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The purpose of this study is to investigate whether or not conceptions of learning 
diverge in different science domains by identifying high school students’ conceptions of 
learning in physics, chemistry and biology. The Conceptions of Learning Science (COLS) 
questionnaire was adapted for physics (Conceptions of Learning Physics, COLP), 
chemistry (Conceptions of Learning Chemistry, COLC) and biology (Conceptions of 
Learning Biology, COLB) firstly and they were separately administered to 361 high 
school students at the same time. The factor structures of each questionnaire were also 
analyzed by exploratory factor analysis. The differences between students’ conceptions 
of learning in each questionnaire factors of all three domains were analyzed with paired-
samples t-test. The results indicated differences in high school students’ conceptions of 
learning physics, chemistry and biology which were identified for all seven factors 
except application. In general sense, it was found that students preferred higher-level 
conceptions of learning biology more when compared with physics and chemistry 
domains. Possible implications about how students prefer to view learning from a 
higher-level perspective rather than a lower-level perspective, especially the ones with a 
high mean score in physics and chemistry (such as memorizing, preparing for exam and 
calculating and practicing) are discussed.  

Keywords: conceptions of learning, domain difference, culture, science domain, high 
school students   

INTRODUCTION 

Educational researchers have conducted many studies regarding to how learning 
takes place and tried to identify the factors having an active role in the learning 
process.These factors not only affect the learning process, but also affect the 
learning outcomes.It was found in the studies conducted together with students’ 
cognitive and motivational qualities (Sadi & Uyar, 2013; Demir, Öztürk & Dökme, 
2012; Reyes et.al, 2011; Henning & Shulruf, 2011), learning environments (Brooks, 
2010), qualities of the teacher (Rivkin et. al., 2005), attitudes towards a lesson or a 
topic (Stevens & Slavin, 1995), epistemological beliefs (Sadi & Dagyar, 2015; Chen & 
Pajares, 2010; Schommer-Aikin, 2004), approaches to learning (Chin & Brown, 
2000; Cano, 2005), strategies (Rowden Quince, 2013; Li & Chun, 2012) and 
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conceptions of learning (Chiou, Liang  & Tsai, 2012; Tsai, 2004; Sinatra 2001; Dart et 
al., 2000; Pillay et al., 2000; Schommer, 1998) are also shown to be effective in the 
learning process and outcomes. Among these factors, conception of learning is one 
of the issues that are frequently taken into consideration. In general sense, 
conceptions of learning could be defined as the ways of learning that students prefer 
more during their learning process. Moreover, conceptions of learning can also be 
defined as the student’s learning aims, activities, duties, strategies or opinions 
regarding the learning process (Vermunt & Vermetten, 2004). Buehl and Alexander 
(2001) and Tsai (2004) defined the conceptions of learning as students’ school 
knowledge and their learning beliefs which are considered as academic 
epistemological beliefs. The oldest study on this topic was conducted with the 
university students by Saljo (1979). Saljo categorized conceptions of learning under 
five different categories, increase of knowledge, memorizing, the acquisition of facts 
and procedures which could be retained and/or utilized in practice, the abstraction of 
meaning and an interpretative process aiming at an understanding of reality 
depending on the interviews which he conducted with 90 college students. In a later 
study, Marton, Dall’Alba and Beaty (1993) added a term changing as a person as the 
sixth category. Saljo (1979) and Marton et. al. (1993) defined the first three 
categories (increase of knowledge, memorizing, acquisitions of facts or procedures) 
as passive accumulation of knowledge which are obtained externally. On the other 
hand, the last categories; abstraction of meaning, an interpretative process aimed at 
the understanding of reality and changing as a person were defined as the active 
acquisition, interpretation and application of knowledge obtained internally. 
Therefore, researchers categorized these six categories hierarchically from the most 
basic and simple one to the most sophisticated ones (Marton, Dall'Alba, & Beaty, 
1993; Watkins & Regmi, 1992) or from the most superficial one to the most deep 
(Marton & Saljo, 1984). In later studies, similar categorizations were also defined 
(Yang & Tsai, 2010; Tsai, 2004). Furthermore, many studies revealed that 
conceptions of learning are related to cognitive strategies and approaches to 
learning (Kember, Biggs, & Leung, 2004; Burnett, Pillay, & Dart, 2003; Dart et al., 
2000; Norton & Crowley, 1995). Based on the results of the study conducted by Dart 
et. al. (2000), it was found that the students who preferred lower level conceptions 
of learning such as memorizing and recording used surface strategies more (e.g. rote 
learning), whereas the students who preferred understanding or learning as 
perceiving something in a different way as their conceptions of learning used deep 
strategies (e.g. applying knowledge to real life). As a result, identifying students’ 
conceptions of learning provides important insights into their learning (Tsai et. al., 
2011). 

A number of studies were conducted to identify general conceptions of learning 
(Duarte, 2007; Eklund-Myrskog, 1998; Saljo, 1979); however, the idea that 
conceptions of learning might be domain-specific has been discussed lately. 
Moreover, some studies focused how to identify high school students’ conceptions of 
learning science, physics, biology and chemistry (Sadi & Lee, 2015; Lin & Tsai, 2013; 
Chiou et al. 2012; Liang & Tsai, 2010; Lee et al., 2008; Tsai & Kuo, 2008). For 
instance, Tsai (2004) conducted interviews with 120 university students and 
qualitatively divided students’ conceptions of learning science into the following 
seven categories as memorizing, testing, calculating and practicing tutorial problems, 
the increase in knowledge, applying, understanding and seeing in a new way. 
Moreover, Tsai stated that these conceptions of learning tend to be developmental 
and hierarchical and the first three conceptions of learning are lower-level 
conceptions whereas the last four are the higher-level conceptions. However, Tsai 
(2004) also emphasized to the students’ conceptions of learning science, so their 
conceptions of learning physics or biology could not be revealed through the 
questions referring to “science”. According to abovementioned studies, conceptions 
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of learning depend on different learning experiences in different domains which 
may result in different conceptions of learning. In another words, the “conceptions 
of learning biology” that the students preferred might be different from their 
“conceptions of learning physics” or from the “conceptions of learning chemistry.” 
Chiou et. al. (2012) emphasized the need for research in more specific domains in 
order to examine students’ conceptions of learning more in a deeper sense. 
However, different from the studies on general conception of learning in science, a 
few numbers of studies focus on students’ conceptions of learning in different 
domains such as pure physics (Chiou et al. 2013; Hegarty-Hazel & Prosser, 1991), 
chemistry (Li et al. 2013; Garnett, Garnett & Hackling, 1995) and biology (Sadi & 
Dagyar, 2015; Chiou et al. 2012). There is no single study that focuses on and 
compares students’ conceptions of learning especially in these three domains; 
physics, chemistry and biology. Consequently, this study was conducted to identify 
the same group of students’ conceptions of learning physics, chemistry and biology 
and to put forth the similarities and differences in their conceptions of learning in 
different domains. In this way, it is expected that this study will contribute to the 
literature by filling an important gap.  

In addition to the domain-dependent aspect of conceptions of learning, another 
important point that is highlighted in the literature is that students’ conceptions of 
learning might be affected by cultural differences. For example, in his studies 
conducted with American and Chinese college students, Li (2001, 2003) showed that 
there are differences between the conceptions of learning of students from two 
different cultures and that conceptions of learning such as “the depth of knowledge, 
moral standards and the contribution of knowing to society” stand out in Chinese 
students’ conceptions of learning. Similarly, Marton, Wen and Nagke (1996) 
compared Chinese and Uruguayan students’ conceptions of learning and claimed 
that although the students from these two different cultures had similar conceptions 
of learning, Chinese students focused more on the learning process (i.e. continuity of 
learning) whereas their Uruguayan counterparts focused on the result (i.e. focusing 
on keeping the information permanently). When the studies conducted in Turkey 
are considered, there are few studies on conceptions of learning and most of them  
aimed to identify mostly pre-service teachers’ and high school students’ conceptions 
of learning science (Sadi & Lee, 2015; Bahcıvan & Kapucu, 2014; Dikmenli & Cardak, 
2010). However, more studies that aim to identify the conceptions of learning which 
might be shaped depending on socio-cultural environments of the students from 
different regions, cities or schools are needed (Purdie, Hattie & Douglas 1996). No 
study compared Turkish students’ conceptions of learning physics, chemistry and 
biology at the same time. Moreover, in the explanation of the achievement or failure 
of the countries in the international examinations such as PISA, in which Turkey also 
participates, students’ level of intelligence (Herrnstein & Murray, 1994), their efforts 
and abilities (Tweed & Lehman 2002; Dweck 1999; Stevenson & Lee 1990), the 
expectations and participation of their parents (Stevenson & Stigler 1992), the 
research on students’ beliefs and conceptions of learning may also play an important 
role. Therefore, it is necessary to identify Turkish students’ conceptions of learning 
in different domains through different studies and, if necessary, to make some 
suggestions regarding the development of conceptions of learning.  

Under the light of studies mentioned above, this study aimed to identify Turkish 
high school students’ conceptions of learning physics, chemistry and biology and to 
reveal how these conceptions of learning take shape in different domains. By this 
way, it would be possible to analyze in which domains students had lower-level 
conceptions of learning and provide some suggestions for helping students to prefer 
more sophisticated conceptions of learning, from to higher-level conceptions of 
learning.  
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Research questions 

Most of the studies analyzed students’ conceptions of learning science. However, 
to suit the purposes of this study, the “Conceptions of Learning Science” 
questionnaire was used. This questionnaire, which was developed by Lee et al. 
(2008) has been adapted to different domains (Chiou et al. 2013; Li, Liang & Tsai, 
2013) and adapted by Sadi and Uyar (2014) to Turkish for physics, chemistry and 
biology in this study. Therefore, it was necessary to prepare “Conceptions of 
Learning Physics” (COLP), “Conceptions of Learning Chemistry” (COLC) and 
“Conceptions of Learning Biology” (COLB) questionnaire and to test them for their 
reliability and validity. Afterwards, students’ conceptions of learning physics, 
chemistry and biology were identified by implementing these questionnaires.  

Firstly, the factor structure of the COLP, COLC and COLB questionnaires were 
analyzed using exploratory factor analysis, and then, answers to the following 
questions were searched:  

1. What tendencies do the high school students’ conceptions of learning 
physics, chemistry and biology exhibit? 

2. Are there any significant differences between the high school students’ 
conceptions of learning physics, chemistry and biology? 

METHODOLOGY 

This study is a quantitative one which was conducted by using a survey model. 
With the help of this relational survey model, it aimed to identify students’ 
conceptions of learning in different domains and factors without forming cause-
effect relationships (Karasar, 1999).  

Sample 

The sample of this research consisted of 361 high school students, 174 of whom 
were male and 187 of them were female. All the students who participated in the 
study were taking physics, chemistry and biology courses simultaneously. One 
hundred and fifty-three students were 9th graders (42.4%), 109 students were 10th 
graders (30.2%), and 99 students were 11th graders (27.4%). The average age of the 
students was 15.8 and their ages ranged from 14 to 18.  

In Turkey, students who complete the first eight years of education, have to 
continue to high school. On the other hand, some of the students prefer to go 
Anatolian high schools; science high schools, vocational high schools and some to 
religious high schools (İmam Hatip high school). In the current study, the target 
population consisted of all the 9th, 10th and 11th grade Anatolian high school students 
in an urban area of the Turkey. Frequently, it was extremely difficult to select a 
random sample because of too large population and impossible to include every 
individual; convenience sampling was used to choose a study sample from the target 
population.  

Instrument 

The “Conceptions of Learning Science” (COLS) questionnaire (Lee, Johanson & 
Tsai, 2008) was used to identify Turkish high school students’ conceptions of 
learning. Since, in this study, students’ conceptions of learning physics, chemistry 
and biology were identified, “Conceptions of Learning Science” questionnaire was 
adapted to physics, chemistry and biology and high school students who 
participated in the study filled out “Conceptions of Learning Physics” (COLP), 
“Conceptions of Learning Chemistry” (COLC) and “Conceptions of Learning Biology” 
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(COLB) questionnaires. In the original questionnaire, there were 35 items 
measuring 7 factors. In the items under these 7 factors: 1st factor memorizing (5 
items), 2nd factor preparing for exams (6 items), 3rd factor calculating and practicing 
(5 items), 4th factor increasing one’s knowledge (5 items), 5th factor application (5 
items), 6th factor understanding (4 items) and 7th factor seeing in a new way (5 items) 

In the present study, the adapted Turkish version of “Conceptions of Learning 
Science” (COLS) questionnaire (Sadi & Uyar, 2014) was also revised for physics, 
chemistry and biology domain and tested for their reliability and validity. Every item 
has been modified for three domains and the students filled out all questionnaires 
separately. The contents of the questionnaire which was adapted for all three 
domains in order to identify students’ conceptions of learning physics, chemistry 
and biology was examined by two experts in science education and information 
about its face validity was obtained. Following the procedure above, the 
questionnaires were slightly modified. The seven factors in the COLP, COLC and 
COLB are described below: 

1. Memorizing: learning is keeping the physics/chemistry/biology knowledge 
in mind and remembering it when necessary. 

2. Preparing for exams: learning physics/chemistry/biology is to prepare for 
the exam and getting high grades in physics/chemistry/biology exams. 

3. Calculating and practicing: learning physics/chemistry/biology is usually 
solving scientific problems making quantitative calculations, practicing 
tutorials and manipulation of formulate and numbers. 

4. Increasing one’s knowledge: learning is viewed as increasing 
physics/chemistry/biology knowledge. 

5. Application: learning physics/chemistry/biology means solving or 
explaining unknown questions and phenomena. 

6. Understanding: learning physics/chemistry/biology is conceptualized as 
achieving true understanding and forming links between concepts. 

7. Seeing in a new knowledge: learning physics/chemistry/biology is finding 
new ways of thinking and gaining new perspective.  

These factors have a certain hierarchy and they are presented according to this 
hierarchy. The first three were categorized as “lower-level conceptions of learning” 
and the last four factors were categorized as “higher-level conceptions of learning” 
(Li, Liang & Tsai, 2013). In order to measure these factors in the questionnaire, a 5-
point likert scale was developed and the answers ranged from “strongly disagree” to 
“strongly agree.”  At the same time, “exploratory factor analysis” was conducted for 
its construct validity.  

Data collection and analysis 

The questionnaires were distributed to the Anatolian high school students with 
the permission of the Ministry of Education in Turkey. Every student filled out the 
COLP, COLC and COLB questionnaires, which were prepared for physics, chemistry 
and biology domains, at the same time but individually without giving personal 
information about themselves (anonymous). These questionnaires were completed 
during a class hour, which was approximately 40 minutes. Teachers and students 
made all required disclosures before the administration of the survey.  

For the analysis of the research results, SPSS 15.0 statistical package software 
was used. Firstly, the answers of the all students who participated in the study to 
COLP, COLC and COLB questionnaires were analyzed through exploratory factor 
analysis. Then, descriptive statistics were conducted in order to identify the general 
tendencies of the students’ conceptions of learning physics, chemistry and biology, 
and overall values were calculated for each factor of COLP, COLC and COLB. Since 
the groups of the sample data are not independent of one another, paired-samples t-
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test was conducted to identify the differences in terms of students’ conceptions of 
learning physics, chemistry and biology domains.  

RESULTS 

In order to test whether COLP, COLC and COLB questionnaires were suitable for 
the analysis, Kaiser-Meyer-Olkin (KMO) and Bartlett sphericity values were 
examined before the factor analysis. KMO coefficient is expected to be higher than 
0.5 and in this way; some proof is gathered so as to whether the data obtained 
through the questionnaire can be modeled using factor analytical model (Field, 
2000). The values for COLP, COLC and COLB were 0.873, 0.905 and 0.872, 
respectively and it was seen that with the values close to 1, the data were suitable 
for the factor analytical structure. In addition, with Bartlett sphericity test, which is 
ki-square statistics, the meaningfulness of the correlational matrix for the variables 
were tested (Büyüköztürk, 2011). According to the results of Bartlett sphericity test, 
ki-square (χ²) was found to be 5815.03 (p < 0.01) for COLP, 6825.10 (p < 0.01) for 
COLC and 4797.59 for COLB, and the null hypothesis was rejected. In other words, it 
was seen that the data had a normal distribution with multiple variables, and thus, 
suitable for the factor analysis (Cokluk, Sekercioglu & Büyüköztürk, 2010).  

Factor analysis for COLP, COLC and COLB  

According to the results of exploratory factor analysis conducted to test construct 
validity of COLP, COLC and COLB, which are the adapted versions of COLS to identify 
students’ conceptions of learning physics, chemistry and biology, 6th and 17th items 
from COLP, 6th, 16th and 30th items from COLC and 20th and 21st items from COLB 
were removed, since these items loaded on more than one factor or their factor 
loadings were under 0.40. The results of the analysis for the remaining items are 
given in Table 1.   

Table 1. COLP, COLC and COLB questionnaires factor analysis results 

Factors 
 

 
COLP COLC COLB 

Memorizing 
 

 
  

item1 
 

0,804 0,793 0.674  

item2 
 

0,843 0,830 0.851 

item3 
 

0,788 0,815 0.778 

item4 
 

0,603 0,681 0.682 

item5 
 

0,784 0,764 0.739  

PE 
 

 
  

item6 
 

 
 

0.525 

item7 
 

0,759 0,808 0.782  

item8 
 

0,807 0,845 0.813  

item9 
 

0,657 0,559 0.587 

item10 
 

0,724 0.650 0.613  

item 11 
 

0,686 0.673 0.674 

CP 
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As seen in Table 1, the items in all three questionnaires gathered under 7 factors 
whose Eigen values are over than 1, as it is in the original form of the questionnaire 
and the total variance explained by these factors was 60.1 %, 63.1 % and 59.5 % for 
COLP, COLC and COLB, respectively. In addition, with the help of Cronbach Alpha 
coefficient, the internal validity of the questionnaires was tested (Table 2). The 
Cronbach Alpha reliability coefficients of COLP, COLC and COLB were found to be 
0.89, 0.92 and 0.87, respectively and for each factor, they vary from 0.63 to 0.89 
(Table 2). In educational research, a reliability coefficient which is over 0.60 is 
considered to be acceptable and reliable (Ozdamar, 1999).  

 

item12 
 

0.600 0.703 0.671 

item13 
 

0.542 0.668 0.579  

item14 
 

0.684 0.54 0.699  

item15 
 

0.593 0.431 0.691  

item16 
 

0.567 
 

0.605 

IK 
 

 
  

item17 
 

 0.689 0.652  

item18 
 

0.571 0.704 0.758 

item19 
 

0.758 0.511 0.646 

item20 
 

0.755 0.618 
 

item21 
 

0.662 0.661 
 

Application 
 

 
  

item22 
 

0.672 0.654 0.582  

item23 
 

0.653 0.694 0.489 

item24 
 

0.580 0.585 0.615 

item25 
 

0.707 0.537 0.676 

item26 
 

0.729 0.495 0.698 

Understanding 
 

 
  

item27 
 

0.625 0.665 0.420 

tem28 
 

0.479 0.658 0.440 

item29 
 

0.475 0.71 0.580 

item30 
 

0.735 
 

0.669  

SNW 
 

 
  

item31 
 

0.789 0.779 0.718  

item32 
 

0.777 0.815 0.771 

item33 
 

0.739 0.731 0.730 

item34 
 

0.703 0.675 0.731 

item35 
 

0.449 0.497 0.544 
Notes: PE: preparing for exam, CP: calculating and practicing, IK: increasing one’s knowledge, SNW: seeing 

in a new way 
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Domain differences in conceptions of learning  

In order to identify the general tendencies in high school students’ conceptions of 
learning physics, chemistry and biology, mean values were calculated for each factor 
of COLP, COLC and COLB and summarized in Table 2.  

As seen in Table 2, students’ mean scores in memorizing (M=3.62 for COLP and 
M=3.51 for COLC), preparing for exams (M=3.45 for COLP  and M=3.44 for COLC) and 
calculating and practicing (M=3.91 for COLP  and M=3.61 for COLC) in reference to 
physics and chemistry are higher than those in memorizing (M=2.93), preparing for 
exams (M=3.25) and calculating and practicing (M=3.27) in reference to biology. 
However, students’ mean scores in increasing one’s knowledge (M=3.91), 
understanding (M= 3.93) and seeing in a new way (M=3.82) COLB are higher than 
those in increasing one’s knowledge (M=3.54 for COLP and M=3.61 for COLC), 
understanding (M=3.72 for COLP  and M=3.70 for COLC) and seeing in a new way 
(M=3.52 for COLP  and M=3.59 for COLC) conceptions of learning for both physics 
and chemistry. Students’ mean scores in application conception of learning are close 
to each other in all these three domains.  

In addition, paired-sample t-test was conducted in order to determine the 
statistical differences in conceptions of learning physics, chemistry and biology in 
terms of mean scores for each factor (Table 3).   

Table 2. Mean, overall and Cronbach Alpha values for COLP, COLC and COLB 

    Factors    

 
Memorizing PE CP IK Application Understanding SNW 

COLP 3.62 3.45 3.91 3.54 3.58 3.72 3.52 

Cronbach’s alpha 0.85 0.63 0.80 0.79 0.74 0.77 0.85 

overall alpha 0.89 
      

        COLC 3.51 3.44 3.61 3.61 3.57 3.70 3.59 

Cronbach’s alpha 0.89 0.70 0.79 0.79 0.81 0.82 0.86 

overall alpha 0.92 
      

        COLB 2.93 3.25 3.27 3.91 3.57 3.93 3.82 

Cronbach’s alpha 0.82 0.64 0.73 0.69 0.74 0.80 0.81 

overall alpha 0.87 
      Notes: PE: preparing for exams, CP: calculating and practicing, IK: increasing one’s knowledge, SNW: 

seeing in a new way 

 

Table 3. Paired samples t-test results of COLP, COLC and COLB 

 
Memorizing PE CP IK Application Understanding SNW 

 
t-test sig 

 
t-test sig t-test sig t-test sig t-test sig t-test sig t-test sig 

Physics 2.06 .040 
 

.23 .818 24.31 .000 17.20 .000 .39 .692 22.09 .000 1.13 .250 

Chemistry 
               

Physics 10.63 .000 
 

8.73 .000 11.14 .000 11.24 .000 .39 .693 4.16 .000 5.47 .000 

Biology 
               

Chemistry 8.61 .000 
 

9.23 .000 7.52 .000 28.84 .000 .01 .992 23.21 .000 4.44 .000 

Biology 
               Notes: PE: preparing for exams, CP: calculating and practicing, IK: increasing one’s knowledge, SNW: seeing in a new way 

 



 Learning in different domains  

© 2015 iSER, International J. Sci. Env. Ed., 10(6), 813-827 821 
 
 

As seen in Table 3, except for application factor, in all six dimensions there are 
significant differences in students’ conceptions of learning physics, chemistry and 
biology. In paired comparisons, there is evidence to suggest that high school 
students preferred memorizing, preparing for exams and calculating and practicing 
conceptions of learning in reference to physics (t = 10.63, t = 8.73, t = 11.14, p < 0.05 
) and chemistry (t = 8.61, t = 9.23, t = 7.52, p < 0.05) domains more than they did in 
biology. In addition, students’ mean scores for memorizing and calculating and 
practicing conception of learning in physics domain (t =2.06, t = 24.31, p < 0.05) is 
significantly different and higher than those of memorizing and calculating and 
practicing conception of learning in chemistry domain. However, the preparing for 
exams factor did not show any statistical difference between the physics and 
chemistry domains (t =.23, p > 0.05). Furthermore, Table 3 suggests that students’ 
mean scores in increasing one’s knowledge, understanding and seeing in a new way 
are significantly different in at least one of the domains (p < .05). Students’ mean 
scores of COLB in increasing one’s knowledge , understanding and seeing in a new way 
are significantly different and higher than their mean scores of increasing one’s 
knowledge,” understanding and seeing in a new way of COLP (t =11.24, t = 4.16, t = 
5.47, p < 0.05) and COLC (t =28.84, t = 23.21, t = 4.44, p < 0.05). Similarly, the mean 
score of COLC in increasing one’s knowledge and understanding is significantly 
different from the mean score of COLP in increasing one’s knowledge (t = 17.20, p < 
0.05)  and understanding (t = 22.09, p < 0.05). On the other hand, the mean 
difference between physics and chemistry domain was not significant with respect 
to seeing in a new way of conceptions of learning (t = 1.13, p > 0.05). In other words, 
high school students preferred to increase their knowledge, understand and form a 
new perspective in biology more than they did in physics and chemistry, whereas 
they preferred increasing one’s knowledge more in chemistry than they did in 
physics and understanding more in physics than they did in chemistry.  

DISCUSSION AND CONCLUSIONS 

The main purpose of this study was to investigate whether differences exist 
between students’ conceptions of learning physics, chemistry and biology. 
Therefore, initially, the COLS questionnaire was modified to physics, chemistry and 
biology domains and exploratory factor analysis was conducted for each 
questionnaire. It is thought that researchers will be able to use these questionnaires 
to identify students’ conceptions of learning physics, chemistry and biology in the 
future studies.  

According to the findings of this research study, there are some differences in 
high school students’ conceptions of learning depending on the domain. First, high 
school students prefer to learn physics and chemistry by memorizing rather than 
biology (Table 2 and Table 3). Moreover, they prefer preparing for exams and 
calculating and practicing conceptions of learning for physics and chemistry more. 
Some similar or different results have been provided by researchers from different 
countries and different cultures. As a result, although these findings differ from the 
results of some of the studies in the literature (Chiou, Lee & Tsai, 2013), they are still 
in parallel with some of them (Li, Liang & Tsai, 2013; Asikainen, Virtanen, Parpala & 
Lindblom-Ylanne, 2013). For example, in their quantitative study, Li, Liang and Tsai 
(2013) emphasized that chemistry-major college students preferred memorizing 
and preparing for exams conceptions of learning when learning chemistry. Likewise, 
in this study, it was observed that students’ mean scores in memorizing and 
preparing for exams for learning chemistry were not low. Similar results were 
obtained for the same group of students’ conceptions of learning physics and it was 
observed that these students had a tendency towards memorizing and preparing for 
exams conceptions of learning when learning physics.  In the literature, for example, 
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Chiou, Lee and Tsai (2013) in their study with 279 Taiwanese high school students 
found that the students preferred preparing for exams and calculating and practicing 
more than memorizing in learning physics. In the present study, the fact that when 
learning physics and chemistry, Turkish students had high mean scores in 
memorizing, preparing for exams and calculating and practicing conceptions of 
learning might be closely related to their learning environment. When physics and 
chemistry curricula in high schools are considered, it is seen that there are a lot of 
formulas (e.g. formulas on force and movement in physics), symbols of elements and 
compounds (e.g. periodical table in chemistry), equations and structures. Although 
science education environment in Turkey has been enriched in order to allow 
student interaction and relation with concrete materials because a context-based 
learning approach is adopted, students may still prefer lower-level conceptions of 
learning when learning physics and chemistry. Although the same students have not 
yet given up memorizing or preparing for exams and calculating and practicing 
conceptions of learning when they learn biology, they prefer them less when 
compared with physics and chemistry. This finding might be resulting from the fact 
that students may establish more links between the topics they have learned in the 
biology lessons and the situations they come across in daily life, that they have more 
opportunities to be in a learning environment suitable for learning by doing and 
living, or the fact that biology curriculum especially for 9th and 10th grade includes 
basic topics that meet students’ expectations and needs. Similarly, Lin, Liang and 
Tsai (2015) showed that students prefer memorizing conception of learning biology 
and they have not yet given up this conception of learning, but they possessed 
mixed-conceptions of memorizing and understanding. In order to interpret the 
findings of the study in a deeper sense, it is necessary for future studies to use 
qualitative methods as well as quantitative methods (such as making interviews 
with students).  

Another finding of the study is that there are significant differences in increasing 
one’s knowledge, understanding and seeing in new way conceptions of learning for 
physics, chemistry and biology domains. Students preferred the higher-level 
conceptions of learning mentioned above in biology domain more than they did in 
physics and chemistry domains. In a general sense, the high school students 
participated in the study had a tendency to prefer higher-level conceptions of 
learning more than lower-level conceptions of learning when they learn biology. 
Chiou, Liang and Tsai (2012) stated that undergraduate biology major students’ 
mean scores in higher-level conceptions of learning biology (increasing one’s 
knowledge, application, understanding and seeing in a new way) are higher than their 
mean scores in lower-level conceptions of learning biology (memorizing, testing, and 
calculating and practicing) and that the students who preferred higher-level 
conceptions of learning used deep strategies. Similarly, Turkish high school students 
preferred to form links between old knowledge and newly-acquired knowledge to 
get more information about topics and events regarding the nature, to see the 
nature and living creatures from a new perspective with the help of the information 
they have obtained and to learn ways of explaining the events in their lives in a more 
logical way from the perspective of biology. The reason for this finding might be the 
fact that teaching strategies which allow students to use different methods and tools 
throughout the year, to express themselves freely and to work in cooperation with 
other students as well as individually are adopted in biology curriculum. However, 
the same students’ mean scores of COLP and COLC in higher-level conceptions of 
learning were not as high as their COLB scores. Moreover, although the difference is 
not big, students’ COLC mean scores in increasing one’s knowledge are still higher 
than their COLP mean scores in increasing one’s knowledge. While interpreting this 
kind of findings, many factors should be considered together. For example, this 
study provides an evidence that students had a negative attitude towards physics 
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and the main reason for this negative attitude was the fact that they could not 
express physics in mathematical terms and thus they had difficulty in learning 
physics, even in entering physics class (Nalçacı, Akarsu & Kariper, 2011). If students 
do not pay attention to physics, it might not be possible for them to comprehend 
physics (Tekbıyık & Akdeniz, 2010). In this case, the students might adopt a 
conception of learning that will help them to be successful in physics exams only and 
this might explain their preference for lower-level COLP rather than higher-level 
COLP. From the same perspective, why high school students’ mean scores of higher-
level COLC were lower than their higher-level COLB scores can be explained. 
Chemistry as a branch of science examines the structure of the matters, their 
properties and the interaction between them. The use of chemistry knowledge in 
various areas today varies from understanding the structure of the living things to 
overcoming environmental problems (Hancer, Uludag & Yılmaz, 2007). However, if 
students focus only on chemical formulas, equations and symbols without realizing 
this quality of chemistry, they might prefer lower-level COLC when they come across 
questions in both school exams and national examinations which require knowledge 
based on memorization. Therefore, using the teaching-learning approaches 
mentioned in both physics and chemistry curricula effectively in the class, and 
integrating especially physics and chemistry topics into daily life through concrete 
materials and examples might cause a change in students’ preferences from lower-
level conceptions of learning to higher-level conceptions of learning.  

Based on the findings of the study, some suggestions regarding how to lead 
students to prefer higher-level conceptions of learning rather than lower-level 
conceptions of learning, especially the ones with a high mean score in physics and 
chemistry (such as memorizing, preparing for exam and calculating and practicing) 
can be made. As the curricula for all these three domains have predicted, preparing a 
learning environment which allows active participation, using the teaching methods 
and techniques aiming at the development of science process skills, establishing a 
link between real life and topics covered in class by materializing them and going on 
education not only in classroom environment but also in laboratories and spaces 
outside the school might be effective in causing students to choose higher-level 
conceptions of learning. Besides, in order to improve the scientific importance of 
this study, more attempts should be made to foster students’ conceptions of 
learning. For example, since students’ conceptions of learning provides important 
insights into their learning (Lee et al., 2008), it is necessary to motivate students 
who prefer higher level conceptions of learning more to develop their physics and 
chemistry learning. Moreover, the results of the studies stated that students who 
students holding a higher-level conception of learning (such as emphasizing the 
understanding or seeing a new way) tended to use deep approaches to learning; 
however, students who report a lower-level conception of learning (such as 
emphasizing the memorizing or preparing for exams) tended to use surface 
approaches to learning (Lee et al., 2008; Dart et al., 2000). Therefore, the findings of 
the present study may shape insights for educators and teachers regarding how to 
help students engage in deep approaches and meaningful learning about physics and 
chemistry. Also, in relation with the findings of this study, physics and chemistry 
teachers should promote their students to be aware of conceptions of learning 
focusing to the improvement of their knowledge and experiences which are easily 
recallable and usable in their daily life, instead of conceptions of learning focusing 
on memorizing or preparing for exams. To emphasize this, teachers would prefer to 
do some hands-on activities with easily obtainable materials. In that respect; even 
though in Turkey, physics, chemistry and biology science curricula seems to 
promote students’ thinking abilities and make them become active learner and 
scientifically literate, there is a big responsibility of the teachers who are the major 
applicators of these programs. That is why, they have to be well prepared and 
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organized before the lectures. Science teachers should accept and use student-
focused teaching approaches. To do so, pre-service teachers during their education 
and in-service teachers during their in-service training program should be informed 
and educated about constructivist view in their class to promote students active 
learning and assist students to construct meaningful concepts, which ensures the 
idea that is far away from the lower-level conceptions of learning. Moreover, the 
results of the study are vital for researchers, teachers and administrators to be 
informed about what the role of different domains on students’ learning and to 
actively encourage their students to prefer higher level conceptions of learning. 

In this study, quantitative methods were applied and students’ conceptions of 
learning at three different domains were determined. On the other hand, to interpret 
the findings in detail, it is advised to use some other qualitative methods in the 
future studies as well. Moreover, in the current study, Turkish high school students’ 
conceptions of learning physics, chemistry and biology were specified.  Future 
studies might consider other knowledge domains as mathematics or engineering. 
Since this study was done in public Anatolian high schools being located at a 
provincial city of Turkey, it should be extended with different types of schools in the 
same city and different types of schools in various cities to generalize the findings to 
the larger masses. Furthermore, further research is necessary that investigates the 
relationships between students’ conceptions of learning, epistemological beliefs, 
approaches to learning and self-efficacy to shed more light on ideal physics, 
chemistry and biology learning in Turkey. 

REFERENCES 

Asikainen, H., Virtanen, V., Parpala, A. & Lindblom-Ylänne, S. (2013). Understanding  
bioscience students' conceptions of learning in the 21th century. International Journal 
of Educational Research, 62, 36-427.   

Bahcivan, E. & Kapucu, S. (2014). Turkish pre-service elementary science teachers’ 
conceptions of learning science and science teaching efficacy belief: Is there a 
relationship? International Journal of Environmental & Science Education, 9(4), 429 4 

Brooks, D. C. (2010). Space matters: The impact of formal learning environments on student 
learning. British Journal of Educational Technology, 42 (5), 719-726.  

Buehl, M.M., & Alexander, P.A. (2001). Beliefs about academic knowledge. Educational 
Psychology Review, 13, 325-351.  

Burnett, P. C., Pillay, H., & Dart, B. C. (2003). The influences of conceptions of learning and 
learner self-concept on high school students’ approaches to learning. School Psychology 
International, 24, 54–66.  

Büyüköztürk, S. (2011). Sosyal bilimler için veri analizi el kitabı: İstatistik, araştırma deseni, 
SPSS uygulamaları ve yorum. [Manual data analysis for the social sciences: statistics, 
research design, SPSS application and interpretation]. Ankara, Pegem. 

Cano, F. (2005). Epistemological beliefs and approaches to learning: Their change through 
secondary school and their influence on academic performance. British Journal of 
Educational Psychology, 75(2), 203. doi: 10.1348/000709904X22683.  

Chen, J. A.& Pajares, F. (2010). Implicit theories of ability of grade 6 science students: 
Relation to epistemological beliefs and academic motivation and achievement in 
science. Contemporary Educational Psychology, 35(1), 75-87.  

Chin, C., & Brown, D.E. (2000). Learning in science: A comparison of deep and surface 
Approaches. Journal of Research in Science Teaching, 37, 109–138.  

Chiou, G-L., Lee, M-H. & Tsai, C-C. (2013). High school students’ approaches to learning 
physics with relationship to epistemic views on physics and conceptions of learning 
physics, Research in Science & Technological Education, 31(1), 1-15, doi: 
10.1080/02635143.2013.794134.   

Chiou, G-L., Liang, J-C. & Tsai, C-C., (2012). Undergraduate students’ conceptions of and 
approaches to learning biology: A study of their structural models and gender 



 Learning in different domains  

© 2015 iSER, International J. Sci. Env. Ed., 10(6), 813-827 825 
 
 

differences. International Journal of Science Education, 34(2), 167–195. doi: 
10.1080/09500693.2011.558131.  

Cokluk, Ö., Sekercioğlu, G., & Büyüköztürk, S. (2010). Sosyal bilimler için çok değişkenli 
istatistik. tek ve çok değişkenli dağılımlar için sayıltıların analizi, lojistik regresyon 
analizi, diskriminant regresyon analizi, küme analizi, açımlayıcı faktör analizi, 
doğrulayıcı faktör analizi, yol analizi.[Multivariate statistics for the social sciences. 
Univariate and multivariate analysis of assumptions for distributions, logistic 
regression analysis, discriminant regression analysis, cluster analysis, exploratory 
factor analysis, confirmatory factor analysis, path analysis].  Ankara, Pegem.  

Dart, B. C., Burneet,P.C., Purdie, N.,  Boulton-Lewis,G., J. Campbell,J., & Smith,D. (2000). 
Students’ conceptions of learning, the classroom environment and approaches to 
learning. Journal of Educational Research, 93, 262–270.   

Demir, R. ,Öztürk, N., & Dökme, İ. (2012). Investigation of 7th grade primary school students’ 
motivation towards science and technology course in terms of some variables. Mehmet 
Akif Ersoy University Journal of Education Faculty, 23, 1 - 2  

Dikmenli, M., & Cardak, O. (2010). A study on biology student teachers’ conceptions of 
learning. Procedia Social and Behavioral Sciences, 2, 933–937. doi: 
10.1080/09500690701191425.  

Duarte, A.M. (2007). Conceptions of learning and approaches to learning in Portuguese 
students. Higher Education, 54, 781-794.  

Dweck, C.S. (1999). Self-theories: Their role in motivation, personality, and development. 
Philadelphia: Psychology Press.  

Eklund-Myrskog, G. (1998). Students’ conceptions of learning in different educational 
contexts. Higher Education, 35 (3): 299–316. doi:10.1023/A:1003145613005.  

Field, A. (2000). Discovering statistics using SPSS for windows: Advanced techniques for the 
beginner. London: Sage.  

Garnett, P., Garnett, P. & Hackling, M. (1995). Students’ alternative conceptions in chemistry: 
A review of research and implications for teaching and learning. Studies in Science 
Education, 25, 69-95.  

Hançer, A.H., Uludağ, N., &Yılmaz, A. (2007). The evaluation of the attitudes of science 
teacher candidates towards chemistry lesson. Hacettepe University Education Faculty 
Journal, 32, 100-109.  

Hegarty-Hazel, E., & Prosser, M. (1991). Relationship between students‟ conceptual 
knowledge and study strategies. Part 1: Student learning in physics. International 
Journal of Science Education, 13, 303-312.  

Henning, M. A., & Shulruf, B. (2011). Academic achievement: Changes in motivational beliefs 
and self-regulated learning strategies over time. Psychologia, 54 (3), 135-144. 

Herrnstein, R. J., & Murray, C. (1994). The bell curve: Intelligence and class structure in 
American life. New York: Free Press.  

Karasar, N. (1999). Bilimsel Araştırma Yöntemi Kavramlar,Teknikler,İlkeler [Research 
Methods Concepts, Techniques, Principles] Ankara, Nobel.  

Kember, D., Biggs, J., & Leung, D. Y. P. (2004). Examining the multidimensionality of 
approaches to learning through the development of a revised version of the Learning 
Process Questionnaire. British Journal of Educational Psychology, 74, 261-280.  

Lee, M-H., Johanson, R. E., & Tsai, C-C. (2008). Exploring Taiwanese high school students’ 
conceptions of and approaches to learning science through a structural equation 
modeling analysis. Science Education, 92(2), 191–220. doi: 10.1002/sce.20245.  

Li, J. (2001). Chinese conceptualization of learning. Ethos, 29, 111–137. doi:10.1525/ 
eth.2001.29.2.111.  

Li, J. (2003). U.S. and Chinese cultural beliefs about learning. Journal of Educational 
Psychology, 95, 258–267. doi:10.1037/0022-0663.95.2.258.  

Li, J., & Chun, C.K. (2012). Effects of learning strategies on student reading literacy 
performance. The Reading Matrix, 12(1), 30-38.  

Li, W. T., Liang, J. C., & Tsai, C. C.  (2013). Relational analysis of college chemistry- major 
students’ conceptions of and approaches to learning chemistry. Chemistry Education 
Research and Practice, 14, 555–565. doi:10.1039/c3rp00034f.   

Liang, J-C. & Tsai, C-C. (2010). Relational analysis of college science‐major students’ 
epistemological beliefs toward science and conceptions of learning science. 
International Journal of Science Education, 32(17), 2273-2289.  



Ö. Sadi  

826 © 2015 iSER, International J. Sci. Env. Ed., 10(6), 813-827 

  
 

Lin, T.C., Liang, J.C., & Tsai. C-C. (2015). Conceptions of memorizing and understanding in 
learning, and self-efficacy held by university biology majors. International Journal of 
Science Education, 37(3), 446-468, doi: 10.1080/09500693.2014.992057  

Lin, T-J. & Tsai, C-C. (2013). An investigation of Taiwanese high school students’ science 
learning self-efficacy in relation to their conceptions of learning science. Research in  
Science & Technological Education, 31(3), 308-323, 
doi:10.1080/02635143.2013.841673. 

Marton, F., & Säljö, R. (1984) The experience of learning, in Marton, F., Hounsell, D. & 
Entwistle, N. (eds.), Approaches to Learning, Edinburgh: Scottish Academic Press, 36-55. 

Marton, F., Dall’Alba, G., & Beaty,E. (1993). Conceptions of learning. International Journal of 
Educational Research, 19, 277–299.  

Marton, F., Wen, Q., & Nagle, A. (1996). Views on learning in different cultures. Comparing 
patterns in China and Uruguay. Anales de Psicologia, 12(2), 123-32.  

Nalçacı, İ.Ö., Akarsu, B., & Kariper, A.İ. (2011). Bilimin Doğası ve Bilim Tarihi Dersinin Fen 
Bilgisi Öğretmen Adaylarının Bilimin Dogası Hakkındaki Bilgi ve Görüşlerine  

Etkisi [Effects Of The Nature Of Science Course On Science Prospective Teachers’ Knowledge 
And Opinions]. Selçuk Üniversitesi Ahmet Keleşoğlu Eğitim Fakültesi Dergisi [Selcuk 
University Ahmet Kelesoglu Education Faculty Journal], 32, 337-352.  

Norton, L.S. & Crowley, C.M. (1995) Can students be helped to learn how to learn? An 
evaluation of an approach to learning programme for first year degree students. Higher 
Education, 29, 307-328.   

Ozdamar, K. (1999). Paket programlar ile istatistiksel veri analizi. [Statistical data analysis 
with the package program]. Eskisehir, Kaan.  

Pillay, H., Purdie, N. & Boulton-Lewis, G. (2000). Investigating cross-cultural variations in 
conceptions of learning and the use of self-regulated strategies. Education Journal 
28(1), 65–84.  

Purdie, N., Hattie, J., & Douglas, G. (1996). Student conceptions of learning and their use of 
self-regulated learning strategies: a cross-cultural comparison. Journal of Educational 
Psychology, 88, 87–100.  

Reyes, M.R., Brackett, M.A., Rivers, S. E., White, M., & Salovey, P. (2012). Classroom emotional 
climate, student engagement and academic achievement. Journal of Educational 
Psychology, 104(3), 700-712. doi: 10.1037/a0027268.  

Rivkin, Steven G., Eric A. Hanushek., & John F., Kain. (2005). Teachers, schools, and academic 
achievement. Econometrica, 73(2), 417-458.  

Rowden Quince, B. (2013).  The effects of self-regulated learning strategy instruction and 
structured-diary use on students' self- regulated learning conduct and academic success in 
online community-college general education courses. Doctoral Dissertations. Paper 68. 
University of San Francisco. 

Sadi,Ö., & Dağyar, M. (2015). High school students’ epistemological beliefs, conceptions of 
learning and self-efficacy for learning biology: A Study of Their Structural Models. 
Eurasia Journal of Mathematics, Science and Technology Education, 11(5), 1061-1079 
(doi: 10.12973/eurasia.2015.1375a) 

Sadi,Ö., & Lee, M.H. (2015). The Conceptions of learning science for science-mathematics 
groups and literature-mathematics groups in Turkey. Research in Science & 
Technological Education, 33 (2) 182-196 (doi: 10.1080/02635143.2014.996543) 

Sadi,Ö., & Uyar, M. (2014). The Turkish adaptation of the conceptions of learning science 
questionnaire: The study of validity and reliability. Journal of Educational and 
Instructional Studies in the World, 4(2), 73-82. 

Sadi,Ö., & Uyar, M. (2013). Relationship between self-efficacy, self-regulated learning 
strategies and achievement: A path model. Journal of Baltic Science Education, 12(1):21-
33. 

Saljo, R. (1979). Learning in the learner’s perspective I: Some commonsense conceptions. 
Gothenburg, Sweden: Institute of Education, University of Gothenburg.  

Schommer, M. (1998). The influence of age and education on epistemological beliefs. British 
Journal of Educational Psychology, 68, 551–562.  

Schommer-Aikins, M. (2004). Explaining the epistemological belief system: Introducing the 
embedded systemic model and coordinated research approach. Educational 
Psychologist, 39, 19-29. doi: 10.1207/s15326985ep3901_3  



 Learning in different domains  

© 2015 iSER, International J. Sci. Env. Ed., 10(6), 813-827 827 
 
 

Sinatra, G.M. (2001). Knowledge, beliefs, and learning. Educational Psychology Review, 13, 
321-323.  

Stevens, R. J., & Slavin, R. E. (1995). The cooperative elementary school: Effects on students' 
achievement, attitudes, and social relations. American Educational Research Journal, 32, 
321-351.  

Stevenson, H. W. & Lee, S.Y. (1990). Contexts of achievement: a study of American, Chinese 
and Japanese children. Monographs for the Society for Research in Child Development, 
55(1-2), 1-123.  

Stevenson, H.W., & Stigler, J.W. (1992). The learning gap: Why our schools are failing and what 
we can learn from Japanese and Chinese education. New York: Summit Books.  

Tekbıyık, A.& Akdeniz, A.R. (2010). Bağlam Temelli ve Geleneksel Fizik Problemlerinin 
Karşılaştırılması Üzerine Bir İnceleme [An Investigation on the Comparison of  

Context Based and Traditional Physics Problems]. Necatibey Eğitim Fakültesi Elektronik Fen 
ve Matematik Eğitimi Dergisi [Necatibey Faculty of Education Electronic Journal of 
Science and Mathematics Education], 4(1), 123-140.  

Tsai, C. C., & Kuo, Pi-Chu. (2008). Cram school students’ conceptions of learning and learning 
science in Taiwan. International Journal of Science Education, 30(3), 353-375.  

Tsai, C-C. (2004). Conceptions of learning science among high school students in Taiwan: A 
phenomenographic analysis. International Journal of Science Education, 26(14), 1733–
1750. doi: 10.1080/0950069042000230776.  

Tsai, C-C., Ho, H. N. J., Liang, J.C., & Lin, H.M. (2011). Scientific epistemic beliefs, conceptions 
of learning science and self-efficacy of learning science among high school students. 
Learning and Instruction, 21, 757-769.  

Tweed, R. G., & Lehman, D. R. (2002). Learning considered within a cultural context: 
Confucian and Socratic approaches. American Psychologist, 57, 89-99.  

Vermunt, J. D., & Vermetten., Y. J.  (2004). Patterns in student learning: Relationships 
between learning strategies, conceptions of learning, and learning orientations. 
Educational Psychology Review, 16 (4), 359–384.  

Watkins, D., & Regmi, M. (1992). How universal are student conceptions of learning? A 
Nepalese investigation: Psychologia. An International Journal of Psychology in the Orient, 
35(2), 101-110.  

Yang, Y. F. & Tsai, C. C. (2010). Conceptions of and approaches to learning through online 
peer assessment. Learning and Instruction, 20(1), 72-83. 
http://dx.doi.org/10.1016/j.learninstruc.2009.01.003 

 
 
 


