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Abstract

The aim of this research is to examine the effects of course activities with learning styles and portfolio
applications on the attitudes of pre-service science teachers towards biology lesson. The research was studied
with 100 teacher candidates in the 2nd grade of Science Teaching at Ondokuz Mayis University. The learning
styles of the prospective teachers were determined according to the Kolb Learning Styles Inventory (KOSE-3),
and lesson plans were created within the scope of the General Biology Laboratory course, and also teaching
activities which used portfolio evaluation were developed. In this context, the effect of the taught course on the
attitudes of pre-service science teachers towards the biology course was examined. The design of the research
is quasi-experimental design with pre-test post-test control group (model with unequalized control group). One
of the branches of the pre-service science teachers’ class was chosen as Experimentl group, one as Experiment
2 and one as Control group. At the end of the period, it was found that the applications which was completed
in a total of 28 weeks were more effective in the attitudes of pre-service science teachers in both experimental
groups towards the biology lesson.

Keywords: Portfolio, learning styles, biology education, attitude.

© 2016 IJCI & the Authors. Published by International Journal of Curriculum and Instruction (IJCI). This is an open-access
article distributed under the terms and conditions of the Creative Commons Attribution license (CC BY-NC-ND)
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

A large number of studies have been conducted and are still being conducted so that
learning can take place in the easiest, most understandable, most usable and most
permanent way. The use of portfolio in education has increased both because of its effect
on learning in the learning process and because it provides an opportunity for multi-
dimensional evaluation in the measurement and evaluation phase. In today’s world where
the importance of attaining 21st century skills is gradually increasing, the effects of
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portfolio application on these attainments are being discussed. While individuals in the
learning process are expected to channel themselves, it is also considered very important
for them to gain their own learning skills in this direction.

1.1 Using portfolios

Portfolio, which is one of the alternative measurement and evaluation methods in which
students can be monitored and feedback can be received and given in the learning process,
also aims to provide educational areas (cognitive, affective and psychomotor). It is possible
to monitor students’ learning and to monitor developmental stages in this process by
spreading over time. Even when considered from this perspective, portfolio is expected to
be used more widely in education.

A large number of definitions have been made for portfolio, one of which was made by
Baki and Birgin (2004). According to Baki and Birgin (2004), portfolios are obtained by a
systematic collection of students’ works; they provide information about students’ abilities,
strengths, achievements, development in this process and their areas of need and they
allow students to be evaluated as a whole since they provide visual and dynamic evidence
to their environment.

One of the most important advantages of portfolio assessment process is the fact that
students can choose the learning outcomes themselves. Students have an active role in
both choosing the content and determining the selection criteria. This active participation
of students is emphasized within the process and their attention, interest and learning
products are exhibited (Chang, 2001; Tezci&Dikici, 2002). With this self-evaluation
opportunity given to students, students are helped to produce good quality works in this
process. It is also seen as a suitable environment to increase the self-confidence and self-
esteem values of students.

When the literature is reviewed, it can be seen that portfolios were developed and began
to be used as an alternative assessment tool starting from 90s (Belanoff &Dickson, 1991;
Odabas1 Cimer, 2011) and then its use became widespread in many educational fields and
levels. In some studies, conducted on nursing and medicine, it can be seen that portfolios
are used to increase the permanence of students’ knowledge as an assessment method
(Dyne, Strauss & Rinnert, 2002; Tiwari & Tang, 2003; Rees, 2004). Similarly, there are
studies in literature on biology in which portfolios were used within the context of topics
such as evolution (Matthews, 2001), skeletal system (Bahceci & Kuru, 2006) and human
circulatory system (Sungur & Tekkaya, 2003). There are also studies on the use of teacher
portfolios and the professional advantages they provide (Zepeda, 2016; Toptas, 2017;
Demirkan, 2019; Avan & Sahin, 2020). In a study conducted by Sasmaz-Oren et al. (2020),
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students’ views were taken on the use of portfolio assessment file and as a result, portfolio
application was considered as important by students.

1.2 Using applications with different learning styles

Learning styles came to the fore in the 1960s by Rita Dunn. Dunn and Dunn (1993)
defined learning style based on environmental differences rather than psychological and
mental processes; they stated that learning styles were specific ways which diversified
according to individuals, which enabled students to focus on the subject and the process
while acquiring knowledge and experience and thus enable them to acquire knowledge
more easily. They stated that individuals learn by using different ways and the educational
environment, method and resources used may not have the same effect on every individual.
In short, learning style includes finding out which teaching or studying style is the most
effective in the learning process (Yildiz, 2016). Due to individual differences of learners, it
cannot be expected for each of the program, aim, goal and method selection in the learning
process to create the same effect on each student or to show the same results for different
situations. Learning styles are also included in these individual differences. This
difference, which includes the unique learning of learners, is called learning style (Ozgen
& Alkan, 2014).

In many studies conducted, it can be seen that the classification of learning styles differs.
Experiential Learning Theory, which is structured by the learning styles developed by
David Kolb, is very common for higher education. Considering that learning is based on
individuality, Kolb developed Learning Styles Inventory (LSI) to evaluate personal
orientations. According to this model, learning styles of individuals are in a cycle and they
have four dimensions as “concrete experience”, “abstract conceptualization”, “active
experimentation” and “reflective observation”. What is important is that students need to
use these four dimensions to be effective (Kolb, 1984). Learning styles preferred for each
dimension are also different. These are “by feeling for concrete experience”, “by doing for
active experimentation”, “By thinking for abstract conceptualism” and “by monitoring for
reflective observation” (Ekici, 2002; Karagoz Bolat, 2007). Since Kolb model is based on
these stages, an environment is also created for individuals to get to know themselves
better through activities conducted in different ways (Bradbeer, 1999; Leigh, 2011).

When studies conducted on learning styles were reviewed, it was found that there are
more studies that research the relationship between learning styles and achievement than
studies researching the relationship between learning styles and attitudes towards lesson.
Relationships between individuals’ learning styles and their level of education, occupation,
gender, age and learning environments were also analyzed (Mathews, 1996; Ching-Chun
& Julia, 2001; Bilgin & Bahar, 2002). Another study examined the relationship between
learning styles and attitudes towards teaching profession (Fadlelmula-Kayan, 2015). It
was also researched whether individuals’ learning styles affected their attitudes towards
lesson (Christou & Dinov, 2010; Calisgkan & Kilig, 2012). Karadeniz-Bayrak (2014)
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examined learning styles and attitudes towards science and technology. In Turkiye,
studies using Kolb’s LSs started in 1991. Kolb LSI was translated into Turkish and studies
which use Kolb’s learning styles are still continuing (Askar & Akkoyunlu, 1993; Gencel
Evin, 2007). One of the study topics related with learning styles is studies examining the
relationship between ways of learning that constitute learning styles of pre-service
teachers and their critical thinking tendencies (Kog¢-Erdamar & Bangir-Alpan, 2017,
Kutluca, Yilmaz & Ibig, 2018; Kirig-Avarogullar1 & Saman, 2020).

Knowing about the learning styles of students provides many benefits. It is thought that
this will facilitate determining the teaching strategy, method and techniques that can be
used from planning to applying teaching and selecting the related teaching materials
(Peker & Aydin, 2003). When the differences in students’ learning are considered, learning
takes place in the best way possible. However, it is emphasized that finding the most
appropriate learning way specific for the individual will be possible also with a suitable
learning environment (Tuna, 2008). Similarly, Mutlu and Aydogdu (2003) point out that
effective and efficient education can take place with practices that will appeal both to
learning styles and individual differences of students.

1.3 Changing attitude

The term attitude brings to mind both physical state and potential behavioral concepts.
Different definitions of attitude have been made according to existing learning theories
(Atasoy, 2002). According to Anderson, attitude is a moderate level of excitement that
makes the individual inclined or prepared for any response, appropriate or not, upon
encountering a particular object (Anderson, 1988). In addition to being the readiness
condition of an activity, attitudes are also the basis of many thoughts and behaviors in the
minds of individuals (Phillips, 2003).

In studies examining the relationship between students’ learning styles and biology
attitudes, Cakir et al. (2002) and Késeoglu (2009) concluded that biology attitudes did not
differ in terms of learning styles. Similarly, in a study conducted by Yapici and Hedevanh
(2012), it was concluded that there were no significant differences between pre-service
teachers’ learning styles and their self-efficacy beliefs for biology teaching.

When the literature is reviewed, it can be seen that the present study is an important
study since there are no experimental studies on General Biology Laboratory conducted in
literature in which portfolio is used with suitable lesson plan after pre-service teachers’
learning styles are determined. The present study is also important because it is a



Balaban Zor & Giines / International Journal of Curriculum and Instruction 14(3) (2022) 1737-1751 1741

systematic study in which learning styles and portfolio application is carried out according
to Kolb Experiential Learning Theory.

The aim of the present study is to examine the effects of teaching in accordance with
learning styles and portfolio application on biology attitudes of pre-service science
teachers.

For this purpose, answers to;
e  What are the learning styles distribution of pre-service science teachers in
pre-test and post-test?
o Is there significant difference between the attitudes of the experimental groups

and control group pre-service science teachers towards the biology course in the
General Biology Laboratory?

2. Method

A quantitative data collection tool was used to collect data in the present study which
was conducted to find out the effects of portfolio and teaching in accordance with learning
styles on the attitudes of pre-service teachers towards biology lesson. Experimental model
with pre-test and post-test control group was used in the study and the study was
conducted with quasi-experimental research method. In studies conducted with quasi-
experimental design, individuals to be included in experimental and control groups are not
selected randomly (Campbell and Stanley, 1963). Quasi-experimental design with pre-test
and post-test control group (unequal control group model) was used in the study. As
required by unequal control group model, while determining the groups, care was taken to
ensure that the groups were as similar as possible, and which group would be the
experimental group and which one would be the control group was selected with random
assignment group (Karasar, 2006). Control and experimental groups of our study were
determined randomly, while the pre-service teachers in groups were not distributed
randomly. Two of the three different classes at Ondokuz Mayis University Science
Teaching Program including second year students were selected as the experimental
group, while one was selected as the control group. While the pre-service teachers in the
two experimental groups continued their education with different applications, pre-service
teachers in the control group continued their education without a special application.
Portfolio application was carried out in Experimental Group 1 and Experimental Group 2
within the scope of General Biology Laboratory course “Animal and Plant Tissues” subject.
In addition, a lesson chart suitable for the learning styles of Experimental Group 2 pre-
service teachers and portfolio was continued in parallel with this. The first part of the
application continued for a total of 20 weeks, 10 weeks in the first term and 10 weeks in
the second term. The application took a total of 40 lesson hours since weekly laboratory
hours were 2 hours. In addition, pre-service teachers were interviewed at intervals about
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the studies they put in their portfolios in some weeks. The application part of the study
was completed in 28 weeks with pre-test and post-test application.

2.1. Study sample

The study was conducted with 100 pre-service teachers attending their second year at
Ondokuz Mayis University Science Teaching department. The distribution of pre-service
teachers by groups and genders is shown in Table 1.

Table 1: Distribution of pre-service teachers by groups and genders

Groups Experimental 1 Experimental 2 Control Total

Females 30 22 23 75
Males 5 10 10 25
Total 35 32 33 100

A total of 35 students in the Experimental Group 1, 30 females and 5 males; a total of
32 students in the Experimental Group 2, 22 females and 10 males; and a total of 33
students in the control group, 23 females and 10 males, participated in the study.

2.2. Application topics of the study

Application topics of the study are given in Table 2, respectively.

Table 2: Application topics of the study

Weeks First Term Second Term

1 Mitotic Division Ergastic Materials/ Plastids/ Sectionalization

2 Meiosis Division Epidermis/ Feathers

3 Zygote Formation/ Development Stages Stoma/ Fungal Tissue

4 Epithelial Tissue Parenchymatic Tissues

5 Secretory Tissue Secretory Tissue

6 Connective Tissue Support Tissue

7 Fat Tissue Vascular Tissue

8 Blood Tissue Meristematic Tissue

9 Cartilage and Bone Tissue Meristematic Tissue

10 Muscle Tissue Stem-Leaf-Flower
2.8 Data analysis

Cronbach Alpha reliability coefficients of the learning styles dimensions of the study
were found to range between 0,70 and 0,78. The inventory consists of 12 items with 4
options asking individuals to rank the four learning styles that best describe their learning
styles. The sum of the scores given by respondents to each question as 1, 2, 3, 4 (1: most
important - 4: least important) varies between 12 and 48. The next step is obtaining the



Balaban Zor & Giines / International Journal of Curriculum and Instruction 14(3) (2022) 1737-1751 1743

combined scores. Combined scores vary between -36 and +36. With the combined scores,
scores are created for four basic learning styles as concrete experience (CE), reflective
observation (RO), Abstract Conceptualization (AC) and Active Experimentation (AE) in the
learning cycle of students. The point where the combined scores intersect on the x-y axis
in the score graph of the model KLSI III Coordinate System (Kolb, 1999).

Biology Attitude Scale used in the study is a 5 Likert type Scale and the items are
responded as “Strongly agree”, “Agree”, “Undecided”, “Disagree” and “Strongly disagree”.
The positive items in the Scale are scored as 5, 4, 3, 2, 1 starting from the expression
“Strongly agree”, while the negative items are scored as 1, 2, 3, 4, 5 (reverse coding). The
scores obtained from Biology Attitude Scale pre-test and post-test were calculated and
analyzed with SPSS 13 program.

The maximum possible score a pre-service teacher can get from the Biology Attitude
Scale used in the study is 180, while the minimum possible score is 36. In Biology Attitude
Scale normality analysis, Kruskal Wallis was used for the analysis of pre-test data which
were not normally distributed, while One Way Anova was used for the post-test data which
were normally distributed. Wilcoxon test was used in the analysis of the scores taken from
Biology Attitude Scale pre-test and post-tests of pre-service teachers.

3. Results
3.1. Statistics and data analysis

Table 3 shows the pre-test and post-test learning styles distributions of pre-service
teachers in the Experimental Group 1, Experimental Group 2 and Control Group according
to Kolb Learning Styles Inventory.

Table 3: Pre-test and post-test learning styles distributions of pre-service teachers

Groups Experimental 1 Experimental 2 Control

Total
Test Styles f % f % f % f %
Converging 17 486 9 28.1 13 39.4 39 39.0
Diverging 1 2.9 6 18.8 7 21.2 14 14.0
T{’;et Assimilating 15 42.9 13 40.6 11 33.3 39 39.0
Accommodation 2 5.7 4 12.5 2 6.1 8 8.0
Total 35 100.0 32 100.0 33 100.0 100 100.0
Converging 17 48.6 10 31.3 14 42.4 41 41.0
Diverging 2 5.7 7 21.9 9 27.3 18 18.0
E{)‘Zit Assimilating 15 42.9 13 40.6 9 27.3 37 37.0
Accommodation 1 2.9 2 6.3 1 3.0 4 4.0

Total 35 100.0 32 100.0 33 100 100 100.0
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In the pre-test, it was found that 48.6% of the pre-service teachers in the Experimental
Group 1 had converging learning style, while 42.9% had assimilating learning style and
the highest student frequency was found in these styles. Similarly, it was found that 28.1%
of the pre-service teachers in the Experimental Group 2 had converging learning style,
while 40.6% had assimilating learning style. In the control group, 39.4% of the pre-service
teachers had converging learning style, while 33.3% had assimilating learning style.

It was found that these rates did not change much in the post-test. It was found that
48.6% of the pre-service teachers in the Experimental Group 1 had converging learning
style, while 42.9% had assimilating learning style; 31.3% of the pre-service teachers in the
Experimental Group 2 had converging learning style, while 40.6% had assimilating
learning style; of the pre-service teachers in the control group, 42.4% converging learning
style, 27.3% had diverging learning style and 27.3% had assimilating learning style.

For biology attitude scale analysis of pre-service teachers, it was first of all examined
whether they were normally distributed. As the first step, the data were analyzed in terms
of form, Skewness and Kurtosis values were analyzed in the second step and Shapiro-Wilk
test was applied to data in the third and last step. Biology attitude scale pre-test and post-
test Shapiro-Wilk test values of the groups are shown in Table 4.

Table 4: Biology attitude scale Shapiro-Wilk test values of the groups

Groups Skewness Kurtosis Shapiro-Wilk
p
Pre-test Experimental 1 -1.663 3.870 .000*
Experimental 2 -1.865 3,659 .000*
Control -1.019 1.422 .037*
Post-test Experimental 1 .021 -1.252 .073
Experimental 2 .463 -.851 .065
Control .064 -.758 .363

" p<.05

While all of the post-test Shapiro-Wilk values of the groups are normally distributed (p>
.05), pre-test Shapiro-Wilk values of the groups are not normally distributed (p<.05). For
this reason, biology attitude scale pre-test data were analyzed with non-parametric tests,
while post-test data were analyzed with parametric tests.

The results of Kruskal Wallis Test, which was performed for Biology Attitude Scale pre-
test scores of the Experimental Group 1, Experimental Group 2 and Control Group pre-
service teachers are shown in Table 5.
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Table 5: Kruskal Wallis Biology Attitude Scale pre-test scores of pre-service teachers according to groups

Groups N Rank Average Sd X2 p
Experimental 1 35 48.20
Experimental 2 32 55.64 2 1.480 477
Control 33 47.95

"1p<.05

No statistically significant difference was found between Biology Attitude Scale pre-test
scores of the Experimental Group 1, Experimental Group 2 and Control Group pre-service
teachers [X2= (2) = 1.480, p> .05]. This result shows that it is appropriate to make
comparisons between groups whose biology attitudes were close to each other before the
application.

Wilcoxon Signed Ranks Test results, which were conducted separately for Biology
Attitude Scale pre-test and post-test scores of pre-service teachers, are shown in Table 6,
Table 7 and Table 8, respectively.

Table 6: Wilcoxon Signed Ranks Test results for Biology Attitude Scale pre-test and post-test scores of pre-

service teachers in Experimental Group 1

Post test —
Pro tost, N Rank Average Sll%l;;ﬂgf Z p
Negative ranks 4 10.25 41.00
Positive ranks 31 19.00 589.00 -4.489 .000*
Equal 0

' p<.05

Statistically significant difference was found between Biology Attitude Scale pre-test
and post-test scores of pre-service teachers in Experimental Group 1 [z = -4.489, p < .05].
The fact that positive rank means (19.00) of the pre-service teachers in the group were
higher than the negative rank means (10.25) shows that the significant difference is in
favor of the post-test.

Table 7: Wilcoxon Signed Ranks Test results for Biology Attitude Scale pre-test and post-test scores of pre-

service teachers in Experimental Group 2

Post test — Pre Test N Sira Ortalamasi Sira Toplami z p
Negative ranks 7 10.71 75.00
Positive ranks 24 17.54 421.00 -3.391 .001*
Equal 1

p<.05

Statistically significant difference was found between Biology Attitude Scale pre-test
and post-test scores of pre-service teachers in Experimental Group 2 [z = -3.391, p < .05].
The fact that positive rank means (17.54) of the pre-service teachers in the group were
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higher than the negative rank means (10.71) shows that the significant difference is in
favor of the post-test.

Table 8: Wilcoxon Signed Ranks Test results for Biology Attitude Scale pre-test and post-test scores of pre-

service teachers in Control Group

Post test — Pre test N  Rank Average Sum of Rank Z p
Negative ranks 8 11.88 95.00
Positive ranks 25 18.64 466.00 -3.316 .001*
Equal 0

T p<.05

Statistically significant difference was found between Biology Attitude Scale pre-test
and post-test scores of pre-service teachers in the Control Group [z = -3.316, p < .05]. The
fact that positive rank means (18.64) of the pre-service teachers in the group were higher
than the negative rank means (11.88) shows that the significant difference is in favor of
the post-test.

One Way Anova Test results for Biology Attitude Scale post-test scores of pre-service
teachers in Experimental Group 1, Experimental Group 2 and Control Group are shown in

Table 9: One Way Anova Test results for Biology Attitude Scale post-test scores of pre-service teachers

Source of Variance Sum of Squares Sd sg/f;rzs F p
Between groups 1449.753 2 724.876
Within group 16836.868 97 173.576 4.176 018"
Total 18286.621 99

p<.05

Statistically significant difference was found between Biology Attitude Scale post-test
scores of pre-service teachers in Experimental Group 1, Experimental Group 2 and Control
Group [F=4.176, p < .05].

Table 10 shows the results of Scheffe test, which was performed to find out between
which groups the difference was.

Table 10: Scheffe Test results for Biology Attitude Scale post-test scores of pre-service teachers

Groups Average Difference P
Experimental 1 Experimental 2 -.21880 1998
Experimental 2 Control 8.20959 047"
Control Experimental 1 -7.99079 .048*

*:p<.05

While no statistically significant difference was found between Experimental Group 1 and
Experimental Group 2 (p > .05), significant difference was found between Experimental Group 2 and

Control Group (p < .05) and Control Group and Experimental Group 1 (p <.05). The result that the mean
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difference between Experimental Group 2 and Control Group was positive shows that the significant
difference was in favour of Experimental Group 2, while the result that the mean difference between
Control Group and Experimental Group 1 was negative shows that the significant difference was in

favour of Experimental Group 1.

4. Discussion

When the pre-test scores of Biology Attitude Scale used in the study were examined, no
statistically significant difference was found (Table 5). According to the analysis results in
Table 6, 7 and 8, statistically significant difference was found between the pre-test and
post-test scores of each group and it was found that this difference is in favour of post-tests.
This result shows that there was a positive increase in Biology attitudes of pre-service
teachers in our study groups after General Biology Laboratory course was taught. When
the post-test Biology Attitude Scale scores of the groups are examined, statistically
significant difference can be seen between Experimental Group 1 and Control Group and
Experimental Group 2 and Control Group (Table 9 and Table 10). According to this result,
it can be said that the increase in biology attitudes of Experimental Group 1 and
Experimental Group 2 were higher than Control group after General Biology Laboratory
course was taught.

According to the results found in a study conducted by Orhan (2007), science attitudes
of students were found to increase in groups in which alternative measurement and
assessment methods were applied. Similarly, there are a large number of study results
which show that portfolio assessment, which is one of the alternative measurement and
assessment methods, increases attitudes of students towards lessons (Okan, 2005; Ince,
2007; Mihladiz, 2007). In a study in which portfolio was used with seventh graders, Okan
(2005) showed that the students began to think that science lesson was interesting,
enjoyable and fun. Similarly, Mihladiz (2007) found that when portfolio was used with
sixth graders, students developed positive attitudes towards the lesson and these positive
attitudes enabled students to learn in a more interesting and fun way. These positive
results are thought to be due to the fact that they could determine the subject according to
the field of intelligence and the positive feedback they received with teacher guidance,
which in turn caused the development of self-confidence. Bedir, Polat and Sakac1 (2009)
found that portfolio use increased students’ attitudes towards the lesson to some extent,
although not fully, and this increase was reflected positively on students’ motivation
towards the lesson.

Erdogan (2006), found that university students who were taught with portfolio liked
portfolio, they made efforts to produce more qualified products during the preparation
stages of their portfolios, they took more responsibility in the learning process and these
were reflected as positive attitudes on their lessons. It was also stated in this study that
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these positive attitudes of the students may have resulted from the fact that they
experienced the process of self-assessment and they made contributions.

Results of studies conducted show that portfolio is a popular and preferred method in
lessons, students start to have partial or totally positive attitudes towards the lesson. It is
possible for students who are directed to subjects of content they like freely to be more
interested in the lesson. Especially secondary education students may influence the
individuals they receive help from with their interest and curiosity while conducting their
research. Thus, it is expected that the positive processes experienced by students will
create continuity thanks to the feedback they receive from other people around them. In
addition to all these interactions, the main reason why older students develop positive
attitudes towards lessons through portfolio application is their wish to make more quality
products and it is thought that portfolio applications promote this situation.

5. Conclusions

In the study, it was found that the attitudes of pre-service teachers in Experimental
Group 1, where portfolio was used, and pre-service teachers in Experimental Group 2,
where both portfolio and lesson plan suitable for learning styles were used, towards biology
were more positive than the attitudes of pre-service teachers in control group, where
traditional method was continued. As predicted by Kolb’s experiential learning theory,
within the scope of the results obtained from the present study, it is recommended to use
portfolio for other courses in the field of science to ensure that pre-service teachers have
positive attitudes towards biology and for effective learning to take place.
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