamalarina firsat verilmeli ve
boylece bilgi ve becerilerinin i¢sellestiriimesi saglanmalidir (Murphy, Smith & Broderick, 2019; Zacharia,
2003).

Sorgulama siireglerinde en ¢ok dikkat ceken durum, bilimsel yéntemin ise kosulmasidir. Ogrencilerin
yaptiklari gozlem, gézlem, dokiiman incelemesi, grup tartismalari agik veya kapali uglu deneyler, deney
siireclerindeki hipotez gelistirme, degiskenleri kontrol etme gibi yéntemleri kullanmalaridir. Ozellikle fen
egitiminde sorgulama temelli yaklasimin kullanilmasini destekleyen bes 6nemli gerekgeyi belirtmek
gerekir (Chiappetta & Adams, 2004, s.47);

* Temel gercekleri, kavramlari, ilkeleri, yasalari ve teorileri anlamak,

¢ Doga olaylari hakkinda bilgi ve anlayis edinimini artiran becerilerin gelistirilmesi,

¢ Dogal diinya hakkindaki ifadelerin dogruluguna yonelik sorularina cevap bulmak icin ifade gelistirme,
¢ Bilime karsi olumlu tutum olusumu,

¢ Bilimin dogasi hakkinda bir anlayis edinme.

Bu baglamda sorgulama temelli yaklasimin uygulanmasi sonucunda bilimsel siire¢ becerilerinin
gelisimi beklenmektedir. Literatiirde, fen egitiminde sorgulama temelli yaklasim kullanilarak olusturulan
arastirmalarda, bilimsel slre¢ becerilerinin pozitif anlamda etkilendigi ve bilimsel yodntemin
icsellestirilmesinde farkhlik yarattigi soylenebilir (Bell, Blair, Crawford & Lederman, 2003; Bybee, 2006;
Ogan-Bekiroglu & Arslan, 2014). Bu durum ustiin yeteneklilerde fen egitiminde ¢ok farkli degildir. Bell ve
arkadaslari (2003) stiin yetenekli 6grencilerde uyguladiklari 8 haftalik mentorlik programinda
sorgulama yaklasiminin sonucunda 6grencilerde bilimsel yéntemin uygulanmasi konusunda belirgin
derecede kazanimlar elde ettiklerini belirtmistir. Ayrica Abdurrahman, Ariyani, Maulina ve Nurulsari
(2019), sorgulamaya dayali bir STEM programinin 6grencilerin bilimsel becerilerini gelistirebilecegini
ortaya koymuslardir.

Sorgulama temelli 6grenmenin sinif igerisinde 6grencileri aktif hale getirirken, bilimsel sireg
becerilerinin gelisimine de etki edecegi dusuniilmektedir. Bu baglamda yapilan ¢alismada Kaya ve Yilmaz
(2016) iki etkenin de, aktif 6grenme ve sorgulama temelli 6grenme, ise kosuldugu uygulamalarin
o6grencilerin basarilarinda 6nemli o6l¢lide fark yaratacagini ileri stirmislerdir. Bircok arastirmada,
sorgulamaya dayali 6grenmenin 6grencilerin bilimsel slire¢ becerilerinin gelismesine katkida bulundugu
sonucuna varilmistir (Gumilar, Wardani & Lisdiana, 2019; Wu & Krajcik, 2006). Bu sonuglarin Gstiin
yeteneklilerdeki karsiliginin ne oldugunun ise daha fazla arastirilmasi gerekmektedir. Ayni zamanda BSB
gelisimlerinin diger 6grencilere gore daha farkli etkinlik ve materyaller kullanilarak saglanmasi
gerekmektedir. Buna bagli olarak, farklilastirma stratejisinin ise kosulmasi gerektigi diisintlmustir.
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Teorik Cergeve
Ustiin Yeteneklilik ve Fen Egitimi

Ustiin yeteneklilerin literatiirden sentezlenen genel karakteristik ézelliklerine (Callahan, 2017) ek
olarak, Renzulli vd. (2002), “bilimsel sireglere merakh olma, bilimsel problemler hakkinda yaratici
distinme, bilimsel tartisma konularina karsi istek/heves duyma, bilimsel olaylarin veya nesnelerin neden
oyle olduklarini merak etme, bos zamanlarinda bilimsel konular hakkindaki yazilari okuma, bilimsel proje
veya arastirmalara ilgi duyma ve acik bir sekilde veri analizi yapabilme” 6zelliklerini fen alaninda Ustiin
yetenek davranislari olarak belirtmektedirler (Reis & Hausand, 2008 s.69). Belirtilen bu temel 6zelliklerin
yaninda farkl arastirmacilar, odak noktasi ayni olan tanimlamalar yapmis, fakat genel olarak kabul géren
tek bir tanim Ulzerinde fikir birligi olusmamistir. Bunun sebebi yapilan tanimlamalarin farkli Gstin
yetenek modellemeleri/teorik gerceveleri Gzerinden yapilmis olmasidir. Kaufman ve Sternberg (2008)
Gstlin yeteneklilik kavraminin zamana ve yere bagh olarak degisen genis bir kavram oldugunun altini
cizmislerdir. Hatta Ustin yeteneklilik motivasyon, yaraticilik, zeka ve gbreve adanmislk gibi 6zel
becerilerin sentezi ile olusan genis bir kavramdir (Renzulli, 1999; Sternberg, 2003, 2005). Feldhusen
(1998), Feldman (2000) ve Gagne (2004) gibi arastirmacilar yetenek gelisimi siirecini ve 6nerdikleri
modelleri, gelisimsel bakis agisi ile agiklarlar ki gelistirilmesi gereken 6zelliklerin bu beceriler olduklarini
belirtirler. Fakat modern Gstiin yeteneklilik arastirmalarinda gegerli olmak lizere, Kaufman ve Sternberg
(2008), “arastirmacilar kendileri icin hangi tanimlarin ve kavramlarin énemli olduguna kendileri karar
vermek durumundadirlar (s.72)” demislerdir. Yine Kaufmann ve Sternberg (2008) modern Ustiin
yeteneklilik arastirmalarinin  tanilama ve 06zel vyeteneklerin gelistiriimesi hedefini paylastigini
eklemislerdir. Goerge (1997) fen alaninda Ustiin yetenekliligi, fende benzersiz bir takim 6zelliklere sahip
olma ve akranlarindan ayrilarak, fen sinifinda olaganisti performans gosterme olarak tanimlamistir.
Karnes ve Riley (2005) fen alaninda Ustiin yetenekli bireylerin, cevrelerindeki olaylari ve nesneleri
gozlemleme, problem bulma ve problem ¢6zme, dogal olarak merak duyma, kesfetme istegi, devamlilik
gosterme ve fene karsi olan ilgi sonucu ortaya ¢ikan motivasyon Ozelliklerine sahip bireyler olarak
tanimlamistir. Park, Park ve Choe (2005) ise fen alaninda Ustiin yetenekli 6grenci ozellikleri ile ilgili
yaptiklari ¢alismalarini, bilimsel yetenek, liderlik, yaraticilik, etik, motivasyon ve zihinsel deney 6zellikleri
temeline oturtmuslaridir. Son olarak ise Sumida (2017), Gstiin yetenekli 6grencileri doga olaylarina gigli
bir sekilde ilgi gosteren ve yaratici disinme konusunda olaganilstli yetenek sergileyenler olarak
tanimladi. Bu baglamda Ustiin yeteneklilerde fen bilimleri alani dikkate alindiginda litaratlriin odak
noktasinda bilimsel sireglerin yer aldigi sdylenebilir. Dolayisiyla bilimin dogasi, temel fen kavramlari,
bilim 6grenme, arastirma ve sorgulama, Ustlin yeteneklilerde fen 6gretiminde odaklaniimasi gereken
konular olarak dikkate alinmalidir.

Akademik olarak yetenekli 6grencilerle yapilan etkili uygulamalarin arastiriimasi, 6zel olarak
tanimlanmis yetenekli 6grencilerle yapilan calismalarin literatirinin arastirilmasini ya da onlar igin
o6nemli goriilen degiskenleri veya sonuclari arastiran literatiire glivenmeyi gerektirmektedir (Robinson,
Shore & Enersen, 2007). Dolayisiyla bu arastirma ve yapilacak olan diger arastirmalar icin de literatirden
faydalanilarak, benzer tiirde yapilmis gcalismalari 6rnek almak gerekmektedir. Clinki disiplinler igin belirli
bir stre¢ dahilinde basamakl bir 6gretim, Ustiin yetenekli egitiminin yapisal ozelligine paralel
olmayabilir. Bu durum fen egitimi igin de gecerlidir. Ustiin yetenekli ve STEM egitimi veren bircok
arastirmaci (Olszewski-Kubilius, 2009; Robinson, Dailey, Hughes, & Cotabish, 2014; Rogers, 2007;
Sumida, 2013; Taber, 2007; Tirri, 2012; VanTassel-Baska, 2015; VanTassel-Baska, Bass, Ries, Poland &
Avery, 1998; VanTassel-Baska & Brown, 2007), lstiin yetenekli 6grencilerin 6grenme ciktilarini zorlayan
ve gelistiren mifredat ve 6gretim stratejilerinin dogru olarak gelistirilmesi ve uygulanmasinin, Ustin
yetenekli egitim hizmetleri icin etkili programlamanin merkezinde yer aldigini kanitlamislardir. Ayrica
Sumida (2017), neden alana 06zgli Ustlin yetenekli egitimine odaklanmamiz gerektigini agikladig
calismasinda, ki bu durumda fen egitimi temele almis, bilimin dinamik dogasi ve zengin farkh ¢alisma
alanlarini kapsayan gocuklarin gesitli ilgi alanlari ile uyum saglamakta ve bu nedenle fen 6greniminin
Ustin yeteneklilik kontrol listesinin gelistiriimesi icin ideal hale getirdigini belirtmektedir (p. 2100). Bu
calisma kapsaminda bu ilkeler g6z 6niline alinarak Ustiin yetenekli 6grencilere yonelik farklilastirilmis
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modiiller gelistirilmis ve programa entegre edilmistir. Egitim temelli modiller belirli sinirlari olan,
zamana gore olusturulan ve asamalarinin tanimlandigi 6gretimsel diizenlemelerdir (Ekert, Rotthowe &
Weiterer, 2012). Modiller, daha ¢ok 6grenme odakl belirli bir amaca hizmet eden ve genelde
yuksekogretimde ders kavraminin yerine kullanilan bir kavramdir (Moon, 2002). Bu arastirma
kapsaminda gelistirilen moddller teorik olarak Moon (2002) tarafindan belirlenen genel gergeveye gore
tasarlanmustir.

Beceri Gelisimi ve Sorgulama Temelli grenme

Yapilan arastirmada, Ustiin yetenekliler icin gerekli veya var olan temel becerilerin ve 6zellikle fen
bilimleri dersi igin 6nem arz eden bilimsel sure¢ becerilerinin gelismesi igin, literatiirin 6nerdigi
sorgulama temelli yaklagimin kullanilmasinin  Gstiin  yetenek ozellikleri ile uygun oldugu
distnilmektedir. Halihazirda sorgulama temelli yaklagimin fen egitimi icin en Ust standart diizeyinde
oldugu arastirmacilar tarafindan belirtilmistir (Biological Science Curriculum Study, 2006; LaBanca, 2007,
2008). Duran (2015)'in belirttigi gibi sorgulama temelli 6grenme ortamlariyla ilgili 6grenme ve 6gretme
etkinliklerinin tasarlandigi ve bu etkinlikler temelindeki 6grenme ciktilari Gzerine etkisinin incelenecegi
calismalara ihtiyag duyulmaktadir. Coleman ve Shah-Coltrane (2010), cocuklarin Gstin yetenekli
davranislarinin genel olarak gozlemlenmesi igin bilimde sorgulama faaliyetlerinin kullaniimasini
Onermistir. Murphy, Smith ve Broderick (2019) ise bilimsel sorgulamayn gelisimsel baglamda bir
baslangi¢c noktasi olarak tanimlamaktadir. Bu baglamda hem Ustiin zekalilar hem de fen egitimi;
Sorgulamaya dayali bir yaklasim i¢cin materyal gelistirmenin literatir icin 6nemli olacagina inaniyoruz. Bu
baglamda hem (stlin yetenek hem de fen egitiminde; sorgulama temelli yaklasima yonelik bir materyal
gelistiriimesinin alan yazin agisindan 6nemli olacagi diisiinilmektedir. Dolayisiyla yapilan ¢alismanin bu
duruma o6rnek teskil ettigi soylenebilir. Gelistirilen modiillerde; 6grencilerin (Global/bolgesel/bireysel)
gunliik yasamdaki bir problemi, verilen etkinlikler ile bilimsel siiregleri kullanarak ¢ézmeleri amaglanmis
ve slire¢ sonunda Ogrencilerin bilimsel slire¢ becerilerinde pozitif bir gelisim amaglanmistir. Literatiirde
de bu tir problem durumlarinin Gstlin yetenekli 6grencilerin en gok ilgi duydugu problem tiirl olarak
gorilmektedir (Volk, 2006). Ozellikle 6grencilerin problemler {izerinden kendi etkinliklerini tasarladigi ve
bilimsel sidregleri kullandigi uygulamalarin bilimsel sorgulama 6gretimi icin en ideale yakin yaklasim
oldugu soylenebilir (Furtak, 2006). Benzer olarak, Andriyani, Shimizu ve Widiyatmoko (2019),
ogrencilerin bilimsel siire¢ becerilerinin, fen 06grenme etkinliklerini tasarlamalarini iceren acik
talimatlarla gelisecegi sonucuna varmistir. Koksal ve Berberoglu (2014), sorgulamaya dayali 6grenme ve
etkinliklerin basariyi ve bilimsel siire¢ becerilerini gelistirmede etkili bir yol oldugunu ve 6grenci merkezli
uygulamalarda bilimsel siire¢ becerilerine yonelik sorgulamaya dayali 6grenmenin etkililigini
vurgulamislardir. Dolayisiyla bilimsel siire¢ becerilerinin gelisiminde sorgulama temelli yaklasimin nasil
uygulanacaginin yani sira, 6grencinin daha aktif oldugu bir 6grenme ortami da gerekmektedir.

Farklilagtirma

Farkhlastirma; ogretimini Ozellestirmek isteyen, kendi 6grenci grubu veya okul ortamina goére
derslerini adapte etmek isteyen 6gretmenlerin basvurdugu bir strateji olarak kendini géstermistir. Bu
baglamda bakildiginda son yillarda yapilan ¢alismalarda genellikle 6grenci 6zelliklerine gore (McGee,
2018; Maeng & Bell, 2015; Yuen, Chan, Chan, Fung, Cheung, Kwan & Leung 2018; Torkar, Avsec, Cepic,
Savec & JuriSevi¢, 2018), bazi durumlarda da yeni bir etkenin ise kosulmasi adina (teknoloji)
farklilastirma yapilmistir (Altintas & Ozdemir, 2015; Maeng, 2017). Ustiin yeteneklilerde ise
farklilagtirmanin kullanildigi uygulamalarda gelisimin daha fazla oldugu yoniinde bulgular daha 6nceki
literatiiri desteklemektedir (Altintas & Ozdemir, 2015; Calikoglu & Kahveci, 2015). Bu anlamda
farklilagtirmanin Ustin yetenekli egitiminde kullaniimasi bir gereklilik halini almisken, 6rgiin egitimde
ogretmenler tarafindan tercih edilebilir bir yontem konumuna gelmistir (Maeng, 2017; Maeng & Bell,
2015; McGee, 2018; Yuen et al., 2018).

Literatlirde Ustin yeteneklilerde yapilacak farklilastirmanin her anlamda bitincil olmasi gerektigi
ifade edilmistir (McGee, 2018). Bu arastirmada literatlirde onerilen, 6grenci 6zelliklerini, 6grenme
ortamini ve degerlendirmeyi dikkate alan; beceri odakli; sirecin, icerigin ve Urlinin farkhlastirildigi
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(Kaplan, 2009) bir farkhlastirma modillerde uygulanmistir. Modillerde bilimsel sireg¢ becerileri
baglaminda yer verilen farklilastirma ise etkinlik temellidir. Modiillerde yer alan etkinlikler, bilimsel siireg
becerileri ve Ustiin yetenekli 6grenci dzellikleri dikkate alinarak farkhlastirilmistir. icerik ise yasam temelli
problem ve konulardan/6rneklerden segilerek, formal okul konularindan farkli hale getirilmistir.

Bilimsel Siire¢ Becerileri

Fen bilimlerinde 6grenmeyi kolaylastiran, arastirma yol ve ydontemlerini kazandiran, 6grencilerin aktif
olmasini saglayan, kendi 6grenmelerinde sorumluluk alma duygusunu gelistiren ve 6grenmenin
kaliciligini artiran temel beceriler, bilimsel siireg becerileri olarak tanimlanmaktadir (Cepni, 2005). Birgok
arastirmaci  bilimsel siire¢ becerilerini bilim insanlarinin gosterdigi beceriler ve bu becerilerin
karakteristigi olarak tanimlamis, bunlarin ise transfer edilebilirligi Gzerinde durmuslardir (Carin & Bass,
2001; Carin & Sund, 1989; Ewers, 2001; Padilla, 1986; Rutherford & Ahlgren, 1990).

MEB, Diinya Bankasi ve YOK tarafindan gerceklestirilen arastirmada bilimsel siire¢ becerilerinin g
boyuta ve alt boyutlarina ayrildigi gérilmektedir (Cepni, Ayas, Johnson & Turgut, 1997).

Tablo 1.

BSB Boyutlari.

Temel siiregler Nedensel siiregler Deneysel siiregler

Gozlem Onceden Kestirme Hipotez Kurma

Olgme Degiskenleri Belirleme  Verileri Kullanma Ve Model Olusturma
Siniflandirma Verileri Yorumlama Deney Yapma

Verileri Kaydetme Sonug Cikarma Karar Verme

Sayi Ve Uzay iliskileri Kurma Degiskenleri Degistirme Ve Kontrol Etme

Tablo 1’de bilimsel siireg becerileri boyutlari agiklanmistir (Cepni et al., 1997).

Arastirmacilar, bilimsel siire¢ becerilerini, farklilastirlmis derslerin gelistiriimesinde Ustin
yetenekliler igin bir gelisim sireci olarak kullanilabilecegini belirtmektedirler. Bununla birlikte, orta ve
ileri dizey siire¢ becerilerin gelisimi, 6grencilerin disiik seviyedeki becerilere hakim olmalarina bagh
oldugundan, temel becerileri 6grencilerin kazanmasi ¢ok 6nemlidir (Meador, 2003). Bu baglamda Ustiin
yetenekli 6grencilerin  bilimsel siire¢ becerilerinden temel sire¢ bilimsel becerilerini
gerceklestirebilecekleri disliniilmis, daha ¢ok nedensel BSB ve deneysel BSB (zerine yogunlasiimistir.
Hangi bilimsel slire¢ becerisinin etkinlikler igerisinde yer aldigi 6gretmen kilavuz modiliinde yer
almaktadir. Bu becerilere kazanimsal olarak yer verilmis ve uygulamanin en sonunda 6grenme ciktisi
olarak modil planlamasina kaydedilmistir. Kilavuz kitabinda belirtilen bilimsel sireglere modillerde
uygulamalar boyunca yer verilmesi sonucunda, 6grencilerin bilimsel muhakemeleri ile es zamanli bir
gelisim gosterebilecegi ¢cikarimi yapiimistir.

Tablo 2.

Kullanilan Modiiller ve isimleri.

Modiil 1 DNA ve Kalitim  Modiil 2 Sporun Ardindaki Fizik Modiil 3 Plastik Posetin Gizemi
Adli tip ve olay yeri Usain Bolt’un rekorlari ve yarislari, bir Plastigin yapisi, Denizlerdeki
inceleme, modelleme atletin yaris hazirligi ve antrenmani plastik kirliligi, Biyo-Plastik

4 Hafta — 6. Sinif diizey 4 Hafta — 6. Sinif dlizey 3 Hafta — 6. Sinif diizey

Tablo 2, farklilastirma, bilimsel sire¢ becerileri ve sorgulamaya dayali yaklasim kullanilarak gelistirilen
modyilleri 6zetlemektedir.

Ustiin yeteneklilerin egitiminde beceri gelistirmenin &nemi titiz bir literatiire sahiptir ve dgrenci
gelisimini sekillendirmek igin gesitli deneyimler kullanilarak beslenmelidir (Day & O’Connor, 2017).
Beceri gelistirmenin 6nemi konusundaki bu yiksek farkindalik, Gstiin yetenekli 6grenciler icin gecerli
olan egitim firsatlarina daha fazla odaklanmistir (Godor & Szymanski, 2017). Ancak, bilimsel sorgulama
veya fen bilimlerini anlamanin gelistirilmesi i¢in bilimsel stire¢ becerileri gibi Ustlin yetenekli 6grencilerin
benzersiz ihtiyaclarina 6zel olarak odaklaniimali ve literatlr, alana 6zgi egitim etkinliklerinin /
materyallerinin gerekliliginin gelistirilmesi gerektigi 6nerilmektedir (Taber & Riga, 2016; Uziim, 2017).
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Fen bilimlerine yonelik etkili 6grenme igin saglanan Gstiin yetenek baglaminda sinirli alana 6zgi egitim
uygulamalari ve materyalleri vardir (Howard, 2017). Bu nedenle, ortaokul diizeyindeki Ustilin yetenekli
ogrencilere hizmet verecek etkili bir 6grenme materyali gelistirmeyi amagladik. Boylelikle 6gretmenler,
Ustun yetenekli bir fen etkinliginin nasil uygulanmasi gerektigi ve Ustiin yetenekli 6grencilerin
becerilerinin fen uygulamalari kullanilarak nasil gelistirilebilecegi konusunda rehberlik etme sansi
olacaktir. Bu baglamda calismanin amaci, Ustlin yetenekli 6grenciler icin gelistirilen fen dersi
modyillerinin 6grencilerin bilimsel slreg becerilerine etkisini degerlendirmektir. Bu amagla arastirmanin
problem climlesi asagidaki gibidir.

o Ustiin yetenekli dgrencilere 6zgii farklilastiriimis sorgulamaya dayali fen dersi modiillerinin bilimsel
siireg becerileri Gzerindeki etkisi nedir?

Yontem
Arastirma Modeli

Ustiin yeteneklilere yénelik farklilastiriimis sorgulama temelli fen ders modiillerinin bilimsel siireg
becerileri lzerindeki etkisinin degerlendirildigi bu arastirmada, verilen problem durumu ve amaglara
uygunlugu goz 6niinde bulundurularak, nicel ve nitel arastirma tekniklerinin tek bir calisma altinda bir
arada kullanildigi “karma arastirma yontemi” kullaniimistir (Creswell & Clark, 2011). Karma yontemde,
nicel ve nitel verilerin eszamanh veya ayri ayri toplanmasi s6z konusudur (Creswell, 2014; Johnson &
Christensen, 2019).

Gelismis karma desen igerisinde bu ¢alismaya uygunlugu agisindan igice karma desen yontemi
kullaniimistir. Literatirde yaygin olarak kullanilan icice karma deneysel desen, deneysel tasarimda nitel
verilerin gomuli kalibi nedeniyle, nitel verilerin bir deney sirasinda / sonrasinda / 6ncesinde uygulamaya
dahil edilmesi icin genel bir prosediir saglar (Creswell & Clark, 2011; Creswell, 2014). Calismanin
deneysel uygulama boéliminde, tek grup o©n-test/son-test basit deneysel desen (Cepni, 2014)
kullanilmistir. Cook ve Campbell (1979) bu desene daha once tek gruplu ontest-sontest yari deneysel
desen demislerdir.

Tablo 3.
Tek Gruplu Yari Deneysel Desen.
Gruplar On Test islem Son Test
Deney *Diet Cola Testi Uygulama: Ustiin *Gozlem *Diet Cola Testi
Grubul yeteneklilere gore *Qgrenci

farklilagtiriimig fen dokiimanlari

bilimleri ders moddlleri

Tek gruplu yari deneysel deseni agiklayan gosterim Tablo 3’te verilmistir.

Calisma kapsaminda Diyet Kola Testi 6n test ve son test olarak uygulanmistir. Buna ek olarak,
modyillerin etkinligini derinlemesine incelemek icin gozlemler ve 6grenci belgeleri kullaniimistir. Bu
¢alismada, lggenlemeyi saglamak icin farkl veri toplama araglari kullanilmistir. Veri Gggenlemesi, ayni
olay / fenomen hakkinda farkli veriler toplayarak sonuglarin dogrulugunu artirabilir (Cepni, 2014; Miles
& Huberman, 1994). Bu c¢alismada, farkl veri toplama araglari kullanilarak gelistirilen materyalin
etkinliginin arastirilmasinin daha gegerli ve giivenilir olacagi distinilmektedir.

Katilimci Grubu

Moshman (1998), “Piaget’in 1924'teki 6nerisine gore formal veya hipotetik ¢ikarimsal muhakemenin
ergenlerin ve yetiskinlerin diisiincesinde 6énemli bir rol oynadigini, ancak 11 ya da 12 yasindan Once
nadiren goraldiguni” belirtmistir (s. 972). Bu sebeple bu yasin altinda yer alan 6grenciler ile ¢alismanin
dogru olmayacagi séylenebilir. Calismanin yiritildigi Gstin yeteneklilerin Turkiye’de egitim gordukleri
BILSEMde toplamda 5-6. Sinif diizeyinde 6 grup bulunmaktadir. Calismada deney grubunu olusturan bu
gruplarda nicel (6ntest-sontest) ve nitel (goriisme ve gdzlem) veriler toplanmistir. Bitlin 6grencileri BYF-
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2 gruplarina devam eden 6grencilerdir. Ogrencilerin seviye olarak ¢alisma ile en uygun gériilen yas grubu
BYF-2 gruplari olmustur. Calisma grubu Ustilin yetenekli olarak belirlenen 7'si kiz 9'u erkek 16 6grenciden
olusmaktadir. Hepsi resmi okullarina devam etmekte ve ardindan BILSEM fen derslerine katiimaktadirlar.
BILSEMde ortaokul diizeyinde fen derslerine devam eden Ustiin yetenekli 6grenci sayisinin az olmasi
deneysel uygulamayi kolaylastirmistir. Ancak bu durumun deneysel metodolojinin uygulanmasinda
herhangi bir sorun olusturmadigi gorildi; literatiirde kiguk boyutlu calisma gruplu deneysel
arastirmalara iliskin gesitli calismalar bulunmaktadir (Ozdemir, 2010; Simsek & Kabapinar, 2010).

Ayrica uygulamayi gergeklestiren &gretmen, Bursa BILSEM’de ki tek fen bilgisi 6gretmeni olmasi ve
gruplarin tamaminin dersine girmesi calismada aktif rol almasini saglamistir. Ayrica arastirmaya
baslamadan 6nce 6gretmen ile yapilan gorismelerde, 6gretmenin yeni yaklagimlarin denenmesi ve
deneysel uygulamalara acik oldugunu belirtmesi 6nem arz etmistir. Ogretmen fen egitimi alaninda
yiiksek lisansini tamamlamis, halen fen egitimi alaninda doktora egitimine devam etmektedir. Ustiin
yeteneklilere egitimin dogasi geregi derslerinde aktif 6grenmeyi kullanmaya calismaktadir. Uygulamadan
once Ogretmen ile yapilan toplantilarda 6gretmene modilin igerigi, nasil islenmesi gerektigi ve
sorgulama temelli yaklasim hakkinda bilgi verilmistir. Uygulama siirecinin tamamini yiriten 6gretmenin
bu bilgilere ihtiyaci oldugu varsayilmis ve modillerin etkin bir sekilde uygulanmasi i¢in bu toplantilar
yapilmistir. Fen egitimi alaninda 15 yillik bir tecriibeye sahip olan 6gretmen, Ustiin yetenek alaninda da
belirli bir tecriibesi vardir. Bu baglamda diger fen bilimleri 6gretmenlerine gore Ustiin yetenekli
Ogrencileri daha iyi tanimakta ve anlamaktadir, ihtiyaglarini daha iyi gérmektedir. Bu baglamda
modyillerin 6grencilerin ve kendisinin ihtiyacina yonelik oldugunu bilerek uygulamalara devam etmesi,
uygulamalarin daha saglikl sirmesinde etkili olmustur.

Veri Toplama Araglari ve Verilerin Toplanmasi

Deneysel uygulama siirecinde, deney gruplarinda yer alan 6grencilerin Bilimsel Siire¢ Becerilerinin
belirlenmesi ve degisimlerinin izlenebilmesi amaciyla “Fowler Bilimsel siire¢ becerileri testi (FBSB)”
kullanilmigtir. Bilimsel slire¢ becerileri Ustiin yetenekli 6grencilerde kazandirilmasi gerekli gorilen en
onemli becerilerdir. Bilimsel diisinme, bir duruma bilimsel yaklasma ve en dnemlisi bir bilim insani gibi
disiinme davranislarinin temelinde bilimsel siire¢ becerileri yatmaktadir. Hazirlanan modiillerde istenen
beceriler bu yonde oldugu icin 6grencilerdeki bilimsel sire¢ becerilerinin gelisimi 6l¢lilmesi gerekliligi
dogmustur. Literatir incelendiginde bircok BSB dlcegine rastlanmistir (Dwianto, Wilujeng, Prasetyo &
Suryadarma, 2017;Erkol & Ugulu, 2014; Nasution, Harahap & Harahap, 2018). Ustiin yeteneklilere 6zgii
hazirlanan BSB 6lcegi ise Fowler’in gelistirdigi 6lgektir. Bu nedenle hem ¢alisma grubuna uygunlugu hem
de beceriyi 6lgmek igin ihtiyag duyulan temel icerigi saglamasi yoniyle dlgegin kullaniimasina ve ¢alisma
Ozelinde yeni bir dlgek gelistirilmesine ihtiya¢ olmadigina karar verilmistir. Adams ve Callahan (1995)
yaptiklari ¢alisma sonucunda testin Ustiin yetenegin tanilanmasinda kullanilmasini uygun gérmezken,
bilimsel siire¢ becerilerinin 6lglilmesinde kullanilmasini 6nermektedir. Literatiirde Ustlin yetenekliler ile
ilgili yapilan galismalarda testin kullanimina siklikla rastlanmaktadir (Han, 2017; Kim & Kang, 2014;
Robinson, Dailey, Hughes & Cotabish, 2014; Yang & Park, 2017).

Fowler (1990) tarafindan gelistirilen ve daha sonra Adams ve Callahan (1995) tarafindan giincellenen
FBSB (Diet Cola Test olgegi), bilimsel sire¢ basamaklarindan hangilerinin etkili bir sekilde kullanilip
kullanilmadigini ortaya koyabilmektedir. Ozellikle (stiin yeteneklilere 6zgii olarak tasarlanmis ve bu
drneklem grubu icin kullaniimasi tavsiye edilmektedir. Olgegin Tiirkcelestirme calismasi arastirmaci
tarafindan yapilmis ve kullaniimistir. iki dil uzmanina danisilarak teste dil anlaminda son hali verilmis, iki
alan uzmani tarafindan da incelenerek teste son hali verilmistir. Olcek iki adet formdan (Form A ve Form
B) olusmaktadir. Ogrencilerden her formda bir probleme ¢éziim retebilecek bir bilimsel plan ortaya
koymalari istenmektedir. Ogrencilerin hazirladiklari planlar daha sonra yine Adams ve Callahan
tarafindan hazirlanan rubirige gore degerlendirilmistir. Degerlendirme 6n test ve son testte toplam
puanlar Gzerinden analizler yapiimistir.
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Gozlem formunda ise bilimsel muhakemenin gosterildigi davranislara iliskin maddeler verilmis ve bu
davranislarin ne siklikta gergeklestigi belirlenmistir. Bu davranislarin bilimsel muhakeme siireglerine
uygunlugu bir uzman ile tartisilmis, gerekli diizeltmeler yapilmis ve gézlem formuna son sekli verilmistir.
Glvenirligi saglamak amaciyla gozlemler bir uzman tarafindan da gergeklestiriimis ve daha sonra
arastirmaci bu gozlemleri karsilastirarak davranislarin sikligini belirlemistir.

Ogrencilere verilen modiiller uygulama sonunda toplanmistir. Modil icerisinde 6grencilerin
doldurmasi gereken alanlar ve cevaplamasi istenen sorular vardir. Uygulama silrecinde 6grenciler
etkinliklerde ulastiklari sonuglari, fikirlerini veya arastirma sonuglarini modiillere kaydetmislerdir. Her
Ogrenci ¢ adet modilin tamamini doldurmus daha sonra uygulama 6gretmeni bu modilleri
toplamistir. 16 6grenci toplamda ¢ adet modiil doldurmus ve en son 48 adet moddl incelenmek Uzere
O0gretmenden teslim alinmistir. Bazi sorularin cevaplanmasinda aksakliklar, bazi sorularin bos birakilmasi,
ogrencilerin yaptigi devamsizliklar, modillerde bazi bolgelerin bos kalmasina sebep olmustur.
Calismanin sinirhiliklarinda bahsedilen bu aksamalar, yeterli verinin toplanmasina engel teskil etmemistir.
Elde edilen bu veriler dokiiman analizi yontemi ile analiz edilmistir. Dokiiman analizi, arastirilan olgu
veya durum hakkinda mevcut bilgi iceren materyallerin analizidir (Cepni, 2014). Hangi dokiimanin veri
kaynagi olarak kullanilacagl arastirma problemi ile ilgilidir (Simsek & Yildinm, 2011). Bu galismada
ogrencilerin etkinlikler sonucunda hazirladiklari raporlar, raporlarda yer alan veri tablolari, grafikler,
etkinlik degerlendirmeleri ve sonuca iliskin yorumlari bilimsel stirecin etkinliklerde nasil isledigi ile ilgili
bilgi vermektedir. Dolayisiyla dokiiman analizi ile modillerden elde edilecek veriler 6grencilerin bilimsel
siireg becerileri hakkinda nitel veri kaynagi olusturacaktir.

Verilerin toplanmasi stirecinde modullerin uygulanmasi asagida verilen basamaklara gére yapiimistir.
Dersin siire¢ basamaginda bilimsel siire¢ becerilerinin ise kosuldugu etkinlikler yer almistir. Modiillerin
uygulanmasinda ©nce oOn-test uygulanmis, sire¢ boyunca modiller kullanilarak etkinlikler
gerceklestirilmis, etkinliklere iliskin gbzlemler ve 6grenciler tarafindan da raporlama yapilmis ve son-test
uygulanmistir.

Tablo 4.
Deney Gruplarinda Modiillerin Uygulanma Siirecindeki Basamaklarina iliskin Bilgiler.

Hedef Beceri

Basamaklar basamaklari Ogretmenin Rolii Ogrencinin Rolii Amaglar

Sureg (Bilimsel Etkinlikleri Modyillerde yer alan Modyiilde verilen Ogrencilerin

Surec Becerileri) yuritme etkinliklerin etkinliklerde yer O0gretmen
ylritilmesinde alan gorevleri kilavuz
Ogrencilere rehberlik  yerine getirme; moduliinde yer
etme; gerekli uygun yontemi alan bilimsel
yerlerde 6grencilerin  belirleyip bilimsel slireg
sorularini cevaplama  siregleri kullanma;  becerilerini
ve zorlayici soru etkinlik sonunda kullanmalarinin
sorma raporlama saglanmasi

Tablo 4‘te deney grubunda uygulama siirecine iliskin bilgi 6zet olarak verilmistir.
Verilerin Analizi

Deney grubundan Fowler Diet Cola Testi kullanilarak elde edilen nicel veriler SPSS programi
kullanilarak analiz edilmistir. Analize baslamadan dnce normallik degerleri kontrol edilmistir. Calisma
grubu 30 kisinin altinda oldugu icin Shapiro-Wilk degerleri incelenmistir (Can, 2016). Normal dagilim
nedeniyle (p <.05), 6n test ile son test arasindaki fark incelenmis ve bagimh o6rneklem t testi
kullanilmistir. Ayni deney grubunun tekrar eden o&lg¢limleri arasindaki iliskiyi 6lgmek igin bagimli
orneklem t testi kullanilmaktadir (Blylkoztiirk, 2009). Toplanan gdzlem verilerinin analizinde frekans
tablosu olusturulmustur. Bu c¢alismada nitel veriler, nicel verilerin nasil degistigini acgiklamak igin
kullaniimistir.
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Fowler analizi: Verilerin analizi icin Adams ve Callahan (1995) tarafindan gelistirilen Diet Cola Test
rubrigi kullanilmistir. Rubrik, bilimsel sireg, giivenlik, problem, hipotez, malzeme listesi, test tekrari
tanimi, gozlem, 6lglim, veri toplama, veri yorumlama, veri sonuglandirma ve kontrol degiskenleri
adimlarini igermektedir. Her adim verilen formlara dahil edilmelidir. Asamalar hakkinda ayrintili bilgi
iceren ek islemler varsa (2), asamalar ile ilgili islemler varsa (1) ve belirtilen asamalar yoksa islemler (0)
puan arastirmacilar tarafindan verilir.

Gozlem analizi: Yapilan gozlemlerde 6grencilerin etkinlik stireglerindeki performanslari ile gozlem
formundaki maddelerde yer alan bilimsel siregler arasindaki baglantinin ortaya ¢ikariimasi
amaglanmistir. Bu amagla, 6grencilerin bu davranislari ne siklikla gergeklestirdikleri not edilmis ve
uygulama sirasinda bu davraniglarin artip azalmadiginin incelenmesi amacglanmistir. Uygulama siirecinde
her hafta gézlem formu kullanilmig ve ardindan her haftanin verileri arastirmaci tarafindan analiz
edilmistir. Modillerde BSB etkinligi sirasinda 6grencilerin BSB davranisini her hafta nasil gosterdigi bu
analiz ile belirlenmistir. Analiz sonrasinda verilere gore grafikler olusturulmustur. Boylelikle uygulama
sirasinda davranisin nasil degistigi incelenmistir.

Dokiiman analizi: BSB ile ilgili 6grencilerin doldurduklari belgelerden (modiillerden) elde edilen nitel
veriler analiz edilmistir. Modullerde 6grenci raporlari izerinde yapilan analizde, dokiiman analizi igin
gelistirilen rubrik kullanilmistir. Bu tilr belge degerlendirmelerinde siklikla rubrikler kullanihr (Muslu
Kaygisiz et al., 2017). Rubrikler, Temel diizey, Nedensel diizey ve Deneysel diizey BSBleri icerimektedir.
Her BSB icin alinabilecek maksimum puan 3'tiir. Her modil icin 6grencilerin tam olarak doldurdugu
modyiller incelenir. Bu nedenle 1. Modiilden alinabilecek maksimum puan 39.00, 2. Modiilden 27.00 ve
3. Modilden 30.00 puandir.

Gegerlik ve Giivenirlik

Fowler Diet Cola Test'in giivenilirligini belirlemede esdeger formlar / test-tekrar test kullanilmis ve
Pearson korelasyonu kullanilmistir (Callahan, Hunsaker, Adams, Moore & Bland, 1995). Buna gore,
esdeger formlar / test-tekrar test icin korelasyon .76'dir. Calismada givenirligi saglamak igin farkli
degerlendiriciler ayni formlari degerlendirmis ve degerlendiricilerin ayni dereceyi verme egilimini test
etmek icin Kendall Uyumluluk Katsayisi incelenmis ve .87 bulunmustur. Bu da degerlendiricilerin ¢ok
uyumlu puanlama yaptigini, dolayisiyla i¢ tutarliligin yiksek oldugunu géstermektedir.

Nitel bir arastirmada givenirlik icin tutarlilk ve dogrulanabilirlik kavramlari tercih edilir (Lincoln,
Lynham & Guba, 2011). Bu calismada nitel veri toplama sirasinda veri toplama araglari, veri toplama ve
tutarliliga yonelik analiz suregleri dahil olmak Uzere arastirmadaki tiim siregler uzman arastirmacilar
tarafindan takip edilmis ve kayit altina alinmistir. Ayrica Lincoln ve Guba (1985), arastirmanin
guvenilirligi icin uzun sireli etkilesim kavramini dnermistir, bu da arastirmacinin ¢alismayi énemli bir
siire boyunca gergeklestirdigini ima etmektedir. Bu ¢alisma icin sire, calisma icin yeterli olarak goriilen
12 haftadir. Bu arastirmanin glvenilirligini artiran diger kriter ise akran bilgilendirmesidir. Siurecin dis
degerlendirmesinde iki uzman gorev almistir. Boylece arastirma, dis degerlendirme ve obijektiflik ile
kontrol edilmistir. Gegerlilik icin dnemli bir diger gdsterge, sonuglarin farkh veri kaynaklari, gézlem, belge
analizi ve deneysel sonuglarla teyit edildigi Gggenlemedir. Boylelikle daha gecerli sonuglar elde edildigi
soylenebilir.

Bulgular

Sorgulamaya dayali fen dersi modiillerinin Gstlin yetenekli 6grencilerin bilimsel siire¢ becerilerine
olan etkisinin incelendigi bu c¢alismada, FBSBT'den elde edilen veriler, gdzlem formlari ve belgeler
incelenmistir.

FBSBT'den Elde Edilen Bulgular

Fowler (1990) tarafindan gelistirilen, Adams ve Callahan (1995) tarafindan yenilenen “Diet Cola Test”
bilimsel siire¢ becerileri testinin sonuglari asagida verilmistir. Test, 6n-test ve son-test olmak lizere iki
formdan olusmaktadir. Her iki formda da 6grencilerin bilimsel slre¢ becerilerini kullanarak ¢dzim
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onerecekleri problem durumlari yer almaktadir. Agik ucglu olan bu problemlerin ¢dziimiinde 6grencilerin
bilimsel yontemi kullanabilmeleri beklenmektedir. Testin degerlendirmesinde ise Adams ve Callahan
(1995) tarafindan gelistirilen puanlama 6lgegi kullaniimistir. Verilerden elde edilen betimsel istatistik
bulgulari Tablo 5’te verilmistir.

Tablo 5.

FBSB Testi Betimsel istatistikleri.

Gruplar n x En az En ¢ok Ss Skewness Kurtosis

Deney Grubu On-test 15 4.66 2.00 8.00 1.67 40 -.46
Son-test 15 7.80 3.00 11.00 2.54 -.49 -.85

Tablo 5 incelendiginde 6n-test ve son-test puanlarinin ortalamalar sirasiyla, 4.66 ve 7.80 oldugu
gorulmektedir. Ortalama puanlarindaki artis min ve max puanlarda da belirgindir. Basikhk ve garpikhk
katsayilari puanlarin dagiliminin normal olabilecegini dusindirmektedir. Bu ylzden verilerin normal
dagihp dagilmadigina iliskin olarak Shapiro-Wilk katsayisina da bakilmistir. Elde edilen verilerden
Shapiro-Wilk katsayisi .16 bulunmustur ve p>.05 oldugundan veriler normal dagilmistir. Bu ytizden on-
test ve son-test sonuglari arasindaki kiyaslama ile verilerde anlamh bir fark olup olmadigi bagimh
orneklem t-testi ile anlasilabilir.

Tablo 6.
Deney Grubundaki Odrencilerin Bilimsel Siire¢ Becerileri Puanlarinin On-Test ve Son-Test T-Testi
Sonuglari.

Grup n x Ss sd t p
Deney grubu On-test 15 4.66 1.67 14 -5.06 .00
Son-test 15 7.80 2.54

Tablo 6’da bilimsel silire¢ becerilerindeki gelisime iliskin bagimh 6rneklem t-testi sonuglari yer
almaktadir. Yapilan iliskili 6rneklemler t-testi sonucunda, uygulama oncesi yapilan test puanlari
ortalamasi (Xontest = 4.66) ile sonrasi puan ortalamalarinda (Xsontest = 7.80) anlamli bir fark
gorilmustir (t(14) = -5.06, p<.05). Test sonucu hesaplanan etki blyukligu (d = 1.35) bu farkin blyuk (Ust
diizey) oldugunu gostermektedir. Bu durum, deney grubunda kullanilan Ustin yeteneklilerin fen
siniflarina yonelik gelistirilen moddllerin 6grencilerin bilimsel siire¢ becerilerinin gelisiminde anlamli bir
etkisinin oldugunu géstermektedir.

Gozlemlerden Elde Edilen Bulgular

Yapilan gozlemlerde, gézlem formunda yer alan maddelerde, 6grencilerin etkinlik siireglerinde
gerceklestirdikleri performans ile bilimsel slregler arasindaki baglantinin ortaya konulmasi
amaclanmistir. Bu amacla 6grencilerin bu davraniglari ne siklikla gergeklestirdikleri not edilmis ve
uygulama siiresince bu davranislarinin artma veya azalma gosterip gostermedigi incelenmek istenmistir.
Tablo 7’de gozlem formunda yer alan davranislari ne siklikla yaptiklari verilmistir.

Tablo 7.
Bilimsel Siire¢ Becerilerine iliskin Gézlemlerden Elde Edilen Veriler.

Hig Nadiren Bazen Sik sik Genellikle
Kodlar f % f % f % f % f %
Ogrenciler etkinliklerde yaratici ve farkli 1 .97 4 384 15 14.43 6 5.78 - -
yollar denedi
Etkinliklerde fene karsi bir heves - - 2 1.93 6 5.78 8 768 10 9.60
gosterildi

-1 97 3 288 16 1538 6 5.78
- 10 960 9 865 7 6.73 - -

Etkinliklerde 6grenciler verileri yorumladi
Etkinliklerde 6grenciler Ust diizey beceri
sergilediler

Toplam 1 97 17 1634 33 31.74 37 3557 16 15.38
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Tablo 7’ye bakildiginda 6grencilerin etkinlik streclerinde ne kadar siklikla moddllerde belirtilen BSB
kullandiklari verilmistir. Buna ek olarak, 6grencilerin kendileri modlllerde belirtiimeyen BSB’lerden
0zglin olarak, farkli BSB siireglerini ve lst duzey zihinsel streglerini etkinlik siresince kullanmalarina dair
gozlem yapilmistir. Bu baglamda o6grencilerin moddl siiresince verilen BSB etkinliklerine karsi bir
heves/istek duyduklari gozlenmistir. Dolaysi ile etkinlikler uygulanirken, 6grencilerin etkinlikleri sadece
moddller gerektirdigi icin degil ayni zamanda kendi istekleri/hevesleri dahilinde olduklari icin yaptiklar
sdylenebilir. Ogrencilerin dzgiinligii isaret eden ve Ustiin yeteneklilik ile baglantisi olan maddeler diisiik
siklikla gozlenmistir. Bu durum daha once orjinallik veya 6zgtinliik ile ilgili elde edilen bulgulari destekler
niteliktedir. Nicel verilerde bulunan 6grencilerin BSB kullaniminin anlamli olarak gelisim gosterdigine dair
bulgular gézlem verileri 1siginda tekrar yorumlandiginda 6grencilerin temel ve nedensel BSBleri yerine
getirebildigi fakat deneysel becerilerde problem yasadiklari séylenebilir. Bu durum dokiiman analizi
bulgularinda daha net olarak ifade edilmistir. Asagida her bir maddenin uygulama siireci boyunca yapilan
gozlemlerine dair veriler grafiksel olarak verilmistir.
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Sekil 1’de 0Ogrencilerin modilde yer alan etkinliklere benzer etkinlikler olusturmalari veya
halihazirdaki etkinlikleri farkh yollar kullanarak uygulamaya koyduklari gézlenmistir. Buna gore
Ogrenciler uygulamanin ilk evrelerinde ¢ok fazla modil disina ¢ikan uygulamalara etkinliklerde yer
vermedikleri sdylenebilir. Uygulama ve modiiller ilerledikge bu durumu daha sik kullanmaya bagladiklari
gozlenmistir. Sekil 2’de Ogrencilerin fene karsi olan istekleri veya heveslerine ait gozlem verileri
verilmistir. Buna gore 6grencilerin etkinliklere uygulamanin ortalarindan itibaren etkinliklere ve BSB
iceren aktivitelere daha ¢ok heves duymaya basladiklari gbzlenmistir. Daha 6nce, 6grencilerin konulara
ve ginlik yasam problemlerine yoénelik ilgilerinin fazla oldugunu belirten gézlem verileri ile BSB ve
dolayisi ile fene yoénelik isteklerinde/heveslerinde paralellik oldugu soéylenebilir. Fakat BSB aktif oldugu
etkinliklerdeki bu istek zamanla artis gosterirken konuya ve modiillere olan ilginin diizeyinin hep yiksek
olmasi dikkat ¢ekmistir. Bunun temel nedeni olarak, 6grencilerin aktif olduklari deneysel etkinliklerin
ikinci modiil ile birlikte artmasi, ilk modiilde daha fazla analiz ve hipoteze dénik etkinliklerin olmasi
soylenebilir. Sekil 3’'te 6grencilerin etkinliklerin sonuglarindan elde ettikleri verilerin yorumlanmasi ile
ilgili gozlem verileri yer almaktadir. Buna gore 6grencilerin veri yorumlamada ¢ok fazla problem
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yasamadiklari dogru veya yanlis fikirlerini ve verilerini birbiriyle baglanti kurmaya c¢ahstiklari
gozlenmistir. Ayrica uygulamanin ortalarindan itibaren verilerin yorumlanmasina iliskin sikhgin arttig
soylenebilir.

Sekil 4’te 6grencilerin BSB kullanirken Ust dlzey zihinsel beceri kullanip kullanmadiklarina yénelik
gdzlem verileri verilmistir. Ogrencilerin etkinlikler sirasinda sorulara verdikleri cevaplar ve irettikleri
¢6zUm vyollari ne derece orijinal ve Ust diizey disiinme icermekte sorusu, Ustlin yetenekli 6grencilerin
BSB acisindan farkini ortaya koymakta 6nem arz etmektedir. Bu baglamda gorilmdistir ki, 6grenciler
etkinlikler sirasinda orijinal ve Ust diizeyde zihinsel bir siirecin eseri olan ¢6zim 6nerileri veya yollar
bulamamislardir. Cok az diizeyde gergeklesen bu durum uygulamanin sonlarina dogru artsa da, toplanan
nicel veriler ile dogru orantilidir. Nicel verilerde ortaya ¢ikan BSB kullanma artisi, gbzlem verilerinde de
gerceklesse de, nitelik olarak bu artisin Gstiin yetenekli 6grencilerden beklenen performansin altinda
kaldigi disliniilmektedir. BYF grubu fen siniflarinda 6grencileri zorlayacak ve onlari farkh zihinsel
siireglerin Urlini olacak davranislara dogru yonlendirme ihtiyaci dogmaktadir.

Dokiiman Analizinden Elde Edilen Bulgular

BSB iliskin 6grencilerin doldurduklari dokiimanlardan (Modiillerden) elde edilen nitel veriler analiz
edilmis ve elde edilen bulgular Tablo 8’de gosterilmistir. Tabloda belirlenen BSB ve diizeyleri modillerde
yer alan etkinlik yapilarina gore verilmistir. Deney raporlari lzerinde yapilan dokiiman analizinde
hazirlanan rubrikten yararlanilmigtir. Rubrikte, Temel diizey, Nedensel diizey ve Deneysel diizey BSBlere
yer verilmistir. Her BSB igin alinabilecek max puan 3’tiir. Her modiil i¢in 6grencilerin tam anlamiyla
doldurmus oldugu moddller analiz edilmistir. Dolayisiyla 1. Modiilden alinabilecek max puan 39, 2.
Modulden 27, 3. Modilden ise 30’dur.Alinabilecek max puanlara gére veriler degerlendirilmis ve bulgu
olarak ifade edilmistir. Bu degerlendirmeye gore 6grencilerin modiillerde verilen deney raporlari BSB
diizeylerine gére irdelenmistir. Ogrencilerin hangi diizeyde, dogru islem yaptiklari analiz edilerek tabloya
aktariimstir.

Tablo 8.
Odrencilerin BSB Diizeylerine Gére Elde Ettikleri Toplam Puanlar.
BSB incelenen Bilimsel  Modiil 1 Modiil 2 Modiil 3
Diizeyler Kod Siireg Becerileri x )y x )y x )3
Temel Diizey BSB1  Gbozlem ve Olgme 2.07 27 3.00 27 2.60 26
Nedensel Problem Veya Soru 1.92 25 2.44 22 2.20 22
N BSB2 i .
Diizey Ciumlesi/Amag
BSB3  Veri Toplama 1.46 19 2.77 25 2.40 24
BSB4  Veri Yorumlama l1.61 21 2.11 19 1.80 18
Deneysel BSB5 Deney Tasarimi 2.15 28 2.22 20 2.00 20
Diizey Degiskenlerin 1.07 14 2.00 18 1.40 14
BSB6 ..
Kontroli
BSB7 Hipotez 1.00 13 1.66 15 1.40 14
Veriye iliskin Sonug 1.62 21 266 24 1.90 19
BSB8
Cikarma

Tablo 8'de 6grencilerin modillerde yer alan deneysel etkinliklerin uygulanmasi sonucunda
olusturduklari deney raporlari incelenmis ve BSB kullanimina gore raporlar puanlanmistir. BSB i¢in temel
alinan BSB becerileri tabloda verilmistir. Bu becerilerin etkinliklerde uygulanmasi sonucu, 6grencilerin
deney raporlarinda yer verilmesi beklenmistir. Raporlarda bu becerilerin ne 6l¢lide yer aldigi yapilan
puanlama ile olgllmuistiir. Becerilere tam olarak beklenen diizeyde yer verilmis ise 3 puan, yer
verilmemis ise bir puan verilmistir. Tabloda belirtilen BSB igin ortalama ve toplam puanlar verilmistir.
Verilen beceriler BSB diizeylerine gore kategorilendirilmistir. Temel diizey BSB her li¢ modiil de en fazla
kullanilan beceri olarak ortaya c¢ikmistir. Ogrencilerin deney tasarimlari da yiiksek ve ortalamanin
tizerinde puan almistir. Ogrencilerin deney tasarimlarinin verilen gorevi yerine getirmek adina basarili
oldugu soylenebilir. Fakat genel olarak bakildiginda deneysel diizeyde yer alan becerilerin genellikle
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daha disuk puanlar aldigi gorilmektedir. Ayni sekilde nedensel diizey becerilerin de orta diizey altinda
puanlar aldiklari sdylenebilir. Her Gg¢ modil genel olarak degerlendirildiginde &grencilerin beceriler
tizerinden aldiklari puanlarda belirli bir denge oldugu gdzlenmistir. Ogrenciler hemen hemen biitiin
beceriler icin puanlarini yiikseltmis ve en fazla puanlarini 2. Modiilde almiglardir. Ogrencilerin hipotez
kurmada, degiskenlerin kontrol edilmesinde ve veri yorumlamada daha dusik puanlar aldiklar
gorulmektedir. Ayrica bir diger 6nemli bulgu da Modil 3 deneysel etkinliginde, Modiil 2’ye goére daha
diisiik puanlar alinmasi fakat genel olarak puan artisinin devam etmis olmasidir. Ogrencilerin Modiil 3'te
verilen deneysel etkinlikte daha fazla zorlanmis oldugu goérilmektedir. Dokiimanlardan ve nicel
verilerden elde edilen bulgular bu anlamda paralellik gostermektedir. Nicel bulgularda elde edilen,
dgrencilerin deneysel siireclerdeki eksikligi nitel bulgularda da kendini géstermistir. Ogrenciler beklenen
gelisimsel sureci Ust dizeyde gerceklestirememistir. Fakat Ogrencilerin seviyelerinin belirtilen
kategorilerde arttigi da dikkat cekmektedir. Daha fazla deneysel etkinlik ile 6grencilerin bu becerilerinin
artabilecegi ve Ustiin yeteneklilerden beklenen anlamda Ust diizeye ¢ikabilecegi diisinilmektedir.

Genel olarak dordiinci arastirma problemine iliskin hem nitel hem de nicel veriler birlikte
degerlendirildiginde, 6grencilerin Bilimsel Siire¢ Becerilerinde anlamli diizeyde gerceklesen gelisim,
deneysel dizey bilimsel sureg becerilerinde istenen diizeyde gelisim olmamistir (Tablo 8). Deneysel
sireglerde 6grencilerin temel ve nedensel diizey becerilerine oranla daha az gelisim gosterdikleri
belirtilebilir (Tablo 8). Fakat genel olarak anlamli dizeyde gergeklesen BSB gelisimi, moddullerin yapisini
olusturan teorik gergcevenin ve genel olarak modiillerin etkin bir sekilde uygulamaya donik olarak
kullanilabilecegini gostermektedir.

Tartisma ve Sonug

Schutte ve Malouff (2011) bilingli farkindalik ile olumlu duygu ve yasam doyumu arasinda duygusal
zekanin kismi aracilik etkisinin ve bilingli farkindalik ile olumsuz duygu arasinda tam aracilik etkisinin
oldugunu bulmustur. Griebel’'in (2015) arastirmasinda ise bilingli farkindaligin tanimlama boyutu ile
yasam doyumu ve olumlu duygu arasinda; bilingli farkindaligin tepkisiz olma boyutu ile olumlu ve
olumsuz duygu arasinda duygusal zekanin kismi aracilik etkisinin oldugu goriilmustir. Wang ve Kong
(2014) da bilingli farkindalik ile yasam doyumu arasinda duygusal zekdnin kismi aracilik etkisi oldugunu
bulmustur. Bilingli farkindaligin psikolojik iyi olusla iliskisinde de Deniz vd. (2017) yaptig1 arastirmada
bilingli farkindalik ile psikolojik iyi olus arasindaki duygusal zekanin tam aracilik etkisinin oldugunu
gorilmistir. Bahsedilen arastirmalarda dikkat ¢eken ortak nokta 6znel iyi olus boyutlarinin ayri ayri
incelenmesidir. Bu arastirmada ise o6znel iyi olus boyutlari toplam puanla degerlendirilmistir.
Arastirmanin sonucunda da bilingli farkindalik ile 6znel iyi olug arasinda duygusal zekanin tam aracilik
etkisi bulunmustur. Alan yazindaki arastirmalarin bu arastirmanin bulgusuyla benzerlik gosterdigi
soylenebilir.

Yapilan g¢alismada, deney grubu 6grencilerinin 6n test- son test puanlar arasinda bilimsel siireg
becerilerinin gelisiminde anlamh dizeyde pozitif yonli bir artis oldugu belirlenmistir (p=.00). Elde edilen
nitel bulgularda ise 6grencilerin temel ve bazi nedensel diizey bilimsel slire¢ becerilerindeki gelisimin
daha fazla oldugu gorilmistiir. Fakat deneysel becerileri ve bazi nedensel diizey becerilerde 6grencilerin
zorlandiklari ve gelisimin daha az oldugu gorlUlmistlir (Tablo 8). Bu durumun siireg icinde gelistigi ve
deney grubundaki 6grencilerin modiiller ilerledikge (st diizey bilimsel siire¢ becerilerinde olumlu
gelismeler oldugu ifade edilebilir (Sekil 2). Bu baglamda 6grencilerin bilimsel siire¢ becerilerinin ¢ok
ylksek olmamasina karsin, slire¢ boyunca gelistigi séylenebilir. Ayrica bilimsel stire¢ becerilerine iliskin
yapilan goézlem bulgularinda, elde edilen diger verilere paralel olarak “Etkinliklerde 6grenciler Ust diizey
beceri sergilemeleri” ve “Ogrenciler etkinliklerde yaratici ve farkli yollar denemesi” ¢ok sik karsilasilan
davranislar olmamistir (Sekil 1, 3). Ogrencilerin daha ¢ok “Etkinliklerde fene karsi bir heves géstermesi”
ve “Etkinliklerde o6grencilerin verileri yorumlamasi” davraniglarini siklikla yapmislardir ki yine c¢ok
zorlayici aktiviteler icerisinde yer almamaktadir (Sekil 2, 3). Ogrenciler uygulama boyunca faaliyetlere
daha fazla ilgi gosterdiler. Bu bulgu, alanyazinda duyussal davranis sergileme ile sonuglanan bu tir
uygulamalarla paralellik géstermektedir (Geng, Geng & Rasgele, 2018; Qadar, Samsiah & Haryanto,
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2018). Bilisin duygu tzerinde énemli bir etkisi oldugunu biliyoruz; duygu, temel bilissel slirecler izerinde
onemli bir etkiye sahiptir (Steinberg, 2005). Sekil 1 ve Sekil 4'te goruldugu gibi, yiksek dizeyde BSB
beklememize ragmen, 6grencilerin faaliyetlere karsi cosku gosterdikten sonra bu becerileri gostermek
veya gelistirmek icin daha fazla derinlige veya zorluga ihtiyaci olabilir. Ogrencilerin, verilerin
yorumlanmasi davranisi daha ¢ok elde ettikleri verilerin ve 6n bilgilerinin i1siginda, olabilir, yapilabilir gibi
daha genel ifadeler ile ¢cok ayrintiya dikkat etmeden yaptiklarindan yine ¢ok fazla zorlayici bir davranis
sergileme yoluna gitmemislerdir. Bu baglamda 6grencilerin verileri bir sentez lizerinden yorumlamalari
beklenmis fakat 6grencilerin bu sentez i¢in hazir olmadiklari gérilmistiir (Tablo 8). Daha uzun siregli ve
yapilan uygulama veya benzer bir uygulama ile bu davranislari kazanacaklari sonucuna variimigtir. Nitel
bulgular bize BSBnin, 0zellikle deneysel dizeydeki BSBnin, aktiviteler sirasinda daha fazla
vurgulanabilecegini ve lizerinde durulabilecegini gostermistir. Ayrica Ustun yeteneklilikle ilgili davraniglar
daha uzun periyotlarda gozlemlenebilir. Literatlirde birebir uygulamaya rastlaniimasa da benzer
uygulamalar Gzerinden tartisma yapiimistir. Simsek ve Kabapinar‘in (2010) sorgulama temelli bir 6gretim
siireci sonunda oOgrencilerin bilimsel slre¢ becerilerindeki gelisimlerini inceledikleri calismalarinda,
bilimsel slire¢ becerilerine yonelik pozitif yonli bir degisim bulmuslardir. Arastirmacilar bu degisimin
daha ¢ok temel diizeyde kaldigini da ifade etmislerdir ki bu ¢alismada gelistirilen bilimsel siire¢ becerileri
ile benzerlik gostermektedir. Elde edilen sonuglarin Simsek ve Kabapinar'in (2010) yaptigi ¢alisma ile en
biiyiik farki Gstiin yetenekli dgrenciler ile yapilmasidir. Ustiin yetenekli 6grencilerde {ist diizey bilimsel
siire¢ becerilerinde az da olsa gelisim yasanmis ve siirecin daha uzun uygulanmasi sonunda degisimin
cok daha fazla olabilecegi 6ngdriilmiistiir. Yine Dingol, Ozgiir ve Yilmaz (2017) ustiin yetenekli
ogrencilere uygulanan sorgulama temelli bir uygulamanin Ogrencilerin fen 6grenmelerine yonelik
motivasyonuna etkisini incelemisleridir. Buna gore sorgulama temelli yaklasimin 6grencilerin fene karsi
olan motivasyonlarini anlamli olarak artirdigini bulmuslardir. Yapilan ¢alisma ile benzer olarak Lewelynn
(2013) sorgulama yaklasimini uygulamislardir. Fene karsi olan motivasyonun bilimsel siire¢ becerilerini
6grenmede 6nemi buylktlr. Dolayisiyla artan motivasyonun 6grencileri siire¢ becerilerinin geligimi
bakimindan olumlu etkilemis olabilecegi diistiniilmektedir. Literatlr, yapilan ¢alismaya benzer olarak,
Ustin yetenekliler icin, bilim kavramini, icerik bilgisini ve sire¢ becerilerini gelistirmeye odaklanmis,
farkhlastiriimis bilim muafredatinin uygulanmasi desteklemektedir (Cotabish, Dailey, Robinson & Hughes,
2013). Bilimsel siire¢ becerilerinin sorgulama temelli yaklasim kullanilarak gelistirilebilecegi ayrica bircok
calisma ile bulunmustur (Koksal & Berberoglu, 2014; Stout, 2001; Sullivan, 2008; Tatar, 2006; Wu &
Hsieh, 2006). Sorgulama temelli yaklasimin bilimsel siire¢ becerileri tizerindeki etkisinin incelendigi
meta-analiz ¢alismasinda 140 bilimsel arastirma incelenmis, 6zellikle deneysel arastirmalar ve elde
edilen sonuglara gore temel ve nedensel siireglerin gelisiminde anlamli fark bulunmustur (Wang et al.,
2011). Literatlr, nicel muhakeme alistirmalarinin fen, teknoloji, mihendislik ve matematik (STEM)
disiplinlerinde mevcut mifredat cercevelerine dahil edilmesinin, bu alanlardaki kavramsal anlama ve
siire¢ becerilerinin gelismesi icin gerekli oldugunu gostermektedir (Marsan, D’Arcy & Olimpo, 2016).
Sorgulama temelli yaklasimin bilimsel siire¢ becerilerini gelistirdigi ve gelistirilecek yeni materyal ve
yaklagsimlarin 6grenciler Gzerindeki gelisimsel etkisinin incelendigi deneysel galismalara olan ihtiyag
belirtilmistir (Ogan-Bekiroglu & Arslan, 2014). Yapilan ¢alismada 6n-testlerde 6grencilerin bilimsel siireg
beceri puanlari ¢ok yiksek g¢ikmamasina karsin son-testlerde puanlarindaki artis (Tablo 6) ve nitel
bulgularda hangi becerilerin nasil gelistigine dair elde edilen bulgular (Tablo 8), sorgulama temelli
yaklasim temel alinarak gelistirilen modiillerin, bilimsel sureglerin gelisimindeki olumlu etkisini ortaya
koymustur. Ozellikle iistiin yeteneklilere ydnelik olarak bilimsel siire¢ becerilerinin incelendigi sorgulama
temelli deneysel bir ¢alismaya rastlanmamis olmasi, ¢alismanin 6zglinligini ve 6nemini bir kat daha
artirmistir.

Sorgulama temelli yaklasim kullanilarak, Gstlin yetenekli 6grencilerin bilimsel sire¢ becerilerini
gelistirdigine yonelik kanitlar mevcuttur (Cotabish, Dailey, Robinson & Hughes, 2013). Bu galisma ile
sorgulama temelli farklilastirimis fen ders modillerinin de farkli glnlik yasam problemleri ve
tartismalar ile farkhlastirilarak yapilandirilan etkinliklerin de Ustlin yeteneklilerde bilimsel sireg
becerilerinin gelisimi icin kullanilabilecegi bulunmustur. Ancak Ustiin yetenekli 6grenciler igin,
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varsayimsal akil ylritme gibi bir beceri kullanilarak modillere daha uzun uygulamalarin, derinlemesine
ve daha zorlu etkinliklerin eklenebilecegi sonucuna vardik.

Ozellikle Gstiin yetenekli 6grenciler igin bu tir modiillere veya etkinliklere ihtiya¢ oldugunu
Oneriyoruz. Farkhlastirma stratejisinin, sorgulama temelli 6grenme gibi bir yaklagimla birlikte
kullanilmasi gerekli gorilmektedir. Daha sonraki adimda ise, Ustiin yetenekli 6grencilerin cesitli
becerilerinde 6nemli bir gelisme saglayacak etkinlikler veya uygulamalar diizenlenmelidir. Bilimsel olarak
onaylanmamis, organize olmayan veya yapilandiriimamis uygulamalar 6gretmenlere yardimci olamaz.
Bunun temel nedeni ise, Ogretmenlerin bu tiur etkinliklerde hangi becerilerin gelistirilmesinin
hedeflendigine yonelik herhangi bir ydnlendirmesinin olmamasidir.

Bu calisma veya benzeri galismalar daha uzun sirelerde uygulanabilir. Fen bilimlerinde 12-13 yas
arasl Ustlin yetenekli 6grencilerin, gelisimleri igin temel bilimsel arastirmalara ihtiya¢c duyduklarini
gordik. Deneylerin boélimlerinin veya bir raporun nasil yazildigi veya verilerin nasil yorumlandiginin
o6grenilmesi icin bir adaptasyon donemine ihtiyaglari vardir. Bilimsel arastirmanin bu temel
gereksinimlerini 6grendikten sonra bir gelisme gostermeye basladiklari c¢alisma sonuglarinda
gorulmistir. Bu nedenle, bir uygulamaya baslamadan 6nce arastirmacilarin fen bilgisi 6gretmeninin
rehberliginde bu temel gereksinimleri agiklayan bir bélim eklemelerini 6neriyoruz.

Ayrica uygulanan etkinliklerin, 6grencilerin daha 6nce gérmedikleri, 6zglin bir konu veya problem
icermesini da &neriyoruz. Ogrencilerin, bu tir icerikler ve uygulamalari hakkinda orijinal fikirleri ifade
etmekte zorlandiklarini gérdiik, bu da 6grencileri bu etkinligi yapmanin yeni yollarini yaratmaya sevk
edebilir. Bu calismaya 12-13 yas arasi 6grencileri dahil ettik ancak 15 yas Usti Ustin yetenekli 6grenciler
de bir baska arastirma konusudur.
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