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Introduction

Today’s innovative teaching approaches aim to educate individuals through interactive practices
where knowledge is concretized as much as possible; the active participation of students is ensured;
their scientific and social skills are developed; and obtained knowledge is applied to daily life (Tekbiyik,
Birinci-Konur & Seyihoglu, 2014). In this way, the aim is to improve scientific and social skills. GEMS
(Great Exploration in Math and Science) is considered one such modern curriculum involving the above-
mentioned characteristics within its scope. GEMS activities, which are created by guided discovery
based on scientific inquiry, aim to enable students to learn independently, think critically, understand
basic scientific and mathematical concepts, acquire scientific skills, and have positive attitudes towards
science and mathematics (Barrett et al., 1999). GEMS, which aims to endear science and mathematics to
children in early ages via amusing activities, is based on interdisciplinary ties and testable real-life
practices and allows learners to experience all scientific processes by putting them at the center (Barrett
et al., 1999).

The review of the contemporary national (Turkish) and international science education literature
shows that more importance is attached to those approaches which enable children to understand and
use scientific processes in comparison to those which allow them to learn basic scientific concepts,
scientific generalizations, scientific theories, and scientific laws (Bati, 2013). In this regard, GEMS aims to
create awareness among children that they can do science by encouraging scientific thinking and adopts
students’ direct participation in teaching (Yalgin & Tekbiyik, 2013). GEMS activities allow students to
discover things by themselves. This approach provides a practical way of teaching both concepts and
scientific process skills within a limited time period (Barrett et al., 1999).

The Characteristics of GEMS Activities

GEMS activities start with action. Those students, who get involved in an action, query the situation
they work on constantly. These activities contribute to students’ motivation and encourage critical
thinking among them by providing them with experiences that they need in order to understand
concepts and ideas better. GEMS activities make use of materials that are cheap and easy to use and
access. In addition, they do not require any special scientific or mathematical skill for teachers. These
activities are based on practices which are motivating, open to transfer, and more realistic than course
books (Barrett et al., 1999).

Recently, the importance attached to interdisciplinary relations and multi-dimensional approaches
towards problems have been on the rise to achieve meaningful learning, and integration of various
disciplines to teaching has been brought to the agenda (Taskin Can, Cantiirk Giinhan & Ongel Erdal,
2005). In interdisciplinary teaching, a certain concept, problem, or subject is taken as basis, and the
knowledge and skills that may shed a light on this concept from various aspects are drawn and
integrated from relevant fields. Hence, students are allowed to make sense of the concepts from other
disciplines and acquire analysis and synthesis skills (Demirel, Tuncel, Demirhan & Demir, 2008). Thanks
to an interdisciplinary organization, it is possible to acquire knowledge and skills belonging to certain
disciplines and integrate them meaningfully (Aydin & Gilnay Balim, 2005). GEMS is considered as an
internationally accepted interdisciplinary teaching process that involves the integration of science and
mathematics (Czemiak, Weber, Sandmann & Ahern, 1999; Cam, 2013; Hurley, 2001).

The Science Curriculum in Turkey adopts similar approaches to GEMS. It features an inquiry-based
learning strategy allowing students to acquire scientific knowledge meaningfully and permanently in an
environment, where students are active and teachers are guiding in the process of planning and
conducting lessons (MEB, 2013). Besides incorporating these features of the science curriculum in
Turkey, GEMS also includes activities for introducing the life skills prescribed in the curriculum (e.g.
critical thinking, creative thinking, problem-solving). Moreover, it is seen that purposes such as feeling
the need to discover their environment, believing in the value of science, and seeking the meaning of
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the world through learning by experience like a scientist, which are all expected to be acquired by
students within the scope of the science curriculum, are in line with the objectives of GEMS.

International literature includes longitudinal studies in which GEMS approach is implemented on
various groups (Bevis, Granger, Saka & Southerland, 2009a; Bevis et al., 2009b). These studies revealed
that GEMS activities are effective in developing positive attitudes (Saglam, 2012), facilitating conceptual
development (Yalgin & Tekbiyik, 2013), and acquiring new concepts (Saritas, 2010). In addition, the
activity-based structure of GEMS is reported to be more effective in increasing student achievement
than traditional teaching practices (Olsen & Slater, 2009).

The aforementioned limited numbers of studies in Turkey are mainly at pre-school level (Saritas,
2010; Yalgin & Tekbiyik, 2013) or have been conducted in private schools where there is a high level of
access to opportunities (Saglam, 2012). However, conducting GEMS activities at primary school level
with limited environmental opportunities allows designing activities that are suitable for the
environment. In this sense, analyzing the practicability of GEMS activities in a rural area with integration
into regional opportunities is of importance.

Especially the international mathematics and science assessments show that the target acquisitions
of today’s curricula cannot be taught enough through the current approaches adopted in Turkey (MEB,
2014). The results of TIMSS 2011 indicate that Turkey ranks 36th among 50 countries taking part in the
4th grade science assessment (MEB, 2014; Yildirim, Yildirim, Ceylan & Yetisir, 2013). Science content in
TIMSS is divided into 3 domains, which are Life Science, Physical Science, and Earth Science. According
to the distribution on the basis of content domains, mean achievement is 45% for Physical Sciences, 43%
for Life Science, and 40% for Earth Science. Earth science is seen to be the subject area in which the 4th
grade students have the lowest achievement in TIMSS. Previous research demonstrates that students do
not have adequate conceptual levels on earth science subjects. Literature review indicates that studies
focusing on earth science are mainly based on the analysis of the influence of a technique or instruction
method on achievement, knowledge level, and attitude (Akkus, 2009; Aksoy & Giirbiiz, 2012; Kocaoglu,
2012; Aktas, 2012). In addition, studies have mostly been conducted with middle school students and
pre-service teachers while there are only a few studies at primary school level (Bozkurt, Akin & Usak,
2004; Ozgen, 2012; Ozgen, 2013; Altintas, 2014).

Thus, activities with the theme of “earth crust” were developed in the present study within the
scope of the acquisitions of the unit “Secret of the Earth”. An attempt was made to integrate GEMS
activities into the current curriculum rather than creating an alternative to it based on GEMS.
Accordingly, this study aimed to determine the influence of the developed activities on the 4th grade
students’ conceptual understanding and scientific process skills on the theme of earth crust. To this end,
the sub-problems below were tried to be answered:

1. What is the influence of the curriculum based on GEMS activities on students’ conceptual
development?

2. What is the influence of the curriculum based on GEMS activities on students’ scientific process
skills?

3. What are the views of students regarding the curriculum based on GEMS activities?

Method
Research Design

Mixed method was employed in the study. Mixed method studies are not simple mixtures of
qualitative and quantitative approaches; rather they are integration studies in which these approaches
support one another (Firat, Kabakgi-Yurdakul & Ersoy, 2014). The collective use of qualitative and
guantitative data provides a better insight into research problems compared to studies employing any
single method and is recommended for multi-disciplinary studies (Creswell & Plano Clark, 2011).
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Convergent parallel, which is a mixed method design, was employed in the study. This design deals with
the qualitative and quantitative dimensions of the study simultaneously. However, they are separated
from one another in the data analysis process. The results are combined while making general
interpretations (Creswell & Plano Clark, 2011).

Participants

The study was carried out in a public primary school located in a rural area of the Eastern Black Sea
Region of Turkey. The study sample consisted of the 4th grade students of this school. 13 students (7
females and 6 males) participated in the study. The study was conducted in a school located in a rural
area because it was thought that the flexible and easy-to-apply nature of GEMS would provide an
advantage for such schools which apparently differ from city schools in terms of resources, equipment,
and success. These differences between the schools in rural areas and urban areas manifest themselves
in national and international exams, too. Mean mathematics and science achievement scores obtained
from TIMSS 2011 indicate that the disadvantages of the schools in rural areas also have a negative
influence on achievement. In other words, students studying in urban areas have higher achievements
than those studying in rural areas (MEB YEGITEK, 2014).

In addition, students establishing a bond with their environment should be directed to educational
activities that allow them to show sensitivity towards social, economic, ecological, etc. problems of their
environment (Senge et al., 2000). Realistic learning environments which represent the world where
children live, study, and play to a great degree allow them to use their high-level skills (Borich, 2013). In
this sense, the rural area, where the study was conducted, was estimated to be quite a convenient area
for the implementation of the learning activities requiring the direct use of the environment one lives in
rather than being a representation of the real life.

Instruments
Scientific Process Skills Test:

A scientific process skills test was prepared based on the scope of the GEMS activities about “earth
crust” developed in the study and the levels of the primary school 4th grade students. The test
contained questions addressing the skills of deducing, determining the variables, observing, processing
data and creating models, and interpreting and inducing. Taking into account the acquisitions associated
with the developed activities, a table of specifications was prepared for scientific process skills to ensure
content validity. Afterwards, expert views were taken, and the test was finalized. The test-retest method
was used to ensure the reliability of the test. The developed test was administered to the 4th grade
students attending a different village school twice (the second test administered one week later
following the first test). The coefficient of correlation between two tests was found to be 0.96.
Therefore, the test had high-level reliability in terms of stability. The developed test was administered to
the participants before and after the study as pretest and posttest respectively. Sample questions from
Scientific Process Skills Test are given in Appendix 1.

Conceptual Understanding Test (CUT):

Conceptual Understanding Test (CUT) test composed of open-ended questions, which were prepared
based on the scope of GEMS activities about “earth crust” developed in the study and the acquisitions of
the unit “Secret of the Earth” included in the Science Curriculum (2013) in order to measure conceptual
understanding among the students. There are 11 items in CUT to reveal ideas regarding the concepts of
rocks, minerals, mines, factors influential on soil formation, erosion, and fossil. Expert views were taken
before implementing the test. In this sense, the views of a science and geography (earth science)
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educator/academician and a primary school teacher were taken to organize the items in the test. In
addition, a pilot study of CUT was performed in a different rural school with characteristics similar to
those of the target group. The test was finalized following this implementation. The form was
administered to the participant group in written form as pretest and posttest.

Interview:

Semi-structured interviews were conducted with 3 female students and 3 male students who were
selected via convenience sampling method among the participants in order to reveal student views
about GEMS-based teaching practices. Focus group discussion was preferred in order to allow the
participants to express themselves better and ensure a holistic evaluation of the study. Group interviews
can be employed after experiences such as implementation of a certain policy or a curriculum in order
to allow participants to evaluate the practice from multiple perspectives (Blyukoztirk, 2007; Glesne,
2013). The interviews were carried out by use of the interview forms prepared. In the interviews, the
students were asked whether activities were interesting and fun. They also explained what kind of
knowledge and skills they acquired thanks to the activities and for which type of courses and subjects
such activities would be beneficial. Previous studies focusing on similar characteristics (Birinci-Konur,
Seyihoglu, Sezen & Tekbiyik, 2011; Marulcu, Saylan & Guven, 2014; Tekbiyik, Seyihoglu, Sezen-Vekli &
Birinci-Konur, 2013) were used to form the questions in the interview form. In addition, items of the
interview form were simplified by taking into account the views of a science expert and a social sciences
expert.

Data Analysis

Qualitative and quantitative analysis methods were used together. The quantitative data obtained
from Scientific Process Skills Test were analyzed through Wilcoxon test via IBM SPSS Statistics 20. The
qualitative data obtained from Conceptual Understanding Test were analyzed through descriptive
analysis. The data obtained through the interviews, on the other hand, were analyzed through content
analysis. Encoding was performed by identifying common views via content analysis. Based on these
codes, the themes which could represent the data in general were created. On the other hand, the same
set of data was encoded by two different researchers in order to ensure reliability. Decisions were made
on the inconsistent codes through consensus.

Implementation Process

GEMS-based activities require an effective planning. The research was planned by considering the
subject of the GEMS-based work, the way the activities would pay regard to environmental conditions,
the way parental involvement would be ensured, the way scientific process skills and conceptual
understanding levels would be determined, and so on. Accordingly, a set of activities complying with the
nature of GEMS were developed. A meeting was held with the 4th grade students constituting the
sample of the study prior to the implementation process. They were informed about what the study
involved and why and how the process would be conducted. The activities deal with rocks, factors
influential on soil formation, the influence of erosion, fossil formation, and the contribution of mines to
the country’s economy.

Activities

This section presents brief information regarding the focus of successive activities. The details
regarding the acquisitions and scientific process skills of each activity are given in Appendix 2.
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Activity 1-Field Trip: The students made examinations under the guidance of the teacher in a field
close to the school, where they observed the structures of rocks. The students observed the structures
of rocks, collected various rock samples from the field, and placed them in bags. They put tags on the
bags and wrote short notes about the field and the structure of rocks on these tags (e.g. field is a dip
slope; rock samples are square, hard, and brown; date).

Activity 2-Let’s examine the rocks: The students brought the rocks they collected during field trip to
the class and examined them. In these examinations, they classified the rocks according to their colors,
shapes, brightness, and hardness. Thus, they understood the role of minerals in the structure of rocks.

Activity 3- Factors Influential on Soil Formation (Parental Involvement): In order to make students
understand the role of plants in soil formation, some biscuits and toothpicks were brought to the
classroom. Biscuits represented rocks while toothpicks represented the roots of plants. The toothpicks
dug into various parts of the biscuits led them to break into pieces. Thus, the students understood the
role of the plants in breaking rocks into pieces and soil formation. In order to make the students
understand the role of change in temperature for soil formation, the brickbats in a pot were left in the
school, where they waited in water for 4 or 5 hours. Afterwards, the brickbats, to which water was
thoroughly penetrated, were placed into plastic bags, and the students took them their homes.
Informative bulletins were sent to parents regarding the activities. Thus, they were informed about the
content of the activities. The students placed the brickbats which absorbed water in the freezer with the
bags they were in for a night. They checked what happened the next day. With the discussion questions
in the bulletin, they inquired what the reason was for the change in the brickbats. They wrote their
observations on the charts and shared them with their friends. It was seen in the activity that the water,
whose volume expanded upon being frozen, created cracks in the brickbats.

Activity 4-Erosion: An activity was prepared to reveal the relationship between erosion and soil loss.
A comparative observation was made between the environment with trees and the environment
without trees. Two bottles filled with two different surfaces were put under water until they got
thoroughly watered. The water flowing down the slopes accumulated in the glasses. The water in the
glasses was filtered, and the amount of remaining soil was measured. The students tried to find out
“Why did one of the glasses have more soil than the other glass?”. They shared their opinions about the
precautions that can be taken to prevent erosion.

Activity 5-Fossils: In order to construct the concepts of fossil formation, fossil science, and fossil
scientist in the students’ minds, ready fossil molds were brought to the class, and the students were
asked to dig. They worked in groups of three. The students who worked like a fossil scientist during the
excavation felt more curious in each part. They formed the skeleton of the fossil by combining all the
excavated parts.

Activity 6- Rocks with an Economic Value and Mathematical Modeling: An informative video was
played explaining where and how mines are processed, how they are used, and in which areas they are
used. After drawing attention to the concept of mine, two different mathematical modeling activities
were conducted. Both activities were constructed on a problem situation. In one of the mathematical
modeling activities, the students tried to find out when the mine in a reservoir would deplete. In the
other mathematical modeling activity, the students analyzed the relationships between the humidity
rates and heat amounts of three different coal types. In both activities, the students used skills such as
interpreting a table, converting data into tables and graphs, and interpreting graphics.
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Results
Findings from Conceptual Understanding Test

Conceptual Understanding Test consisting of open-ended questions was administered to the
students as a pretest and posttest in order to determine the influence of the activities on their
conceptual development. The test contained items in the following four sub-dimensions: rocks, mines,
soil, and fossils.

Table 1 shows the students’ views on rocks. It is seen that the students’ definitions of rocks and
explanations as to what they are made of improved following the activity. Prior to the activity, only one
student selected the option “Of minerals”. It is seen that half of the students (f=7) included this option
in their responses following the activity. In addition, the expression “Rocks are colorful because they
contain different minerals” was stated by only one student before the activity while nearly all the
students (f=12) selected this option after the activity.

Table 1
Student Views on Rocks.

Pretest Posttest

Items Student Views on Rocks ) )
What is a rock? It is a big part of a stone. 5 7
Define. A term referring to stones or rocks. 2 3
Big stones in the world. 1 4
Stones in various colors. 1 -
Stones shining from the bottom of the sea. 1 -
What are the rocks Of stones. 4 2
made of? Of sand. 2 2
Of hills. 1 1
Of mines. 1 -
Of certain hard structures. 1 -
Of soil. - 1
Of pebbles. - 1
Of minerals. 1 7
Why are there so Because they mix with soil. 1 -
many and lots of Because they have different characteristics. 1 -
colorful rocks in the Because sand is colorful. 1 1
nature? Because of avalanches and earthquakes 1 -
Because they contain different minerals 1 12

Table 2 shows student views on the concept of mine. The variety in the student’ views on defining
mines and their contribution to economy and technology were not observable prior to the activity while
they became prominent following the activity. Moreover, the number of the students associating the
concepts of mine and economy with one another increased. Following the activity, 12 students regarded
the rocks with economic value as mine; 8 students stated that mines contribute to economy; and 6
students pointed out that mines contribute to technology though their use for tools and instruments.

Table 3 shows student views regarding the factors influential on soil formation and erosion. Student
views regarding the factors influential on soil formation significantly changed following the activity. In
addition, plants and mushrooms, which were not mentioned among the factors influential on soil
formation prior to the activity, were mentioned by the students following the activity. The concept of
erosion was accurately defined by 4 students prior to the activity whereas this number increased up to 9
following the activity. Moreover, 4 student responses included misconceptions regarding erosion before
the activity. The same students kept their misconceptions following the activity. However, one of the
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students did not use this problematic expression after the activity. Furthermore, the solutions proposed
by the students regarding struggle against erosion did not change in terms of variety; however, there
was an increase in their frequencies. As a recommendation for struggle against erosion, 7 students
mentioned “planting trees” prior to the activity. However, this precaution was mentioned by 12
students following the activity.

Table 2
Student Views on Mines.
. . Pretest Posttest
Items Student Views on Mines ) )
What is mine? Define. Things like oil and coal. 2 1
Valuable stuff dug from the underground. 3 -
A place where there are coals inside. 2 1
Substances excavated from the underground. 2 -
Stones with economic value. - 12
What are the They make money. 1 -
contributions of mines They are used for knickknacks. 1 3
to economy? They are sold for money. - 1
Mines have a big contribution to economy. - 8
What is the influence of  They have an influence on technology. 1 1
mines on technology? They are used for making knickknacks. 1 -
Mines do not have much influence on technology. 1 1
Mines have different influences on technology. 1 -
They are used for making stuff, tools, and - 6
instruments.
Table 3
Student Views on Soil Formation and Erosion.
Items Student Views on Soil Formation and Erosion Prete(.]s; POStte(j;
Explain the factors Earthquake 2 -
influential on soil People 2 1
formation Animals 2 2
Temperature difference 2 5
Rain 4 4
Water - 7
Wind 4 7
Plants - 3
Mushrooms - 1
What is erosion? Transportation of soil via water 4 9
Define. *Landslide 4 3
Perishing of soil 1 -
Soil loss - 2
What kinds of We should plant trees. 7 12
measurements can be We should make steps in the slopes. 3 4
taken against erosion? We should plough the land in the direction contrary 2 2

to the slope.

*Expression with misconception
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Table 4 shows student views on the concept of fossils. The table indicates that the students did not
know the concept of fossils prior to the activity. They did not know what fossils mean for the world we
live in. Following the activity, 5 students used the term fossilization. An increase was observed in
student answers to the question “Which methods should be used to discover the past secrets of the
world we live in?” following the activity. 5 students mentioned “excavation studies”, which was not
stated prior to the activity, after the activity.

Table 4
Student Views on Fossils

Pretest Posttest

Items Student Views on Fossils ) )

Are there any living Dinosaurs do not live today. 5 5

beings that used to live ~ Kangaroos used to live in the past, but they currently 1 1

in the past but not do not.

now? Explain with Yes, there. 1 -

examples. | read that somewhere but | do not remember. 1 -
No, there are not. This is because dinosaurs i 5
fossilized.

Which resources or Pictures and things 1 1

methods should be used  Inscriptions 1

to discover the past People who used to live in the past and live in the ) 3

secrets of the world we  present

live in? Fossils 1 3
Bones 2 4
Excavation studies - 5

Findings Regarding Scientific Process Skills Test

Scientific Process Skills Test composed of open-ended questions was administered as a pretest and
as a posttest in order to determine the influence of the GEMS-based activities on the scientific process
skills of the students. The test contained questions addressing the skills of deducing, determining the
variables, observing, processing data and creating models, and interpreting and inducing.

Table 5 shows the analysis results of the students’ pretest and posttest scores obtained from
Scientific Process Skills Test. The data in the table indicate significant differences in favor of the posttest
scores in terms of the skills of deducing (z=-2.81, p<.05), determining the variables (z=-2.97, p<.05),
observing (z=-2.97, p<.05), processing data and creating models (z=-2.43, p<.05), and interpreting and
inducing (z=-2.96, p<.05).
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Table 5
The Wilcoxon Signed-Rank Test Comparison of the Pretest and Posttest Scores Obtained from Scientific
Process Skills Test.

Scientific Process

Skills Posttest-pretest N Mean rank Rank Sum z p
Negative rank 0 .00 .00
Deducing Positive rank 9 5.00 45.00 -2.81 .005
Equal 4 - -
Determining the Negative rank 0 .00 .00
. Positive rank 11 6.00 66.00 -2.97 .003
variables
Equal 2 - -
Negative rank 0 .00 .00
Observing Positive rank 11 6.00 66.00 -2.97 .003
Equal 2 - -
Processing data Negative rank 0 .00 .00
and creating Positive rank 7 4.00 28.00 -2.43 .015
models Equal 6 - -
Interpreting and Negative rank 0 .00 .00
. . Positive rank 11 6.00 66.00 -2.96 .003
inducing
| Equal 2 - -

Findings Obtained from Interviews

Semi-structured interviews were conducted with 3 female students and 3 male students in order to
reveal the students’ views about the activity process. Table 6 shows the findings obtained from the
analysis of the interviews in the form of themes and codes. Direct quotations are presented in this paper
in order to show the data from which the results were obtained.

Table 6
Content Analysis Regarding the Interviews Conducted with the Students on Activities
Themes Codes Students
The feelings Nice S1,S2,S3, S5, S6
aroused b\g/ the Fun ) 53,54, 55,56
L Interesting S1,S2,S3,54,S5
activities
Good S4, S6
The practicability of Understandable S1,S2, S3, 54, S5, S6
the activities Easy S1,S2, S3, S4, S5, S6
Their contributions New knowledge S1,S2,S3, 54, S5
. The will to make research S1, S3, S4, S5, S6
to learning
Exam S6
Useful S1,S2, S3, 54, S5, S6
In physical sciences New learning 51,52, 56
Permanent learning S2,S5
Exam S5
Their use At certain times of Satisfaction 51,52,54,55, 56
the week Fun S1,S2,54, S5, S6
New knowledge S1,S2
Social sciences S1, S3, 54, S6
In various courses Mathematics S5
Turkish S2,S3
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Table 6 shows student views on GEMS-based activities. Based on these views, the themes of feelings,
practicability, contribution to learning, and use were determined. According to the results of the
interviews, the students found the activities nice, fun, interesting, and good. They expressed that the
activities were understandable and easy to perform. They believed that the activities helped them to
acquire new knowledge and improved their motivation to make a research. Students further stated that
GEMS practices can be employed in social sciences, mathematics, and Turkish language courses as well.

In response to the question “What do you think of the activities?”, the students stated that they
were nice, fun, and interesting. They also noted that they really enjoyed the activities and would love to
carry out them once again. Some of the student responses regarding this issue are as follows:

S3 “I think it was real fun. I liked both studying with you and entertaining activities.”; S2 “I really liked
the biscuit and toothpick activity. It was interesting.”; S6 “It was very good. We found bones. | really liked
the excavation. The excavation and revelation of bones were fun.”

In response to the question “Were the activities understandable and easy to perform?”, the students
stated that the activities were understandable and easy to perform. Some of the student responses
regarding this issue are as follows:

S3 “They were easy and understandable. They were both fun and simple. They were the stuff we were
able to do.”; S5 “They were understandable and easy to perform.”

In response to the question “What were the contributions of the activities to your learning?”, the
students stated that the activities helped them to acquire new knowledge, aroused their will to make
research, and enabled their knowledge to be permanent. Some of the student responses regarding this
issue are as follows:

S1 “For instance, | learnt that plants break rocks into pieces after long periods of time.”; S4 “I learnt
what fossilization means, that rocks are made of minerals, and that minerals color the rocks.” S3 “Yes.
Having made such activities, | tried to make my own excavations at home. | found metals, various stones,
wormes, various insects, and animals near the pond. | examined the stones. | looked at their colors. | tried
to find out which animals live in water. | saw something similar to a millipede. | want to make research
about fossils.” S6 “The bones and excavations made me want to make research.”

In response to the question “Would you be happy to engage in such activities once or a couple of
times a week?”, the students stated that they considered these activities useful and would love to
engage in such activities on certain days and at certain times in a week. They expressed that the
activities were fun and contributed to their learning. Some of the student responses regarding this issue
are as follows: S1 “I would be happy because it is fun. We would learn many new things.” S5 “I would be
happy because such activities are entertaining.” S4 “It would be good. It would be useful since they are
easy and fun.”

In response to the question “How do you think these activities can be conducted in other courses?”,
the students stated that they can be conducted in social sciences, mathematics, and Turkish language
courses. Some of the student responses regarding this issue are as follows:

S1 “I think it can be employed in the social sciences course because there are similar subjects in the
social sciences course such as the layers of our world.” S2 “I think it can be employed in the Turkish
course because there are reading texts in relation to these subjects. We learn similar things from similar
stories in the texts.” S5 “I think it can be employed in the Mathematics course because we make
calculations such as addition and subtraction. The activities involve addition and subtraction operations,
which is why | believe it can be employed in Mathematics.”
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Discussion

In this study, the effectiveness of the implementation of a curriculum prepared based on the GEMS-
based activities in a village school was examined. Initially, the study sought an answer to the question
“What is the influence of the curriculum based on GEMS activities on students’ conceptual
development?”. The study results indicated that the conceptual understanding of the students regarding
the concepts of rocks, mines, fossils, soil formation, and erosion improved. The activities particularly
activated cognitive processes such as defining and associating the concepts. Hence, it is possible to say
that conceptual variety improved as well. This may be because the activities were prepared in an
interdisciplinary structure and the students took active roles based on daily life experiences. While the
students were constructing the concept of rocks in the activities, they examined rocks in a field close to
their school. They collected rock samples, observed natural factors influential on soil formation, took
notes in the field like a scientist, and sorted the rock samples they brought to the class. In regard to
erosion, they engaged in activities such as comparing soil loss, observing, and reaching a result by
measuring the amount of lost soil. The concepts of fossils and fossilization were studied on a model
similar to the real situation. An attempt was made to the provide the students with the knowledge of
the contribution of mines to the country’s economy and the idea of sustainability through a
mathematical modeling dealing with the depletion process of reservoir in a mining area. It is seen that
all the mentioned practices offered important and rich learning experiences to the students. The results
are consistent with the results of previous studies in terms of conceptual understanding (Saritas, 2010)
and conceptual variety (Yalgin & Tekbiyik, 2013).

CUT administered as a pretest indicated that the students had misconceptions regarding erosion.
The students defined erosion as “landslide”. Previous studies report that this is a common
misconception among students from primary school to university (Pinar & Akdag, 2012; Ozgen, 2013;
Turan & Kartal, 2012). Since no particular attention was paid to eliminate the misconceptions of the
students during the activities, three students kept their misconceptions in the posttest as well.

The second sub-problem of the study is “What is the influence of the curriculum based on GEMS
activities on students’ scientific process skills?”. The results of the study indicated a significant
difference in the posttest results in regard to the skills of deducing, determining the variables,
observing, processing data and creating models, and interpreting and inducing. Acting like a scientist,
the students had the opportunity to make observations, collect data, record them, and make analyses.
In addition, the activities were supported with mathematical skills such as measuring, modeling, and
graphing. Hence, the students had the opportunity to exhibit both scientific and mathematical skills
simultaneously. Previous studies support these data, too. In other words, GEMS-based activities make
positive contributions to students’ scientific process skills (Bevis, Granger, Saka, & Southerland, 2009;
Yalgin & Tekbiyik, 2013). Previous studies report that instruction practices based on active learning,
research, and inquiry yield effective results in the matter of scientific process skills, raising the
awareness of scientific process skills and making more importance be attached to science (Kula, 2009;
Ginel, Kabatas-Memis & Buyikkasap, 2010; Tekbiyik et al., 2013).

The third sub-problem of the study is “What are the views of students regarding the curriculum
based on GEMS activities?”. The results obtained from the student interviews indicated that the
students found the activities fun, interesting, and easy to perform and understand. They also stated that
the activities made them eager to make research, helped them to make research, and ensured the
permanency of what they learnt. Previous studies support this result. It is reported that GEMS-based
practices are welcomed by students, teachers, and parents (Saglam, 2012).

Another remarkable point mentioned by students in the interviews is that GEMS activities aroused a
will to make analysis and research among them. The students denoted that they started to use the skills
they learnt at school via activities in their daily lives. The students with higher sensitivity towards the
incidents taking place around them started to engage in exploring their environment through various
analyses. GEMS aims at making curiosity a permanent part of the daily life. Curiosity, the skills of getting
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into action, the skill of inquiry during the action, and the skill of reflection are the skills intended for the
students’ acquisition through GEMS activities.

Parental involvement is of importance in GEMS activities. Getting involved in activities, being
informed about the learning experiences at school, and learning with children make parents an active
part of education. Such support and trust a student receives from his/her close environment increases
his/her belief in learning and integrates school with life. The present study included parental
involvement and made them a part of the process. Bringing what they learnt at school their homes, they
got the opportunity to transform their close environments into learning environments.

Conclusion and Recommendations

This study was carried out based on the GEMS approach through activities with the theme of earth
crust in a primary school located in a rural area. It contributed much to the development of the
students’ conceptual understanding regarding rocks and rock formation, mines, soil formation, erosion,
and fossils. In addition, the study was influential on the skills of deducing, determining variables,
observing, processing data and creating models, and interpreting and inducing. Furthermore, the
students found the GEMS activities interesting, fun, easy, understandable, and contributive to learning.

Taking all three dimensions of the study into account, it can be said that the study based on the
GEMS approach yielded effective results in a school located in a rural area of Turkey. GEMS has an
active, fun, easy to practice, and interdisciplinary structure that keeps the curiosity alive, which allows
an instruction based on this approach to make a holistic contribution in cognitive, affective, and
psychomotor terms. The activities within the scope of the study were implemented in a school located
in a rural area, allowing the natural development of learning. Through successive activities that
complemented one another, inquiry was maintained ceaselessly.

The following recommendations are put forward in the light of the results obtained from the study:

This study, which was carried out at 4" grade level in a rural area, revealed the practicability of the
GEMS-based activities. The activity design is like a guide for teachers. In other words, it can be employed
by teachers to conduct similar practices in their classes.

e Various activities can be developed regarding various subjects and acquisitions based on the
GEMS approach and their efficiency can be analyzed.

e A spiral curriculum module can be created based on GEMS within the scope of a subject or a
unit, and longitudinal studies covering certain grade levels (e.g. 1-4, 5-8.) can be carried out.

e Courses, seminars, and in-service training activities introducing GEMS can be held for parents
and educators in order to increase the common influence of the GEMS approach.
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Tirkge Siiriim

Girig

GlnUmuzin yenilikgi 6gretim yaklasimlariyla; bilginin somutlastiriimasi, 6grencilerin aktif katiimi ve
Ogrenilen bilgilerin gunlik yasama aktarilmasi saglanmaya calisiimaktadir (Tekbiyik, Birinci-Konur &
Seyihoglu, 2014). Bu sayede bilimsel ve sosyal becerilerinin gelistirilmesi amaglanmaktadir. GEMS (Great
Exploration in Math and Science- Matematik ve Fende Bliyiik Buluslar) programi, bu tir 6zellikleri
kapsaminda barindiran c¢agdas 0©grenme programlarindan biri olarak goérilmektedir. Bilimsel
sorgulamaya (scientific inquiry) dayah rehberli kesif (guided discovery) yaklasimini benimseyerek
olusturulan GEMS etkinlikleri; 6grencilerin bagimsiz 6grenmelerini, elestirel dislinmelerini, fen ve
matematigin temel kavramlarini anlamalarini, bilimsel beceriler kazanmalarini, fen ve matematige karsi
olumlu tutum gelistirmelerini hedeflemektedir (Barrett et al., 1999). Fen ve matematigi erken yaslarda
eglenceli etkinliklerle sevdirmeyi amacglayan GEMS, disiplinler arasi baglarla, test edilebilir gercek hayat
uygulamalarina dayanmakta, Ogreneni 6n plana alarak, bilimsel siirecleri yasamasina olanak
saglamaktadir (Barrett et al., 1999).

Dinyada ve Turkiye’de fen egitimi ile ilgili alan yazin incelendiginde, ¢ocuklarin, bilimin temel
kavramlarini, genellemelerini, teorilerini ve yasalarini 6grenmeleri yerine, bilimsel stregleri anlamalarini
ve kullanmalarini saglayacak yaklasimlarin daha g¢ok 6nem tasidigi gorilmektedir (Bati, 2013). Bu
baglamda GEMS bilimsel dislinmeyi tesvik ederek, ¢ocuklarda kendilerinin bilim yapabilecegi algisini
yaratmayl hedeflemekte ve Ogrencilerin 6gretime dogrudan katiimini benimsemektedir (Yalgin &
Tekbiyik, 2013). GEMS etkinlikleri 6grencilerin kendi baslarina bir seyler kesfetmelerine imkan
tanimaktadir. Bu yaklasim, sinirli zaman igerisinde hem kavramlari hem de bilimsel siire¢ becerilerini
o6gretmek icin pratik bir yol saglamaktadir (Barrett et al., 1999).

GEMS Etkinliklerinin Ozellikleri

GEMS etkinlikleri eylemle baslamaktadir. Eylemin igerisinde yer alan &grenciler, lizerinde galisilan
durumu sirekli olarak sorgulamaktadirlar. Bu etkinlikler, 6grencilere kavram ve fikirleri daha iyi
anlamalari icin ihtiya¢c duyduklari deneyimler saglayarak, onlarin motive olmalarina yardimci olmakta ve
elestirel dislinmelerini tesvik etmektedir. GEMS aktivitelerinde kullanimi ve elde edilmesi kolay, ucuz
malzemelerden vyararlanilmaktadir. Ayrica Ogretmenler icin 6zel bir fen veya matematik becerisi
gerektirmemektedir. Etkinlikler motive edici, transfere agik ve tek basina bir ders kitabindan daha
gercekei uygulamalara dayanmaktadir (Barrett et al., 1999).

Son yillarda anlamli 6grenmenin gercgeklesebilmesi icin disiplinler arasi iliskilerin ve problemlere gok
boyutlu yaklasmanin énemi giderek artmis ve 6gretimde farkh disiplinlerin entegrasyonu giindeme
gelmistir (Taskin Can, Cantiirk Giinhan & Ongel Erdal, 2005). Disiplinler arasi 6gretimde, belirli bir
kavram, problem ya da konu temel alinarak, bu kavrama degisik yonlerden isik tutabilecek bilgi ve
beceriler ilgili alanlardan alinarak bitilinlestirilmektedir. Bu sayede o6grencilerin farkli disiplinlerdeki
kavramlari anlamlandirmalari, analiz ve sentez becerilerine ulagsmalari mimkin olmaktadir (Demirel,
Tuncel, Demirhan & Demir, 2008). Disiplinler arasi bir diizenleme sayesinde hem belirli disiplinlere ait
bilgi ve becerilerin 6grenilmesi, hem de bunlarin anlamli bir sekilde butinlestirilmesi mimkin
olabilmektedir (Aydin & Giinay Balim, 2005). GEMS yaklasimi, fen ve matematigin entegrasyonunu
iceren uluslararasi alanda kabul goérmis disiplinler arasi 6gretim sireglerinden biri olarak
degerlendirilmektedir (Czemiak, Weber, Sandmann & Ahern, 1999; Cam, 2013; Hurley, 2001).

Ulkemizde Fen Bilimleri Dersi Ogretim Programinda benimsenen yaklasimlarin GEMS’le benzerlik
gosterdigi  goriilmektedir. Fen Bilimleri Dersi Ogretim Programinda derslerin planlanmasi ve
uygulanmasinda 6grencinin aktif, 6gretmenin ise rehber ve yonlendirici olacagi 6grenme ortamlari temel
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alinarak, 6grencilerin fen bilimleri alanindaki bilgiyi anlamli ve kalici olarak 6grenebilmeleri saglayacak
arastirma-sorgulamaya dayali 6grenme stratejisine vurgu yapimistir (MEB, 2013). Bu &zellikleri
kapsaminda bulundurmasinin yani sira, GEMS’te 6gretim programinda 6ngoérilen yasam becerilerini
(elestirel diisinme, yaratici disiinme, problem ¢dzme vb.) kazandirmaya yonelik etkinliklere de yer
verilmektedir. Ayrica Fen Bilimleri Dersi 6gretim programinda 6grencilere kazandiriimaya calisilan;
yasanilan ¢evreyi kesfetme istegi duyma, bilimin degerine inanma, bir bilim insani gibi yaparak yasayarak
diinyanin anlamini bulmaya g¢alisma gibi amaclarin GEMS’in hedefleriyle uyumlu oldugu goriilmektedir.

Uluslararasi alanda GEMS yaklasiminin farkli gruplarda uygulandigi boylamsal arastirmalarin yapildigi
goriilmektedir (Bevis, Granger, Saka & Southerland, 2009a; Bevis et al., 2009b). Bu galismalarda olumlu
tutumlar gelistirme ( Saglam, 2012 ), kavramsal gelisime yardimci olma (Yalgin & Tekbiyik, 2013) ve yeni
kavramlar edinme (Saritas, 2010) konusunda GEMS etkinliklerinin etkililigi ortaya konulmustur. Ayrica
GEMS’in aktiviteye dayali Ogretim yapisinin, 6grenci basarisini artirmada geleneksel G6gretim
uygulamalarina gore daha etkili oldugu goralmustir (Olsen & Slater, 2009).

Yukarida belirtilen sinirh sayidaki ¢alismalarin Tirkiye’de ¢ogunlukla okul 6ncesi diizeyde (Saritas,
2010; Yalgcin & Tekbiyik, 2013) veya olanaklara erisilebilirligin ylksek oldugu 6zel okullarda (private
school) gergeklestirildigi (Saglam, 2012) anlasiimaktadir. Buna karsin GEMS etkinliklerinin ilkokul
dizeyinde ve sinirli gevresel imkanlarla ylrutiilebilmesi, yasanilan ¢evreye uyumlu bir etkinlik tasarimina
olanak tanimaktadir. Bu baglamda kirsal bir bolgede, bdlge imkanlarina entegre edilmis GEMS
etkinliklerinin uygulanabilirliginin incelenmesi 6nem arz etmektedir.

Ozellikle Matematik ve Fen bilimlerindeki uluslararasi degerlendirmelerde, mevcut 6gretim
uygulamalarinin  6gretim programlarinda hedeflenen becerileri kazandirmada vyetersiz kaldig
gorulmektedir (MEB, 2014). TIMSS 2011 sonuglarina gére Turkiye 4. sinif dizeyinde fen bilimleri
alaninda degerlendirmeye katilan 50 Ulke arasinda 36. sirada yer almaktadir (MEB, 2014; Yildirm,
Yildirim, Ceylan & Yetisir, 2013). TIMSS’de Fen bilimleri alani; Canli Bilimi, Fiziksel Bilimler ve Yer Bilimleri
olmak (izere 3 konu alanina ayrilmaktadir. Konu alanlarina goére dagilim incelendiginde basari
ortalamasinin Fiziksel Bilimler %45, Canh Bilimi %43 ve Yer Bilimleri %40 olarak ger¢eklesmistir. Buna
gore 4. sinif 6grencilerinin en basarisiz oldugu konu alani yer bilimleri olarak tanimlanabilir. Yapilan
calismalar da oOgrencilerin yerbilimleri konularinda vyeterli kavramsal dlzeye erisemediklerini
gostermektedir. Literatlir incelendiginde yer bilimleri konusunda yapilan calismalarin daha cok bir
teknigin ya da 6gretim yonteminin etkisinin incelenmesine dayali olarak basari durumu, bilgi diizeyi ve
tutum Gzerine odaklandigi gorilmektedir (Akkus, 2009; Aksoy & Glirbliz, 2012; Kocaoglu, 2012; Aktas,
2012). Bunun yaninda c¢alismalarin daha ¢ok ortaokul 6grencileri ve 6gretmen adaylariyla yuratildugu,
ilkokul diizeyinde yapilan galismalarin az sayida oldugu gérilmektedir (Bozkurt, Akin & Usak, 2004;
Ozgen, 2012; Ozgen, 2013; Altintas, 2014).

Bu baglamda c¢alismada agirlikli olarak Yer Kabugunun Gizemi {nitesinin kazanimlari kapsaminda
“Yerkabugu” temali etkinlikler gelistiriimistir. GEMS’in yapisina uygun olarak mevcut o6gretim
programina alternatif olusturmak yerine, etkinlikler 6gretim programina entegre edilmeye calisiimistir.
Buna goére calismanin amaci, gelistirilen etkinliklerin 4.sinif 6grencilerin yerkabugu temasina iliskin
kavramsal anlamalarina ve bilimsel siire¢ becerilerine etkisini belirlemektedir. Bu amag¢ dogrultusunda
calismada asagidaki alt problemlere cevap aranmistir:

1. GEMS vyaklasimina dayal etkinliklerle hazirlanmis bir programin 6grencilerin  kavramsal
anlamalarina etkisi nasildir?

2. GEMS yaklasimina dayal etkinliklerle hazirlanmis bir programin 6grencilerin bilimsel siireg
becerilerine etkisi nasildir?

3. Ogrencilerin GEMS yaklasimina dayali etkinliklerle hazirlanmis bir programa yénelik gorisleri
nasildir?
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Yontem
Arastirma Modeli

Arastirmada karma yontem kullanilmistir. Karma ydntem arastirmalari nitel ve nicel yaklagimlarin
basit bir birlesimi olmayip, bunlarin gugli yanlarinin birbirini destekledigi kapsamli entegrasyon
cahismalaridir (Firat, Kabakgi-Yurdakul & Ersoy, 2014). Arastirmada nitel ve nicel verilerin birlikte
kullanimi, arastirma probleminin tek basina kullanilan herhangi bir yéntemden c¢ok daha iyi bir sekilde
anlasilmasini saglamakta ve ¢ok disiplinli ¢calismalarda 6nerilmektedir (Creswell & Plano Clark, 2011).
Arastirmada karma yontem desenlerinden yakinsayan paralel desen kullaniimistir. Bu desende
arastirmanin nitel ve nicel boyutlari es zamanl olarak ele alinmakta ancak veri analizinde birbirinden
ayrilmaktadir. Genel yorumlama yapilirken ise sonuglar birlestirilmektedir (Creswell & Plano Clark,
2011).

Katilimcilar

Calisma Dogu Karadeniz Bolgesinde Milli Egitim Bakanhgi’'na bagh kirsal bolgedeki bir ilkokulda
gerceklestirilmistir. Calismanin érneklemini bu ilkokuldaki 4. sinif 6grencileri olusturmus, ¢calismaya 7 kiz
6 erkek olmak Uzere toplam 13 o0grenci katilmistir. Arastirmanin kirsal bolgedeki bir okulda
gerceklestirilmesinin nedeni; GEMS’in esnek ve kolaylikla gergeklestirilebilecek bir yapiya sahip olmasi,
bu durumun sehirdeki okullarla kaynak, donanim ve basari yoniinden belirgin sekilde farklari oldugu
goriilen kirsal bélge okullari igin bir avantaj saglayacagi diisiincesidir. Ulkemizdeki kirsal bélge okullariyla
sehirde yer alan okullar arasindaki bu farklar, ulusal ve uluslararasi sinavlara da yansimaktadir. TIMSS
2011 cahismasi kapsaminda Turkiye’de 6grencilerin okullarinin bulundugu cevreye gére matematik ve
fen basari ortalamalar incelendiginde; kirsal bolgede yer alan okullarin dezavantajli konumunun
basariya da olumsuz yansidigl, sehirde 6grenim goren 6grencilerin basarilarinin kirsaldaki 6grencilere
gore daha yiiksek oldugu gorilmektedir (MEB YEGITEK, 2014).

Bununla birlikte, yasadigi ortamla bir bag kuran 6grencilerin; bu yerin sosyal, ekonomik, ekolojik vb.
sorunlarina hassasiyet gostermelerini saglayacak egitim faaliyetlerine yonlendirilmesi gerektigi
belirtiimektir (Senge et al., 2000). Cocuklarin icinde yasadiklari, ¢calistiklari ve oynadiklari diinyanin biyik
oranda temsili olan gercekci 6grenme ortamlari; Gst diizey becerilerin kullaniimasini saglamaktadir
(Borich, 2013). Bu baglamda uygulanan etkinliklerin gercek yasamin bir temsili olmasindan ziyade
yasanilan ortamin bizzat kullanilmasini gerektiren 6grenme faaliyetlerinden olusmasi icin ¢alismanin
yuratlldigi kirsal gevrenin, etkinliklerin uygulanmasina oldukga elverisli bir zemin hazirlayabilecegi
ongorilmektedir.

Veri Toplama Araglari
Bilimsel Siire¢ Becerileri Testi:

Calismada gelistirilen GEMS tabanh “Yerkabugu” temal etkinliklerin kapsami ve ilkokul 4. sinif
o6grenci seviyesi dikkate alinarak bilimsel siire¢ becerileri testi hazirlanmistir. Testte; cikarim yapma,
degiskenleri belirleme, gozlem, veri isleme ve model olusturma, yorumlama ve sonug¢ ¢ikarma
becerilerine yonelik sorular yer almistir. Gelistirilen etkinliklerle iliskili kazanimlar gbz 6niine alinarak,
Bilimsel Siireg Becerileri belirtke tablosu olusturularak testin kapsam gecerligi saglanmaya calisiimistir.
Bu asamadan sonra uzman goérisiine basvurularak teste nihai sekli verilmistir. Testin glvenirligini
saglamak icin test-tekrar test yontemi kullanilmistir. Bu amagla kirsal bolgede yer alan baska bir okulda
dgrenim goren 4. sinif 6grencilerine gelistirilen test birer hafta arayla iki kez uygulanmustir. iki uygulama
arasindaki korelasyon katsayisi 0,96 olarak hesaplanmistir. Bu bakimdan testin kararlihgr bakimindan
givenirliginin yiksek oldugu belirtilebilir. Hazirlanan test ¢alisma 6ncesi ve sonrasinda on test-son test
seklinde katihmcilara uygulanmustir. Bilimsel Sire¢ Becerileri testinden 6rnek sorular Ek 1’de
sunulmustur.
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Kavramsal Anlamayi Belirleme Formu (KABEF):

Calismada gelistirilen GEMS tabanh “Yerkabugu” temal etkinliklerin kapsami ve Fen Bilimleri Dersi
Ogretim Programi (2013) Yer Kabugunun Gizemi adl {nite kazanimlari géz 6éniine alinarak, acik uglu
sorulardan olusan Kavramsal Anlamayi Belirleme Formu (KABEF) hazirlanmistir. KABEF'te kayag, mineral,
maden, toprak olusumuna etki eden faktorler, erozyon ve fosil kavramlarina yonelik disiinceleri
belirlemeyi amaglayan 11 madde yer almistir. Form uygulanmadan 6nce uzman goérisine sunulmustur.
Bu amagla bir fen bilimleri ve bir cografya (yer bilimleri) egitimcisi akademisyen ve bir sinif dgretmeninin
goriusleri alinarak form maddeleri diizenlenmistir. Ayrica hedef kitleyle benzer 6zellikler tasiyan kirsal
bolgedeki farkh bir okulda KABEF'in deneme uygulamasi gergeklestirilmis ve uygulamanin ardindan
formun son sekli olusturulmustur. Hazirlanan form 6n test- son test seklinde katilmci gruba yazili olarak
uygulanmistir.

Goriisme:

Ogrencilerin GEMS tabanh 6gretim uygulamalar hakkindaki gérislerini ortaya koymak amaciyla
katimcilardan kolay ulasilabilir durum 6rneklemesi yontemiyle secilen 3 kiz 3 erkek 6grenciyle yari
yapilandiriimis gorlismeler gergeklestirilmistir. Katilimcilarin kendini daha iyi ifade edebilmesi ve
¢alismanin bitlnsel degerlendirilmesinin saglanmasi amaciyla odak grup gérlismesi tercih edilmistir.
Grup gorismeleri, belirli bir politika ya da bir egitim programinin uygulanmasi gibi deneyimlerin
ardindan katilimcilarin ¢oklu bakis agisiyla uygulamalari degerlendirmeleri amaciyla kullanilabilmektedir
(Buyukoztirk, 2007; Glesne, 2013). Gorusmeler, hazirlanan gériisme formu yardimiyla yaratalmustar.
Gorusmede ogrencilere etkinliklerin ilgi cekici ve eglenceli olup olmadigi, ne tir bilgi ve becerileri
kendilerine kazandirdigi, hangi ders ve konularda bu tarz etkinliklerin fayda saglayabilecegine iliskin
sorular yoneltilmistir. Gorlisme formunda yer alan sorularin olusturulmasinda benzer ozelliklerin
arastirildigi literatirdeki galismalardan (Birinci-Konur, Seyihoglu, Sezen & Tekbiyik, 2011; Marulcu,
Saylan & Giiven, 2014; Tekbiyik, Seyihoglu, Sezen-Vekli & Birinci-Konur, 2013) yararlanilmistir. Ayrica bir
fen bilimleri uzmani ve bir sosyal bilimler uzmaninin gérisleri alinarak gérisme formunun maddeleri
sadelestirilmistir.

Veri Analizi

Calismada nitel ve nicel analiz yontemleri birlikte kullanilmistir. Arastirmada Bilimsel Slreg Becerileri
Testinden elde edilen nicel verilerin analizinde IBM SPSS Statistics 20 programi kullanilarak Wilcoxon
testi ile analiz gergeklestirilmistir. Arastirmanin nitel boyutunu olusturan Kavramsal Anlamayi Belirleme
Formundan elde edilen verilerin analizi betimsel analiz yontemiyle, gériismelerden elde edilen veriler,
icerik analiziyle ¢dziimlenmistir. icerik analizinde ortak gériisler belirlenerek kodlama yapilmis, bu
kodlardan yola cikilarak verileri genel diizeyde temsil edebilecek temalar olusturulmustur. Diger
taraftan, analizin glivenirligini saglamak i¢in ayni veriler, iki arastirmaci tarafindan ayri ayri kodlanmustir.
Uyumlu olmayan kodlamalar ortak goriis dogrultusunda karara baglanmustir.

Uygulama Siireci

GEMS etkinlikleri etkili bir planlama gerektirmektedir. GEMS yaklasimina dayali bir ¢galismanin; hangi
konuda yapilacagi, etkinliklerin cevresel sartlari nasil gozetecegi, aile katiliminin nasil saglanacagi,
bilimsel siire¢ becerileri ve kavramsal anlama dizeyinin nasil tespit edilecegi gibi hususlar ele alinarak
arastirmanin plani hazirlanmistir. Bu plana gére GEMS’in dogasina uygun olacak sekilde bir dizi etkinlik
gelistirilmistir. Uygulama 6ncesinde c¢alismanin 6rneklemini olusturan ilkokul 4. sinif 6grencileriyle bir
toplanti yapilmis, yapilacak olan c¢alismanin nelerden olusacagi, siirecin ne amagla ve nasll
gerceklestirilecegi hakkinda 6grencilere bilgi verilmistir. Etkinliklerde kayaglar, toprak olusumuna etki
eden faktorler, erozyonun etkileri, fosil olusumu ve madenlerin lilke ekonomisine katkisi ele alinmistir.
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Etkinlikler:

Bu kisimda uygulanan ardigik etkinliklerin odagini yansitan 6zet bilgiler sunulmustur. Her bir
etkinligin iliskili oldugu kazanim ve bilimsel sure¢ becerisine iliskin bilgiler Ek 2’de yer almaktadir.

Etkinlik 1-Alan Gezisi: Ogrenciler, kayaglarin yapisinin gézlenecegi, okula yakin bir alanda 6gretmen
rehberliginde incelemelerde bulunmuslardir. Ogrenciler, alanda kayaglarin yapisini gdzlemlemis, gezi
alanindan kayag ornekleri toplayarak bunlari posetlere yerlestirmis, posetleri etiketleyerek, etiketlerin
tizerine kendi ciimleleriyle gezi alani ve kayag yapisiyla ilgili kisa notlar yazmislardir (Ornegin; gezi alani
edimli bir yamag, kayag parcalari kare seklinde, sert ve kahverengi, tarih).

Etkinlik 2-Kayaglari inceleyelim: Ogrenciler alan gezisinde topladiklar kayaglari sinif ortamina
getirerek incelemelerde bulunmuslardir. Bu incelemelerde kayaglari; renk, sekil, parlakhk, sertlik gibi
ozelliklerine gore siniflandirarak minerallerin kayaclarin yapisinda oynadigi rolii kavramislardir.

Etkinlik 3-Toprak olusumuna etki eden faktérler (aile katilimi): Toprak olusumunda bitkilerin roliini
kavratmak igin sinifa gesitli miktarda biskuvi ve kiirdan getirilmistir. Biskiviler kayaglari temsil ederken,
kiirdanlar da bitki kdklerini temsil etmistir. Biskuvilerin farkli bolgelerine gegirilen kiirdanlar biskivilerin
parcalanmasina neden olmus, yapilan ¢alismayla 6grenciler kayaglarin pargalanmasinda ve toprak
olusumunda bitkilerin oynadigi roli modellemistir. Toprak olusumunda sicaklik degisiminin etkisini
kavratmak icin okulda bir kap icerisine tugla parcalari birakilmis ve 4- 5 saat suda bekletilmistir. Ardindan
suyu iyice cekmis olan bu tugla parcalari plastik posete yerlestirilmis ve 6grenciler malzemeleri evlerine
gotirmuslerdir. Velilere etkinlikler hakkinda tanitici biltenler gonderilerek ailelerin etkinliklerin
iceriginden haberdar olmalari saglanmistir. Ogrenciler icerisinde su ¢ekmis tugla pagalari olan posetleri
aileleriyle buzluga yerlestirerek bir gece bekletmiglerdir. Ertesi giin neler oldugunu aileleriyle kontrol
etmisler ve biltende yer alan tartisma sorulariyla tuglalardaki degisimin sebebini tartismiglardir.
Gozlemlerini gizelgelere yazarak okulda arkadaglariyla paylasmislardir. Etkinlikte donunca hacmi
genisleyen suyun, tugla parcalarinda catlaklar olusturdugu gozlenmistir.

Etkinlik 4-Erozyon: Erozyonla toprak kaybi arasindaki iliskiye yonelik hazirlanan etkinlikte, agacli alani
temsil eden ortamla, agagsiz bdlgeyi temsil eden ortam arasinda karsilastirmali gézlem yapilmistir.
icerisinde iki farkli yiizey bulunan siselerin tizerine ayni miktarda su akitilarak yiizeyler iyice sulanmis ve
egimli yiizeylerden akan suyun bardaklarda birikmesi saglanmistir. Ogrenciler tarafindan bardaklardaki
sular suiziilerek, bardaklarda kalan toprak miktari &lctlmustir. Ogrenciler, ‘Nigcin bardaklarin birinde
digerinden daha fazla toprak birikti?’ sorusunun cevabini aramis ve erozyonu 6nlemek igin alinabilecek
onlemler konusunda fikirlerini agiklamislardir.

Etkinlik 5-Fosiller: Fosil olusumu, fosil bilimi ve fosil bilimci kavramlarini olusturmak icin hazir fosil
kaliplari sinif ortamina getirilmis ve 6grencilerden kazi yapmalari istenmistir. Ogrenciler iicer kisilik
gruplar halinde ¢alismislardir. Kazi esnasinda bir fosil bilimci gibi ¢alisan 6grenciler ¢ikan her pargada
daha ¢ok merak duymus ve kazi sonunda c¢ikan her bir pargayl birlestirerek fosil iskeletini
olusturmuslardir.

Etkinlik 6-Ekonomik dederi olan kayaclar ve matematiksel modelleme: Madenlerin nerelerde, nasil
islendigi ve kullanildigl, hangi alanlarda degerlendirildigine yonelik tanitici video izletilmistir. Maden
kavramina dikkat cekildikten sonra iki farkh matematiksel modelleme ¢alismasi yapilmistir. Calismanin
her ikisi de bir problem durumu {zerine kurgulanmistir. Matematiksel modellemelerin birinde
ogrenciler, bir rezerv alanindaki maden miktarinin ne kadar siire sonra tilkenecegini bulmaya yonelik bir
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calisma gergeklestirmisler. Diger matematiksel modelleme galismasinda ise 6grenciler tg farkh komir
tlrdnin sahip oldugu nem miktari ile sicaklik degeri arasindaki iligkiyi incelemiglerdir. Her iki calismada
Ogrenciler tablo yorumlama, verileri tablo ve grafige dénustiirme ve grafik yorumlama gibi beceriler
kullanmiglardir.

Bulgular
Kavramsal Anlamayi Belirleme Formundan Elde Edilen Bulgular

Calismada etkinliklerin 6grencilerin kavramsal anlamalarina etkisini belirlemek amaciyla, acgik uglu
sorulardan olusan KABEF On test-son test olarak uygulanmistir. Testte kayaglar, madenler, toprak ve
fosiller olmak lizere doért alt boyutta maddeler yer almaktadir.

Tablo 1
Ogrencilerin Kayaglar Konusundaki Diisiinceleri.

On test  Son test

(f)

Sorular Ogrencilerin Kayaglar Konusundaki Diisiinceleri

S

Kayag nedir? Blylk kaya pargasidir

Tanimlayiniz Tas ya da kayalara denir
Diinya Uzerindeki buyik taglardir
Farkh renklerdeki taslardir
Denizin dibinde parlayan kayalardir

AW

Kayaglar nelerden Taslardan olusur

olusur? Kumdan olusur
Tepelerden olusur
Madenlerden olusur
Bazi sert yapilardan olusur
Topraktan olusur
Cakillardan olusur
Minerallerden olusur

TP NN

P R R NDMRPRRERLNOO

NP

Neden dodada farkli  Toprakla karistigi igin

renklerde bu kadar Farkli 6zelliklere sahip olduklari igin

¢cok kayacg vardir? Kumlarinin renkli olmasindan dolayi
C1g veya depremlerden dolayi
icerisindeki mineraller farkli oldugu igin

12

S =

Tablo 1'de 6grencilerin kayaglar konusundaki distinceleri yer almaktadir. Tablo incelendiginde
ogrencilerin kayaglari tanimlama ve kayaglarin nelerden olustuguna iliskin goruslerinin etkinlik
sonrasinda gelistigi gorilmektedir. Etkinlikler 6ncesinde ‘kayaclar minerallerden olusur’ goriisi sadece 1
6grenci tarafindan belirtilirken, etkinlik sonrasi 6grencilerin yarisinin (f=7) cevaplarinda bu ifadeye yer
verdikleri goriilmektedir. Ayrica ‘kayaclar icerdikleri minerallerden 6tiirt farkh renklerde olur’ ifadesini
etkinlikler 6ncesi 1 06grenci belirtirken, etkinlik sonrasi nerdeyse 6grencilerinin tamaminin (f=12)
belirttikleri goriilmektedir.

Tablo 2’de 6grencilerin maden kavramina yénelik diisiinceleri yer almaktadir. Ogrencilerin maden
kavramini tanimlama, madenlerin ekonomi ve teknolojiye katkilarina yonelik diisiincelerinde etkinlikler
oncesinde gorilmeyen cesitlilik, etkinlik sonrasinda belirgin sekilde gorilmektedir. Ayrica, etkinlikler
sonrasinda maden ve ekonomi kavramlarini iliskilendirebilen 6grencilerin sayilarinin arttigi gézlenmistir.
Etkinlik sonrasinda 12 6grenci ekonomik degeri olan kayaclari maden olarak nitelendirirken, 8 6grenci
madenlerin ekonomiye katkisinin oldugunu, 6 0Ogrenci madenlerin esya ve arag-gere¢ yapiminda
kullanilarak teknolojiye katki sagladigini belirtmistir.
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Tablo 2

Ogrencilerin Madenler Konusundaki Diisiinceleri.

Sorular Ogrencilerin Madenler Konusundaki Diisiinceleri Onte(j; Sonte(j;

Maden nedir? Petrol, kémiir gibi seylerdir 2 1

Tanimlayiniz Yer altindan gikarilan degerli seylerdir 3 -
icinde kémiir gibi seyler olan yer 2 1
Yerin altindan gikarilan maddelerdir 2 -
Ekonomik degeri olan taslardir - 12

Madenlerin ekonomiye Para kazandirir 1 -

etkisi nasildir? Sus esyasi yapiminda kullanilir 1 3
Parayla satilir - 1
Madenlerin ekonomiye etkisi fazladir - 8

Madenleri teknolojiye Teknolojiye etkisi vardir 1 1

etkisi nasildir? Sis ve taki esyalari yapilir 1 -
Madenlerin teknolojiye etkisi azdir 1 1
Madenlerin teknolojiye etkisi farkhdir 1 -
Esya ve arag-gereg yapiminda kullanilirlar - 6

Tablo 3’te 6grencilerin toprak olusumuna etki eden faktorler ve erozyon konusundaki diisiinceleri yer
almaktadir. Ogrencilerin toprak olusumuna etki eden faktdrler hakkindaki goriislerinin etkinlik
sonrasinda belirgin bir sekilde gelistigi belirlenmistir. Ayrica, etkinlik 6ncesinde toprak olusumuna etki
eden faktorler arasinda belirtiimeyen bitki ve mantar degiskenlerinin etkinlik sonrasinda 6grenci
ifadelerinde yer aldigi gorilmektedir. Erozyon kavramini etkinlik 6ncesi 4 6grenci dogru bir sekilde
tanimlarken etkinlik sonrasinda 9 6grencinin bu tanimlamayi dogru bir sekilde gerceklestirdigi
gorilmustir. Ayrica etkinlik 6ncesinde 4 6grencinin ifadelerinde erozyon kavramina ait yanilgili ifade yer
alirken, etkinlik sonrasinda ayni 6grencilerin yanilgili ifadelerini siirdiirdiigti, buna karsin bir 6grencinin
cevaplarinda bu yanilgih ifadeyi kullanmadig gorilmustir. Bunun yaninda &grencilerin erozyonla
mucadele konusunda sundugu ¢6ziim onerilerinin gesitliliginin etkinlik sonrasinda degismedigi, ancak
frekanslarinda artis oldugu gorilmuistir. Erozyonla micadele 6nerisi olarak “agacg dikilmeli” ifadesini
etkinlik 6ncesinde 7 6grenci belirtirken, etkinlik sonrasinda 12 6grenci bu éneriyi sunmustur.
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Tablo 3
Ogrencilerin Toprak Olusumu ve Erozyon Konusundaki Diisiinceleri.
Sorular Ogrencilerin Toprak Olusumu ve Erozyon On test Son test
Konusundaki Diislinceleri (f) (f)
Topragin olusumuna Deprem 2 -
etki eden faktérleri insanlar 2 1
agiklayiniz Hayvanlar 2 2
Sicaklik farki 2 5
Yagmur 4 4
Su - 7
Ruzgar 4 7
Bitkiler - 3
Mantarlar - 1
Erozyon nedir? Topragin su ile tasinmasidir 4 9
Tanimlayiniz *Toprak kaymasidir 4 3
Topragin yok olmasidir 1 -
Toprak kaybidir - 2
Erozyona karsi ne tiir Agac dikmeliyiz 7 12
6nlemler alabiliriz? Yamaglari teraslamaliyiz 3 4
Tarlalari egime ters yonde siirmeliyiz 2 2

* Kavram yanilgisi tasiyan ifade

Tablo 4 6grencilerin fosil kavramina yonelik dislncelerini géstermektedir. Tablo incelendiginde
ogrencilerin etkinlik dncesinde fosil kavramini tanimadiklari, fosillerin yasadigimiz diinya i¢in ne anlam
ifade ettigini bilmedikleri goruliirken, etkinlik sonrasinda 5 6grencinin ifadelerinde fosillesme kavramini
kullandigi gorilmistir. ‘Yasadigimiz diinyanin gegmisteki sirlarini ortaya gikarmada hangi ydntemlerden
yararlanabiliriz’ sorusuna 6grencilerin verdikleri cevaplarin etkinlik sonrasinda artis gésterdigi, etkinlik
oncesi 6grenci ifadeleri arasinda yer almayan ‘kazi calismasina’ etkinlik sonrasinda 5 6grencinin cevaplari
arasinda yer verdigi gérilmustir.

Tablo 4

Ogrencilerin Fosiller Konusundaki Diisiinceleri.

Sorular Ogrencilerin Fosiller Konusundaki Diistinceleri On te(sf’; Son te(?’;

Gegcmiste yasamis; fakat  Dinozorlar bugiin yasamiyor 5 5

gliniimiizde yasamayan  Kanguru ge¢mis zamanlarda yasamis ama 1 1

canlilar var midir? gliniimiizde yasamiyor

Ornekle aciklayiniz Evet yasiyor 1 -
Okumustum ama hatirlamiyorum 1 -
Hayir, yasamiyorlar. Clinkl dinozorlar i 5
fosillesmeye ugradi

Yasadigimiz diinyanin Resimler ve esyalar 1 1

gecmisteki sirlarini Yazitlar 1

6grenebilmek icin hangi  Eski zamanda yasamis giiniimlzde de yasayan 5 3

kaynak veya yéntemleri  insanlar

kullanmaliyiz? Fosiller 1 3
Kemikler 2 4
Kazi ¢calhismalari - 5
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Bilimsel Siire¢ Becerileri Testinden Elde Edilen Bulgular

GEMS tabanli etkinliklerin 6grencilerin bilimsel sire¢ becerilerine etkisini belirlemek amaciyla, agik
uglu sorulardan olusan Bilimsel Sureg Becerileri Testi 6n test-son test olarak uygulanmistir. Testte
¢ikarim yapma, degiskenleri belirleme, gozlem, veri isleme ve model olusturma, yorumlama ve sonug
cikarma becerilerini 6lgmeye yonelik maddeler yer almaktadir.

Tablo 5’te 6grencilerin bilimsel sireg¢ becerileri testinden aldigl 6n test- son test puanlarinin analiz
sonuglari yer almaktadir. Tablodaki veriler incelendiginde, 6grencilerin, ¢ikarim yapma (z=-2,81, p<.05),
degiskenleri belirleme (z=-2,97, p<.05), gézlem (z=-2,97, p<.05), veri isleme ve model olusturma (z=-2,43,
p<.05), yorumlama ve sonug ¢ikarma (z=-2,96, p<.05) becerilerinde son test lehine anlamli bir farkhhk
gorilmektedir.

Tablo 5
Bilimsel Siire¢ Becerileri On test- Son test Puanlarinin Wilcoxon isaretli Siralar Testi (Wilcoxon-Signed-
Rank Test) ile Karsilastirilmasi.

Bilimsel Stireg

S Son test- On test N Sira Ortalamasi Sira Toplami z p
Becerileri
Negatif Sira 0 .00 .00
Cikarim Yapma Pozitif Sira 9 5.00 45.00 -2.81 .005
Esit 4 - -
Degiskenleri Negatif Sira 0 .00 .00
- Pozitif Sira 11 6.00 66.00 -2.97 .003
Belirleme .
Esit 2 - -
Negatif Sira 0 .00 .00
Gozlem Pozitif Sira 11 6.00 66.00 -2.97 .003
Esit 2 - -
Veri isleme ve Negatif Sira 0 .00 .00
Model Pozitif Sira 7 4.00 28.00 -2.43  .015
Olusturma Esit 6 - -
Yorumlama ve Negatif Sira 0 .00 .00
Pozitif Sira 11 6.00 66.00 -2.96 .003
Sonug Gikarma Esit 5 ) i

Goriismelerden Elde Edilen Bulgular

Ogrencilerin etkinlik stireci hakkindaki gériislerini belirlemek amaciyla 3 kiz 3 erkek dgrenciyle yari
vapilandiriimis goriismeler gergeklestirilmistir. Tablo 6’da bu goérismelerin analizinden elde edilen
bulgular, tema ve kodlar seklinde ifade edilerek gosterilmistir. Bulgularin hangi verilerden elde edildigini
gostermek amaciyla 6grenci gorislerinden dogrudan alintilar sunulmustur.
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Tablo 6
Ogrencilerle Etkinlikler Hakkindaki Yiiriitiilen Gériismelere lligkin icerik Analizi
Tema Kod Ogrenciler
Hissettirdikleri Glizel 01, 02, 03, 65, 06
Eglenceli 03, 04, 05, 06
ilgi cekici 01, 62, 03, 04, 65
iyi 04, 06
Yapilabilirligi Anlasilir 01, 62, 03, 04, 05, 06
Kolay 01, 02, 03, 04, 05, 06
Ogrenmeye Katkisi  Yeni bilgi 01, 02, 03, 04, 05
c Arastirma istegi 01, 03, 04, 05, 06
& Sinav 06
-‘_E Kullanimi Yararli 01,02, 03, 04, 05, 06
=~ . . Yeni 6grenme 01, 02, 66
b Fen Bilimlerinde Kalici Ggrenme 02, 05
Sinav 05
Haftanin Belirli Memnuniyet (?1' ?2’ (?4' (:):5’ 06
. Eglenceli 01, 02, 04, 05, 06
Saatlerinde S N
Yeni Bilgi 01, 02
Sosyal Bilgiler 01, 63, 04, 66
Farkh Derslerde Matematik 05
Tiirkce 62,03

Ogrenci gorisleri dogrultusunda etkinliklere yonelik hissetme, yapilabilirlik, 6grenmeye katki ve
kullanim temalar belirlenmistir. Gériismelerden elde edilen bulgularda 6grenciler etkinliklerin giizel,
eglenceli, ilgi cekici ve iyi oldugunu hissetmislerdir. Ogrenciler, etkinliklerin anlasilir oldugunu ve
kolaylikla yapilabildigini ifade etmisler; yeni bilgi edinmelerine ve arastirma motivasyonu gelistirmelerine
katkida bulundugunu belirtmislerdir. Ayrica 6grenciler Sosyal Bilgiler, Matematik ve Tirkge derslerinde
GEMS uygulamalarinin yapilabilecegini ifade etmislerdir.

Gorusmeye katilan 6grenciler “Etkinlikleri nasil buldunuz?” sorusunda etkinliklerin giizel, eglenceli ve
ilgi cekici oldugunu belirtmiglerdir. Etkinliklerde ¢ok eglendiklerini, tekrar ayni etkinlikleri yapmak
istediklerini séylemislerdir. Bu konudaki 6grenci ifadelerinden bazilari séyledir:

03 “Bence ¢ok edlenceliydi, hem sizinle ¢alisma yapmaktan, hem de edlenceli olmasindan ¢ok
hosuma gitti.” ; 02 “Biskiivi ve kiirdan etkinligi ¢cok hosuma gitti, ilgimi ¢ekti.” ; O6 “Cok iyi, kemik
bulduk, kazi ¢alismasini ¢ok sevdim, kazi isi, kemiklerin ortaya ¢ikarilmasi zevkliydi.”

Gorusmeye katilan 6grenciler “Etkinlikler anlasilir miydi, kolaylikla yapilabiliyor muydu?”” sorusunda

etkinliklerin kolay ve anlasilir oldugunu, kendilerinin rahathkla bu etkinlikleri gerceklestirebildiklerini
belirtmislerdir. Bu konudaki 6grenci ifadelerinden bazilari soyledir:

03 “Kolay ve anlasilirdi; hem edlenceli hem basitti bizim yapabilecedimiz seylerdi.” ;
05 “Anlasilirdi, kolaylikla yapilabiliyordu.”

Gorlismeye katilan 6grenciler “Etkinlikler 6grenmenize ne gibi katki sagladi?”’ sorusunda etkinliklerin
veni bilgiler 6grenmelerine katki sagladigini, kendilerinde arastirma istegi uyandirdigini, 6grendikleri
bilgilerin daha kalici olmasini sagladigini belirtmislerdir. Bu konudaki 6grenci ifadelerinden bazilari
soyledir:

01 “Mesela bitkilerin kayaglari parcalamasini, uzun siire sonra kayaglari parcaladigini 6§rendim” ;
04 “Fosillesmenin ne oldugunu, kayaglarin minerallerden olustudunu, kayaglara minerallerin renk
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verdigini 6grendim.” O3 “ Evet, hem béyle calismalar yapinca ben de béyle evde kazi ¢calismasi yaptim,
hep metal buldum, degisik taslar, solucan buldum, su kenarlarinda degisik bécekler ve hayvanlar buldum.
Taslari inceledim, nasil renkleri olduguna baktim, suyun iginde hangi hayvanlar yasadigini inceledim. Bir
tane kirkayak gibi bir sey gérdiim, fosil konusunda arastirma yapmak istiyorum.” 06 “Kemik ve kazi
calismasi bende arastirma istegi uyandirdi.”

“ Haftada bir ya da birka¢ ders saatinin bu tarz etkinliklere ayrilmasi sizi memnun eder mi? ”
sorusuna, Ogrenciler haftanin belirli glin ve saatlerinde bu tarz etkinliklerin kullanilmasinin yararl
olacagini, calismalarin eglenceli olacagini dusindiklerini ve 06grenmelerine katki saglayacagini
belirtmislerdir. Bu konudaki 6grenci ifadelerinden bazilari soyledir:

01 “Memnun eder, ¢iinkii daha edlenceli vakit gegirmis oluruz, bircok yeni bilgi 6greniriz.” 05
“Memnun eder, bu tarz etkinlikler cok eglenceli.”” O4 “ lyi olur, kolay ve zevkli oldugu icin yararl olur.”

“Sizce yapilan bu ¢alisma ya da buna benzer calismalar baska hangi ders ya da derslerde nasil
kullanilabilir?”” sorusuna 6grenciler Sosyal Bilgiler, Matematik ve Tirkce derslerinde bu tarz etkinliklerin
kullanilabilecegini belirtmislerdir. Bu konudaki 6grenci ifadelerinden bazilari soyledir:

01 “Sosyal bilgiler, sosyalde de benzer konular var, diinyamizin katmalari mesela.” 02 “Tiirkge,
¢clinkii  bu konularla ilgili okuma pargalari var, hikdyelerdeki benzer olaydan béyle bilgiler
dgrenebiliyoruz.” 05 “Matematik, bazen toplama ¢cikarma oluyor. Yapilan etkinliklerde toplama ¢ikarma
oldugu icin Matematige uygulanabilir.”

Tartisma

Calismada; GEMS vyaklasimina dayali etkinliklerle hazirlanmis bir programin llkemizde kirsal
bolgedeki bir okulda uygulanmasinin etkililigi incelenmistir. Arastirma ilk olarak “GEMS yaklasimina
dayal etkinliklerle hazirlanmis bir programin &grencilerin kavramsal anlamalarina etkisi nasildir?”’
sorusuna cevap aranmistir. Calismadan elde edilen bulgulara gore 6grencilerin, kayag, maden, fosil,
toprak olusumu ve erozyon kavramlarina yonelik kavramsal anlamalarinin gelistigi gozlenmistir.
Etkinliklerin, 6zellikle kavramlari tanimlama ve iliskilendirme gibi bilissel siiregleri harekete gegirdigi, bu
sayede kavramsal cesitliligin de gelistigi belirtilebilir. Bu durumun; etkinliklerin disiplinler arasi bir yapida
tasarlanmasi ve 06grencilerin ginlik yasam deneyimlerine dayali aktif roller Ustlenmesinden
kaynaklandigi sdylenebilir. Ogrenciler etkinliklerde kaya¢ kavramini yapilandirirken okula yakin bir
sahada kayaglari incelemis, kayag¢ ornekleri toplamis, toprak olusumuna etki eden dogal faktorleri
gozlemlemis, bir bilim insani gibi saha igerisinde notlar tutmus ve sinifa getirdikleri kaya¢ 6rneklerini
ayristirmislardir. Erozyon kavramina yonelik etkinlikte ylzeyler arasindaki toprak kaybini karsilastirma,
gbzlem yapma, kaybolan toprak miktarlarini 6lgerek sonuca ulasma faaliyetleri gergeklestirilmistir. Fosil
ve fosillesme kavramlari gercek durumuma yakin bir model Uzerinde calisilarak, madenlerin (lke
ekonomisine katkisi ve strdirilebilirlik diisiincesi ise bir maden alanindaki rezervin tikenme miktarini
konu edinen matematiksel modelleme yoluyla kazandirilmaya calisiimistir. Siralanan tim uygulamalarin
o6grencilerin  zengin 6grenme vyasantilari gegirmelerine 6nemli katkilar sundugu goérilmektedir.
Sonuglarin, hem kavramsal anlama (Saritas, 2010) hem de kavram cesitliligi kazandirma (Yalgin &
Tekbiyik, 2013) bakimindan alan yazinla uyumlu oldugu belirlenmistir.

Calismada KABEF'in 6n testinde erozyon kavramina yonelik 6grencilerin yanilgili gorislere sahip
olduklari gériilmektedir. Ogrenciler, erozyonu “toprak kaymasi” olarak tanimlamislardir. Bu yanilginin,
ilkokuldan Universite diizeyine kadar benzer sekilde 6grencilerde goriilme olasiligl alan yazinda ortaya
konulmustur (Pinar & Akdag, 2012; Ozgen, 2013; Turan & Kartal, 2012). Etkinlik siirecinde 6grencilerin
vanilgilarini gidermeye yonelik 6zel bir 6nem verilmemesi nedeniyle li¢ 6grencinin yanilgili gorisleri son
testlerde de gorlilmustar.
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Calismanin ikinci alt probleminde “GEMS yaklasimina dayali etkinliklerle hazirlanmis bir programin
ogrencilerin bilimsel siire¢ becerilerine etkisi nasildir?”” sorusunun cevabi aranmistir. Calismadan elde
edilen bulgulara bakildiginda; son testlerde g¢ikarim yapma, degiskenleri belirleme, gézlem, veri isleme
ve model olusturma, yorumlama ve sonug ¢ikarma becerilerinde anlamli bir farkhlik gorGlmustar.
Ogrenciler etkinliklerde bir bilim insani gibi davranarak, gézlem yapma, veri toplama, verileri kaydetme
ve analiz gibi becerileri kullanma firsati edinmislerdir. Ayrica etkinlikler 6lgme, modelleme, grafik
olusturma gibi matematiksel becerilerle de desteklenmis, 6grenciler fen ve matematiksel becerileri ayni
anda sergileme imkanina kavusmuslardir. Ayni sekilde daha onceki c¢alismalarin bu sonuglari
destekledigi, GEMS yaklagimina dayal etkinliklerin 6grencilerin bilimsel siire¢ becerilerine olumlu
katkilar sagladigi ortaya ¢cikmistir (Bevis, Granger, Saka, & Southerland, 2009; Yalgin & Tekbiyik, 2013).
Alan yazinda aktif 6grenme, arastirma ve sorgulamaya dayali 6gretim uygulamalarinin 6grencilerin
bilimsel slire¢ becerilerinde, bilimsel siirecin farkindaligini kazanmada ve bilime deger vermede etkili
sonuglar verdigi gorilmektedir (Kula, 2009; Ginel, Kabatas-Memis & Buyiikkasap, 2010; Tekbiyik et al.,
2013).

Calismanin Gglincl alt probleminde “GEMS yaklasimina dayali etkinliklerle hazirlanmis bir programa
yonelik 6grenci gorisleri nasildir?” sorusunun cevabi aranmistir. Ogrencilerle yapilan gériismelerden
elde edilen bulgulara bakildiginda; 6grenciler, etkinliklerin eglenceli ve ilgi ¢ekici oldugunu, etkinliklerin
kolaylkla yapilabildigini, anlasilir oldugunu, kendilerinde arastirma istegi uyandirdigini, yeni bilgiler
o6grenmelerine yardimci oldugunu ve o6grendikleri bilgilerin daha kalict olmasini sagladigini
belirtmislerdir. Alan yazindaki arastirmalarin bu durumu destekledigi, GEMS yaklasimina dayal
uygulamalarin 6gretmen, 6grenci ve veliler tarafindan olumlu karsilandigi gorilmdistar (Saglam, 2012).

Ogrencilerle gergeklestirilen gériismelerde dikkati ceken bir baska durum ise GEMS etkinliklerinin
kendilerinde arastirma-sorgulama istegi uyandirdigini belirtmeleridir. Ogrenciler okulda gergeklestirilen
etkinliklerde kazanmis olduklari becerileri kendi yasamlarinda kullanmaya basladiklarini belirtmislerdir.
Cevrelerindeki olaylara yonelik duyarhhig artan 6grenciler, gesitli incelemelerle yasadiklari gevreyi
kesfetme ugrasi icerisine girmislerdir. GEMS, merak duygusunu sirekli hale getirerek, sorgulamanin
ginlik yasamin bir parcasi haline gelmesini hedeflemektedir. GEMS etkinlikleri araciligiyla merak
uyandirma, eyleme gecme, eylem icerisinde sorgulama ve vyansitma becerileri 6grencilere
kazandirilmaya calisiimaktadir.

GEMS etkinliklerinde aile katilimina énem verilmektedir. Ailelerin etkinlikler icerisinde yer almasi,
okuldaki 6grenme yasantilarindan haberdar olmasi, ¢ocuklariyla birlikte 6grenmesi aileyi, egitimin aktif
bir pargasi haline getirmektedir. Cocugun yakin c¢evresinden aldigi bu destek ve giiven, ¢ocugun
O0grenmeye karsi inancini artirmakta, okulu yasamla butinlestirmeyi saglamaktadir. Calismada aile
katilimina yer verilerek ailelerin siirecin bir pargasi olmasi saglanmistir. Ogrenciler okulda 6grendiklerini
ev ortamina taslyarak yakin gevrelerini 6grenme ortamina dénistirme imkani edinmislerdir.

Sonug ve Oneriler

Kirsal bolgedeki bir ilkokulda yerkabugu temali etkinliklerle gerceklestirilen GEMS yaklasimina dayali
bu calisma, 6grencilerin kayag ve kayag¢ olusumu, maden, toprak olusumu, erozyon ve fosil kavramlarina
yonelik kavramsal anlamalarinin gelisimine 6nemli katkilar saglamistir. Ayrica ¢alisma; ¢ikarim yapma,
degiskenleri belirleme, gézlem, veri isleme ve model olusturma, yorumlama ve sonug ¢ikarma becerileri
Uzerinde de etkili olmustur. Bunlarin yani sira GEMS uygulamalari 6grenciler tarafindan ilgi cekici,
eglenceli, kolay, anlasilir ve 6grenmeye katki saglayici bulunmustur.

Arastirmanin her li¢ boyutu birlikte ele alindiginda GEMS yaklasimina dayali bir calismanin Tirkiye’de
kirsal bolgede yer alan bir okulda etkili sonuglar verdigi gériilmistiir. GEMS’in; merak 6gesini canli tutan,
aktif, eglenceli, kolay uygulanabilir ve disiplinlerarasi yapisi, bu yaklasima dayali bir 6gretimin bilissel,
duyussal ve devinissel anlamda butlinsel bir katki olusturmasini saglamaktadir. Kirsal boélgedeki bir
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ilkokulda gergeklestirilen uygulama, 6grenmenin dogal bir zeminde gelismesine firsat olusturmus,
birbirinin devami niteligindeki etkinliklerle sorgulamanin sirreklilik arz etmesi saglanmistir.

Calismada ortaya ¢ikan sonuglar 1s18inda agagida bazi 6neriler sunulmustur;

e Kirsal bolgede yer alan bir ilkokulun 4. sinif seviyesinde gergeklestirilen bu calismada GEMS
yaklasimina dayal olarak gelistirilen etkinliklerin uygulanabilirligi ortaya konulmustur. Etkinlik
tasarimi bir 6gretmen kilavuzu niteliginde olup, 6gretmenlerin kendi siniflarinda benzer sekilde
uygulamalar yapmasi igin érnek olusturabilir.

e GEMS vyaklasimi esas alinarak farkli konu ve kazanimlara yénelik etkinlikler gelistirilebilir ve
uygulamalarin etkililigi incelenebilir.

¢ Bir konu ya da linite ekseninde GEMS yaklasimina dayal sarmal bir program modilu gelistirilerek
belirli araliktaki sinif seviyelerini gbzeten (1-4, 5-8 vb.) boylamsal ¢alismalar gerceklestirilebilir.

e GEMS yaklasiminin yaygin etkisini artirmak icin ailelere ve egitimcilere GEMS'i tanitan kurs, seminer
ve hizmet ici egitim faaliyetler gergeklestirilebilir.

Tesekkiir ve Bilgilendirme

Bu ¢alisma ilk yazarin, ikinci yazar danismanli§inda yirutilen yiksek lisans tezi kapsaminda
hazirlanmistir.
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Scientific Process Skills Test Sample Question
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The table below shows the humidity rates and heat amounts of various types of coal used by
different apartments. The table also shows the views of the residents from these apartments regarding
the warmness in their houses as well as coal prices per ton. Based on this information, please answer
the following questions:

Apartments The type of Humidity rate The The views of the Coal price
the coal of the coal amount of | apartment residents per ton
heat
emitted
from the
coal
1° Apartment Peat coal 75% Low Our house is hardly | %200
warm. We are
always cold. We
need to use 5 tons
of coal to feel warm.
2™ Apartment Brown coal 50% Medium Our house is warm £ 400
to some extent. We
sometimes feel cold.
We need to use 2
tons of coal to feel
warm.
3™ Apartment Hard coal 5% High Our house is very £ 600

hot. We never feel
cold. We need to
use 1 ton of coal to
feel warm.

a) According to the table above, what may be the reason for that hard coal is capable of heating more

than peat?

b) Considering the amount of the coal used by apartments for heating, which ones is more efficient and
cost-efficient? Why?
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Appendix 2.

The Acquisitions and Scientific Process Skills Associated with Activities

Activity - . Scientific Duration
Activity name Acquisitions . .
no. process skills (min.)
1 Field Trip Knows that earth crust’s land layer is formed of rocks  Observation 40
(MEB Science Course Curriculum, 2013).
2 Let’s Examine Knows that rocks are made of minerals (MEB Science  Observation 40
the Rocks and Technology Course [4th and 5" Grades] Comparison
Curriculum, 2005). Classification
Deduction
Recording Data
3 Factors Explains how soil is formed (Learns the role of plants Observation 40+40
Influential on and temperature changes on soil formation) (MEB Communication
Soil Formation Science and Technology Course [4th and 5" Grades] Recording Data
(Parental Curriculum, 2005). Induction
Involvement)
4 Erosion Established a relationship between erosion and soil Observation 40
loss (MEB Science and Technology Course [4th and 5" Comparison
Grades] Curriculum, 2005). Measurement
Offers solutions to prevent soil from the negative Recording Data
influence of erosion. (MEB Science Course Induction
Curriculum, 2013).

5 Fossils Researches and presents the formation of fossils and  Observation 40
fossil types (MEB Science Course Curriculum, 2013). Recording Data
Feels proud of his/her country’s museums, Induction
archaeological sites, historical artifacts, monuments,
and so on (Knows that fossils are displayed in natural
history museums) (MEB Visual Arts Course [1% and 8"
Grades] Curriculum, 2005).

6 Rocks with an Describes minerals or rocks with an economic value Observation 40+ 40 +
Economic Value as mines (MEB Science and Technology Course [4th Induction 40
and and 5% Grades] Curriculum, 2005). Comparison
Mathematical Interprets and evaluates the information, events, and Measurement
Modeling ideas presented in visuals (MEB Science and Recording Data

Technology Course [4th and 5™ Grades] Curriculum, Prediction
2005). Induction

Solves and poses problems requiring subtraction with
natural numbers.

Divides the three-digit natural numbers by at most
two-digit natural numbers.

Predicts the result of a division and compares his/her
prediction with the operation result.

Makes a bar chart.

Interprets a bar chart (MEB Science and Technology
Course [4th and 5% Grades] Curriculum, 2005).
Associates his/her needs with available resources
(MEB Science and Technology Course [4th and 5"
Grades] Curriculum, 2005).
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