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EFFECT OF CASE STUDIES ON PRIMARY SCHOOL TEACHING STUDENTS'
ATTITUDES TOWARD CHEMISTRY LESSON

SINIF OGRETMENLIGIi (:)(‘;RENCiLERiNiN KiMYA DERSINE Yg")NELiK
TUTUMLARINDA ORNEK OLAY CALISMALARININ ETKIiSi

Yildizay AYYILDIZ', Leman TARHAN™

ABSTRACT: The purpose of this study was to investigate the effect of case studies on Primary School Teaching
students’ attitudes toward chemistry lesson. The study was conducted on 63 freshmen from Department of Primary School
Teaching at a university in Turkey. The students were taught using case studies about the subjects of Properties and States of
Matter, Elements and Compounds, Solutions and Mixtures, Physical and Chemical Changes, Chemical Reactions, Acids and
Bases, Solubility and Precipitation. In the study, one group pre-test and post-test experimental design was used. As the tool of
supplying data, Attitude toward Chemistry Lesson Scale was applied to determine students’ pre and post attitudes. The
results of analyzing the scale showed that chemistry education based on case studies caused significantly positive attitudes
toward chemistry lesson.

Keywords: case study method, chemistry lesson, attitude, primary school teaching students

OZET: Calismamn amaci, smif ogretmenligi ogrencilerinin kimya dersine yonelik tutumlarinda ornek olay
calismalarinmn etkisini aragtirmaktir. Calisma; Tiirkiye’deki bir {iniversitenin Smmif Ogretmenligi Boliimii’niin 1. simfinda
ogrenim gbren 63 dgrenciyle gerceklestirilmistir. Maddenin Ozellikleri ve Halleri, Elementler ve Bilesikler, Cézeltiler ve
Karigimlar, Fiziksel ve Kimyasal Degisimler, Kimyasal Tepkimeler, Asitler ve Bazlar, Coziiniirlik ve Cokelme konulari,
ornek olay caligmalariyla islenmistir. Calismada tek grup Ontest-sontest deneysel desen kullanilmistir. Veri toplama araci
olarak, &grencilerin 6n ve son tutumlarim belirleme amaciyla Kimya Dersine Yénelik Tutum Olgegi uygulanmistir. Olgegin
analiz sonuglari; drnek olay ¢alismalarina dayali kimya egitiminin, smif 6gretmenligi 6grencilerinin kimya dersine yonelik
o6nemli 6l¢lide olumlu tutumlara sahip olduklarini gostermistir.

Anahtar sozciikler: 6rnek olay yontemi, kimya dersi, tutum, siif 6gretmenligi 6grencileri

1. INTRODUCTION

The main purpose of science educators is to improve students’ achievement. Researchers
reported that students’ positive attitudes toward science are important in enhancing their science
achievement (Bennett, Rollnick, Green, & White, 2001; Freedman, 1997; House, & Prison, 1998;
Levin, Sabar, & Libman, 1991; Oliver, & Simpson, 1988; Soyibo, 1985; Weinburgh, 1995; Wilson,
1983). Therefore, the development of a positive attitude toward science, like academic achievement, is
an important goal of science education, and determination and effect of attitudes became to be an
essential part of educational research (Aiken, 1979; Koballa, 1988).

Students’ attitudes toward chemistry lesson are a topic that has long attracted attention of
researchers (Barnes, Mclnerney, & Marsh, 2005; Dhindsa, & Chung, 1999; Harvey, & Stables, 1986;
Hofstein, Ben-Zvi, Samuel, & Tamir, 1977; Menis, 1989; Salta, & Tzougraki, 2004; Shannon, Sleet,
& Stern, 1982; Steinkamp, & Maehr, 1984). Reports revealed that Primary School Teaching students
and primary school teachers have many difficulties about chemistry subjects as part of main science
lessons (Can, & Harmandar, 2004; Jurisevi¢, Glazar, Razdevsek Pucko, & Devetak, 2008; Kruger, &
Summers, 1989; Ozden, 2009; Papageorgiou, & Sakka 2000).
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In view of these researches, there is the need to carry out a study which aims to improve
students’ attitudes toward the chemistry lesson in the Programme of Primary School Teaching. For
this purpose, case study method which gives students insight into the real world of organizations was
used in this study. Out of traditional education, case study method that acquires on students’ positive
attitudes toward learning, being aware of the cognitive levels, and aims to develop high-level of
learning abilities is one of the active learning methods based on constructivism (Krynock, & Robb
1996; CIliff, & Curtin, 2000). In case study method, the learning happens in the classroom through
solving problems encountered into the real life. This method is used to gain a skill, attitude or is used
to teach a subject and make the application about that subject. Compared to other methods, the most
important feature of case study method is that students face with the responsibility of the decision to
solve a real problem in daily life. Case study method is aimed to acquire students’ positive attitudes
toward learning, become more aware of their cognitive levels, and bring in skills such as scientific
literacy by going beyond traditional science education.

Case study method in science education started firstly at the lessons of Conant in 1957 by using
scientific stories. Recent years, many educational researchers recommend using case study method. In
the study which was investigated the effect of case study discussions on the motivation, Barnet (1998)
reported that prospective teachers think about together teaching, their curiosity about the creation of
new ideas, incomprehensible parts to increase the understanding and interest in developing them.
Jones (1997) stated that students thought and loved case studies which were appropriate to real-life.
Arambula-Greenfield (1996) said in their article that students preferred learning based on case study
method, this method helped students’ personal development and students related among the subjects
easily. Herreid (1994), and Cliff, & Curtin (2000) said that the case study method developed ways
to approach real life problems by increasing students' level of understanding facts and concepts. Using
the case studies in science lessons provides increasing students’ interest toward the lesson, developing
practical intelligence by bringing different solutions to problems, making easier the daily life
applications of information learned in the classroom (Cakir, Berberoglu, Alparslan, 2001).
Furthermore, Krynock, & Robb (1996) examined the effect of learning based on case studies on
higher-order thinking skills of students and they found students taking higher notes in the problem-
based learning method higher than the traditional method.

2. METHOD
2.1. Purpose of the Research, and Participants
The purpose of this study was to investigate the effect of case studies on Primary School

Teaching students’ attitudes toward chemistry lesson. The sample of this study was 63 freshmen from
Department of Primary School Teaching at a university in Turkey.

2.2. Instruments

Attitude toward Chemistry Lesson Scale: In order to determine students’ attitudes toward the
chemistry lesson before and after the instruction based on case studies, the 5 point Likert-type Attitude
toward Chemistry Lesson Scale (ATCLS) consisting of 25 items was used (Acar, & Tarhan, 2008).

For the preparation of the attitude items, literature related to the attitudes toward chemistry and
science had been reviewed (Berberoglu, & Calikoglu, 1992; Freedman, 1997; Hofstein, & Lunetta,
1982; Koballa, 1988; Koballa, Crawley, & Shrigley, 1990; Salta, & Tzougraki, 2004). The items were
constructed by considering the attitude scale developed by Salta, & Tzougraki, 2004 (Acar Sesen, &
Tarhan, 2011).

For the validity, the scale was reviewed by seven educators in the different universities. After

the corrections, the scale was applied to 168 students for the reliability. Cronbach’s alpha reliability
coefficient of ATCLS is 0.81. The ATCLS has four factors:

o Interest in chemistry lesson

e Understanding and learning chemistry
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e The importance of chemistry in real life
e Chemistry and occupational choice

For statistical analysis, students’ attitudes about the positive items were assessed through the 5
point Likert-type scale in the form of (5) strongly agree, (4) agree, (3) partly agree, (2) disagree, (1)
strongly disagree, and the negative items were assessed through their reverse. The maximum scores
which a student can obtain from the ATCLS are 125.

2.3. Procedure

The experimental design chosen for the study was the one group pre-test and post-test design.
The Programme of General Chemistry Lesson in Department of Primary School Teaching contains the
subjects of Properties and States of Matter, Elements and Compounds, Solutions and Mixtures,
Physical and Chemical Changes, Chemical Reactions, Acids and Bases, Solubility and Precipitation.
Primary School Teaching students learn General Chemistry Lesson in the spring semester of the first
year. The treatments were continued up to spring semester, two class hours per week. Before each
subject, a preparatory lesson was conducted by participating all students to remedy students’ lack of
knowledge and misconceptions about previous subjects, concepts. The students were instructed using
case studies which were student centered active learning approach. During the lessons:

e It was provided that students learned why the subject is important by being associated
subjects, concepts, and sub-concepts to simple cases and real problems in daily life.

e [t was benefited from brainstorming, interactive learning, presentation technique, animation
shows, and videos.

e Question and answer technique was used to activate students in participation the lesson.

During the process, it was determined students interests toward the lesson increased gradually,
they participated discussions, and they started to ask more meaningful questions. Before and after the
instruction based on case studies of the subjects, ATCLS was applied to determine students’ pre-
attitudes and post-attitudes.

3. FINDINGS

In order to determine students’ pre-attitudes and post-attitudes toward chemistry lesson, ATCLS
was used. A paired sample t-test analysis was conducted to compare the attitude scores toward
chemistry lesson before and after the instruction. Attitude toward Chemistry Lesson Scale was
investigated in four factors as; (1) Interest in chemistry lessons; (2"') Understanding and learning of
chemistry; (3") The importance of chemistry in real-life, and (4™) Chemistry and occupational choice
(Acar Sesen, & Tarhan, 2011). As shown in Table 1, the mean score of the students’ attitudes for all
factors increased significantly after the instruction (t=16.69, p<0.05).

Table 1: Paired Sample T-Test Results of ATCLS Before and After the Instruction

Pre-Attitudes Post-Attitudes
Standard Standard Standard Standard
Means . . Means . . t )4
(¥) Deviation Error (¥) Deviation Error
X (SD) (SE) X (SD) (SE)
64.44 8.43 1.06 77.36 9.81 1.24 16.69 .00

If students’ attitudes toward the first factor are analyzed, it is seen that the students require
chemistry lessons more often. While 55.55% of the students would like to have fewer chemistry
subjects in their chemistry lessons before the instruction, the percentage of those students decreased to
15.87 after the instruction. Similarly with these results, students’ positive attitudes toward finding
chemistry lessons more interesting and necessary increased significantly (Table 2).
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Students’ answers to the second factor related to attitudes toward understanding and learning
chemistry indicated that the students began not to find chemical symbols unintelligible as a foreign
language. It was also found that students began to appreciate the value of learning the basic concepts
for understanding chemistry. The percentage of students who had positive thoughts about how some
knowledge in chemistry helped them understand the other science lessons more easily, increased
significantly from 36.51 to 80.95. The percentage of students who thought the concepts in chemistry
as abstract decreased significantly from 71.43 to 39.68. Moreover, the percentage of students who
solved chemistry problems easily, increased significantly from 19.05 to 79.36. They also began to find
the use of chemical symbols and concepts to be easier after the instruction (Table 2).

Students’ answers to the third factor related to attitudes toward the importance of chemistry in
real-life indicated that most of the students (85.71 % of all students) began to believe that chemical
knowledge helps them interpret seriously events in their daily life. The percentage of students who
thought that chemistry has a great role in the modern life, increased significantly from 25.40 to 69.84.
It was also increased the percentage of students who thought that chemistry has a great role in solving
environmental problems. The percentage of students who thought that the level of chemistry
technology in a country is an important indicator for development of the country and developments in
chemistry improve the quality of our lives, also increased significantly (Table 2).

According to the students’ answers to the fourth factor related to chemistry and occupational
choice, while the percentage of students who did not think the jobs related to chemistry as attractive
decreased from 61.90 to 57.14, their thoughts about choices of jobs related to chemistry were not
changed significantly. The highest increases toward students’ positive attitudes in this factor were
found in the items about believing chemistry knowledge will be useless after graduation and needing
chemistry knowledge for their career (Table 2).

4. DISCUSSION AND RESULTS

Research in science education has focused on studies which ensure the effective construction of
knowledge for students commonly find chemistry to be a difficult, abstract, and problematic subject.
The teacher-centered educational approach is used in most chemistry classrooms around the world but
this teaching approach does not provide an active learning environment for students. Furthermore, it
has been important to develop students' positive attitudes toward science lessons since researchers
confirmed that attitudes were linked with academic achievement.

In an active-learning environment, in contrast to teacher-centered instruction, a teacher acts as a
facilitator, and engages active participation of students in the learning process (Marx, et al. 2004;
National Research Council 2005; Singer, Marx, Krajcik, & Chambers, 2000). When students are
actively involved in the learning task, they learn more than when they are passive recipients of
instruction. Active-learning includes experimental activities, brain-storming, video presentations,
demonstrations, computer animations, and learning together activities that engage active participation
of students in the learning process. One of the other active learning methods based on constructivism
is case study method.

In this study, the effect of case studies on the Primary School Teaching students’ attitudes
toward chemistry lesson was investigated. According to the results of this study, it was found that
instruction based on case studies positively affected students’ attitudes as mentioned in previous
researches (Cakir, et al. 2001; Gabel, 1999; Greenfield, 1996; Krynock, & Robb, 1996).

In this study, the increases in the percentage of Primary School Teaching students, who like
chemistry and want chemistry lessons more often, showed that case studies positively affected
students’ interest in chemistry lessons (first factor of ATCLS). The studies by Hewson, & Hewson
(1983), Stavy (1991), Sanger (2000) indicated that the difficulties of chemical concepts cause negative
attitudes about these concepts. The results of ATCLS indicated that if students learned these concepts
with simple cases and real problems in daily life, their negative attitudes would decrease. Students’
attitudes toward the second factor titled understanding and learning chemistry, also increased
significantly. The students began to think learning the basic concepts are important for understanding
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chemistry and to find the use of chemical symbols and concepts easily. According to the results, the
percentage of students who indicated that they began to understand chemistry concepts easily
increased to 77.77%, and those who used chemical symbols and solved chemistry problems easily
increased to 79.36%. This significant increase also shows that case studies helped students learn
chemistry in a meaningful way. Students’ answers to items related to the attitudes toward the
importance of chemistry in real-life indicated that the students began to realize the importance of
chemistry. The similar results were revealed also in the research of Acar Sesen, & Tarhan (2011).
These results especially showed that case studies derived from daily life attract students’ interests and
help them integrate chemistry in their life.

In the light of these results, it was found that instruction based on case studies improves Primary
School Teaching students’ attitudes toward chemistry lesson. This situation shows the power of case
studies for improving students’ attitudes toward the lesson. Therefore, case studies should be
constructed and used widely in chemistry and the other science lessons.
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Genisletilmis Ozet

Fen egitimi arasgtirmalarinin temel hedefi, 6grencilerin 6grenme basarilarimin arttirilmasidir.
Ogrencilerin fen derslerine ydnelik basarilarim destekleyebilmek i¢in en onemli faktdr, tutumlar:
hakkinda bilgi sahibi olmaktir. Pek ¢ok arastirmada; ogrencilerin fen derslerine yonelik olumlu
tutumlarmin, fen basarilariyla dogrudan iligkili oldugu belirlenmistir. Bu nedenle fen derslerine
yonelik olumlu tutum gelistirme, tipki basar1 gibi fen egitiminin Onemli ¢iktilar1 arasinda yer
almaktadir. Ogrencilerin kimya dersine y&nelik tutumlari, uzun yillardir arastirmacilarin ilgisini
olan kimya dersi konularina yonelik pek ¢ok 6grenme zorlugu yasadiklari ve basarilarmin diisiik
oldugu belirlenmistir.

Tiim arastirmalar 1s18inda; Smif Ogretmenligi Programinda yer alan Genel Kimya dersine
yonelik, 6grencilerin olumlu tutumlarini gelistirmeyi amaglayan bir aragtirma gergeklestirmeye ihtiyag
duyulmustur. Bu ama¢ dogrultusunda ¢aligmada; geleneksel 6gretimin digina ¢ikilarak, 6grencilerde
O0grenmeye karst olumlu tutumlar edinmeyi, biligsel diizeylerinin farkinda olmayi ve {ist diizey
Ogrenme yeteneklerini gelistirmeyi hedefleyen ve yapilandirmaci aktif 6grenme yontemlerinden biri
olan 6rnek olay yontemi kullanilmigtir.

Ornek olay yonteminde Ogrenme; gercek hayatta karsilasilan problemlerin sinif ortaminda
¢oziilmesi yoluyla gerceklesir. Bu yontem 6grencilere bir konuyu ya da bir beceriyi kazandirmak ve o
konuda uygulama yaptirmak amaciyla kullanilir. Ornek olay ydnteminin diger yontemlere kiyasla en
onemli 6zelligi, ogrencileri giinliik hayattaki gercek bir problemin ¢6ziimiine yonelik karar verme
sorumluluguyla karsi karstya getirmesidir.

Fen egitiminde o6rnek olay yontemi ilk olarak Conant’in kendi derslerinde bilimsel hikayeler
kullanmas1 ile 1957 yilinda baglamis olup son yillarda bir¢ok fen egitimi arastirmacis1 dgrencilerin
akademik basarilarimi arttirmada bu yontemi onermektedir. Barnet (1998) ornek olay tartigmalarinin
motivasyona yonelik etkisini arastirdigi c¢aligmasinda; Ornek olaya dayali 0grenme yOnteminin;
Ogretmen adaylarinin birlikte diisiinmeleri, merak etmeleri, yeni fikirler olusturmalar1 ve zihinsel
gelisim siirecinde 6nemli rol oynayan merak duygusunu arttirdigini belirtmistir. Jones (1997) yaptigi
caligma sonunda, Ogrencilerin drnek olaylarin gergek hayata uygun oldugunu diisiindiiklerini ve bu
nedenle ilgilerini ¢ektiklerini belirtmistir. Arambula-Greenfield (1996) arastirmasinda; o6rnek olay
yonteminin Ggrencilerin kisisel gelisimlerinde yardimci oldugunu ve yeni 6grenilen konular ile
oncekiler konular arasinda kolaylikla iligki kurabildiklerini bulmustur. Herreid (1994), Cliff ve Curtin
(2000) calismalarinda 6rnek olaya dayali 6gretimin, Ogrencilerin ilgili konuya yonelik kavramlari
anlama diizeylerini arttirarak gilinlik hayattaki problemlerin ¢oziimiinde alternatif yollar
gelistirmelerinde yardimci oldugu sonucuna ulagmistir. Krynock ve Robb (1996); 6rnek olaya dayali
O0grenmenin, 6grencilerin list diizey diisiinme yeteneklerine etkisini incelemis ve probleme dayali
O0grenme yontemi uygulanan &grencilerin geleneksel yontem uygulanan 6grencilerden daha yiliksek
notlar aldigim belirlemislerdir. Ayrica gilinlik hayattan alinan problemlerin 6grencileri sikmadig;
problemlerin agik uglu olmasinin, 6grencilerin ¢ozerken kendilerini rahat hissetmelerine neden oldugu
ve Ust diizey diislinme becerilerini gelistirdigi sonuglarina ulasmiglardir.

Aragtirmanin amaci; Simif Ogretmenligi dgrencilerinin kimya dersine yonelik tutumlarinda
ornek olay caligmalarmin etkisini arastirmaktir. Tek grup Ontest-sontest deneysel deseninin
kullanildigi arastirma; Tiirkiye’deki bir yiiksekdgretim kurumunun Ilkdgretim Smif Ogretmenligi
Boliimii 1. Sinifinda dgrenim géren 63 dgrenciyle gergeklestirilmistir. Arastirmada; Ilkogretim Sinif
Ogretmenligi Boliimii 1. Sinif Genel Kimya Programinda yer alan Maddenin Ozellikleri ve Halleri,
Elementler ve Bilesikler, Cozeltiler ve Karigimlar, Fiziksel ve Kimyasal Degisimler, Kimyasal
Tepkimeler, Asitler ve Bazlar, Coziniirliik ve Cokelme konulari, dgrencinin merkeze alindigi aktif
O0grenme yontemlerinden biri olan 6rnek olay caligmalariyla islenmistir. Her bir konunun 6grenilmesi
oncesinde, tiim smifin ortak katilimiyla soru-cevap seklinde hazirlik dersleri yapilmis ve dgrencilerin
o ders Ogrenilecek konuya temel olusturan alt konu ve kavramlarla ilgili bilgi eksiklikleri ve kavram
yanilgilarmin giderilmesi amaciyla galismalar yapilmistir. Ornek olay c¢aligmalarma dayanan dersler
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stiresince; ders konular1 gilinlik hayattaki basit olaylar ve gercek problemlerle iliskilendirilerek
ogrencilerin, O0grendikleri bilgilerin neden 6nemli oldugunu &grenmeleri saglandi; beyin firtinasi,
interaktif 6grenme, sunum teknigi, animasyon ve video gosterimlerinden yararlanildi; 6grenciler soru-
cevap teknigiyle aktif tutuldular.

Caligma; Ilkogretim Sinif Ogretmenligi Programi Genel Kimya Dersi i¢in ayrilan haftada iki
saat olmak {izere bir yarnyilik siiregte tamamlanmistir. Programdaki konularin, o6rnek olay
caligmalarina dayali 6gretiminden once ve sonra 0grencilerin on-tutum ve son-tutumlarini belirlemek
amactyla Kimya Dersine Yonelik Tutum Olgegi uygulanmistir. Baslangigta ilgisiz olarak tanimlanan
ogrencilerin; derse olan ilgilerinin siire¢ boyunca giderek arttigi, tartigma ortamlarma katilarak daha
anlamli sorular yonelttikleri belirlenmistir.

5°1i likert tipi Kimya Dersine Yonelik Tutum Olgegi’nin degerlendirilmesi amaciyla olumlu
climleler icin “Tamamen katiliyorum”, “Katiliyorum”, “Kismen katiliyorum”, “Katilmiyorum”,
“Kesinlikle katilmiyorum” ifadeleri sirasiyla 5, 4, 3, 2 ve 1 seklinde puanlandirilirken olumsuz
ciimleler ters sirada puanlandirilmistir. 25 maddeden olusan tutum oOlgeklerinden Ggrencilerin
alabilecegi en yiiksek puan 125 olarak belirlenmistir. “Kimya Dersine Yonelik Tutum Olgegi’nde yer
alan 25 maddenin istatistiksel degerlendirilmesi; (1) Kimya Dersine Olan Ilgiye Yénelik Tutumlar, (2)
Kimyayr Anlama ve Ogrenmeye Yonelik Tutumlar, (3) Kimyanin Yasamdaki Onemine Yonelik
Tutumlar ve (4) Kimya ve Meslek Se¢imine Yonelik Tutumlar olmak tizere dort alt tutum bashiginda

ele alinmigtr.

Gergeklestirilen ¢alismadan elde edilen sonuglar; 6grencilerin kimya dersine yonelik uygulama
oncesi (x=64.44) ve uygulama sonrasi (x=77.36) ortalama tutum puanlar1 arasinda anlamli farklilik
oldugunu géstermistir (t=16.69, p<0.05). Olcegin her bir alt tutumu ele alindiginda da genel olarak
olumlu yoénde anlamli farkliliklar hesaplanmustir. Sonuglar; Smif Ogretmenligi dgrencilerinin kimya
dersine yonelik tutumlarinda, gilinlik hayattaki gercek problemlerle iliskilendirilen 6rnek olay
calismalarinin etkililigini ortaya koymaktadir. Bu nedenle 6mek olay c¢aligmalarinin gerek kimya
konular1 gerekse diger fen derslerinde yaygmlastirilmasinin; Ogrencilerin ilgili derse yonelik
tutumlarma ve dolayisiyla 6grenme basarilaria 6nemli katkilar saglayacagi agiktir.



