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Abstract

The present study investigated 8" grade students’ perceptions of actual and preferred
constructivist science learning environments. Data were collected from 1152 students
attending public elementary schools in Ankara using the Constructivist Learning
Environment Survey (CLES). The CLES consists of two forms which are “Actual” and
“Preferred”. While actual form assesses the current learning environment of the classroom and
the preferred form assesses the students’ preferences about the learning environment. Results
showed that students” scores on the preferred form were significantly higher than those of the
actual form on each scale (p<0.05). Students tended to prefer more constructivist learning
environments in which they have more opportunities to relate science with the real world,
communicate in the classroom, take role in the decision making process of what will go
on in the lesson to be more beneficial for them, question what is going on in the lesson
freely and experience the formulation of scientific knowledge.
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Oz

Bu calismada, sekizinci simf &grencilerinin mevcut ve tercih ettikleri yapilandirici fen
ogrenme ortam: hakkindaki algilari incelenmistir. Veriler, 1152 sekizinci sinif dgrencisinden
Yapilandirict Ogrenme Ortam Olgegi kullanilarak toplanmistir. Bu 6lgek, “mevcut” ve “tercih
edilen” &grenme ortamini degerlendiren iki boliimden olusmaktadir. Olgegin mevcut 6grenme
ortami boliimi, simiflardaki su anki fen bilgisi 6grenme ortaminin yapilandirici 6grenme
yaklagimini ne kadar yansittigini dlgerken, tercih edilen 6grenme ortami boliimii ise 6grencilerin
tercih ettikleri 6grenme ortamini 6lgmektedir. Sonuglar, 6lgegin her alt boyutu igin tercih edilen
yapilandiric1 6grenme ortami algilarinin mevcut égrenme ortami algilarina gore daha yiiksek
degerlerde oldugunu gostermistir (p<0.05). Ogrenciler, bilimin degisebilen yapismi ve giinliik
hayatla iliskisini 6grenmede firsatlar sunan, birbirleriyle tartisma imkani saglayan, siuf igi
etkinliklerin planlamasinda karar verme mekanizmasinda rol oynayan ve gerektiginde kritik
edebilen 6grenme ortamlarini tercih etmektedirler.

Anahtar Sozciikler: Ogrenme ortami, Yapilandirict Ogrenme Yaklasimi, 6grenci algilari.
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Introduction

The classroom has become an important place for educational research because most
learning takes place there. The socio-psychological environment or classroom learning
environment has been extensively researched in the past three decades. Research studies have
provided consistent and convincing evidence that the quality of the classroom environment is a
significant determinant of student learning (Fraser, 1994, 1998). It has been established that a
positive learning environment is influential in student achievement and attitudes (Fisher,
Henderson & Fraser, 1995).

Previous research has indicated that students” perceptions of learning environment are an
important factor in explaining their cognitive and affective outcomes (Fraser, 1994, 1998). In his
review of past studies, Fraser (1998) stated that associations between outcome measures and
classroom environment perceptions have been replicated for a variety of cognitive and affective
outcomes, with a variety of instruments, across numerous countries and grade levels. Learning
environment research has studied these associations in different types of classroom
environments (Fraser, 2002), such as science laboratory classroom environments, computer-
assisted instruction classrooms, constructivist classroom environments, cross-national studies of
science classroom environments and computer laboratory classroom environments. Previous
research also notes that there are gender, subject, grade-level, school type, school location (city
and rural) and ethnic-related differences in classroom learning environments (Fraser, 1998;
Waldrip & Fisher, 2000; Waxman & Huang, 1998).

Research studies have shown that student outcomes can be enhanced by changing
classroom environment in ways, which make it more congruent with that preferred by the
students (Fraser & Tobin, 1998). This process of changing classroom environments involves
assessing students’ perceptions of their actual and preferred classroom environments,
identifying discrepancies and then implementing strategies to reduce these differences. Past
studies have indicated that, even when actual classroom environment is considered favorable to
learning; students still prefer a more positive learning environment. In addition, research
showed that teachers and students possess different perceptions of the classroom environment
and teachers generally perceive the learning environment favorably than students (Fraser &
Tobin, 1989).

Although learning environment research originated in Western countries, Asian
researchers in the last decade have made many major and distinctive contributions to the field
of learning environments. For example, researchers working in Indonesia (Margianti, Fraser &
Aldridge, 2001), Singapore (Fraser & Chionch, 2000), Korea (Kim, Fisher & Fraser, 1999, Lee &
Fraser, 2001) and Brunei (Scott & Fisher, 2001) conducted similar studies, reporting strong
associations between the learning environment and student outcome for almost all scales.
Despite the fact that a great deal of learning environment research has been conducted all over
around the world, Turkey, with few related work (Telli, Cakiroglu, & den Brok, 2006, Arisoy,
Cakiroglu & Sungur, 2007; Cakiroglu, Tekkaya & Rakici, 2007), is a relatively new participant in
the learning environment domain.

There is a wide variety of economical and valid questionnaires that have been used to
assess students’ perceptions of the learning environment including Constructivist Learning
Environment Survey (CLES) (Taylor & Fraser, 1991). The CLES was developed to assist
educators and researchers to measure students’ perceptions of the extent to which constructivist
approaches are present in classrooms. It has been used in a variety of studies, including a study
of science education reform efforts in Korea (Kim, Fisher & Fraser, 1999), a comparison of
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classroom environments in Taiwan and Australia (Aldridge, Fraser, Taylor & Chen, 2000), a
study of the relationship between classroom environment and student academic efficacy in
Australia and England (Dorman & Adams, 2004), a cross national validation of the CLES in
mathematics classes in Australia, Canada and the United Kingdom (Dorman, Adams, &
Ferguson, 2001), an investigation of the relationships between students’ scientific
epistemological beliefs and their perceptions of constructivist learning environments (Tsai,
2000), a case study of a tertiary computer classroom in Thailand (Wanpen & Fisher, 2006). For
example, in Korea, Kim, Fisher and Fraser (1999) investigated the extent to which a new general
science curriculum, reflecting a constructivist view, has influenced the classroom learning
environment in grade 10 science. A sample of 1083 tenth and eleventh grade students and 24
science teachers in 12 different schools completed the actual and preferred versions of the CLES
and a seven-item attitude scale. Results showed that grade 10 students did perceive a more
constructivist learning environment than grade 11 students who had not been exposed to the
new curriculum. Students tended to prefer a more positive environment than what was
perceived to be present and statistically significant relationships were found between classroom
environment and student attitudes. The results suggest that favorable student attitudes could
be promoted in classes where students perceive more personal relevance, shared control with
their teachers and negotiate their learning.

Recently, Arisoy, Cakiroglu, and Sungur (2007) examined the relationship between
students” perceptions of the science classroom environment from constructivist perspective and
their adaptive motivational beliefs. A sample of 956 eight grade students in 36 elementary
science classes in Turkey completed Turkish versions of the CLES, and Motivated Strategies for
Learning Questionnaire (MSLQ). Results of a canonical analysis showed that perception of
higher levels of five key elements of critical constructivist learning environment--personal
relevance, uncertainty, critical voice, shared control, and social negotiation—were associated
with higher levels of students’ adaptive motivational beliefs. This finding suggests that
favorable student motivation could be increased in classes where students perceive more
personal relevance, shared control with their teachers, freedom to express concern about their
learning, science as ever changing, and interact with each other to improve comprehension.

Purpose

This study was performed to investigate 8" grade students’ perceptions of actual and
preferred constructivist science learning environments. The specific question of the study was:
Is there a statistically significant difference between students’ perceptions of actual and
preferred constructivist science learning environments?

Method

Sample

A total of 1152 eight grade students attending public elementary schools in a large
district of Ankara involved in the study. Of 1152 students, 46.1 % were girls and 53.9 %
were boys with a mean age of 14.1.

Data Collection Tool

Constructivist Learning Environment Survey (CLES) was used to assess the students’
perceptions of the extent that the learning environment in a classroom is
constructivist oriented. The survey was based on the one revised by Johnson and
McClure (2004) which was originally developed from Taylor and Fraser’s (1991). The
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CLES contained 20 items, with 5 scales (4 items in each scale). The scales are Personal
Relevance, Student Negotiation, Shared Control, Critical Voice and Uncertainty. Itis a
five point response scale of “Almost Always, Often, Sometimes, Seldom, Almost Never”.
Moreover, the survey consists of two forms that are “Actual” and “Preferred” Forms. Actual
form assesses the present learning environment of the classroom and the preferred form
assesses the students’ preferences about the learning environment. Even though item wording
is almost identical in both forms, words such as 'T prefer' are used in the preferred form. For
example, the statement, “In this science class, I ask other students to explain their ideas” in the
actual form of the CLES is changed in the preferred form to, “In this science class, I prefer to ask
other students to explain their ideas”. Each scale, its description and a sample item
regarding each subscale is presented in Table 1.

CLES was translated and adapted into Turkish by Yilmaz-Tiiziin, Cakiroglu and Boone
(2006). The present study yielded the a-reliability to be .57 (Uncertainty), .69 (Critical Voice), .69
(Student Negotiation), .72 for (Personal Relevance) and .74 (Shared Control) for actual form and
.69, .76, .74, .78 and .77 for preferred form respectively, indicating moderate to high reliability.

The first author collected the data in two weeks in the spring semester of 2005-2006. It took
20-minutes for the students to complete the both forms (actual and preferred) of the CLES. All
the necessary explanations were done and the directions were made clear by the researcher

before the students completed the CLES.

Table 1.

Scales, Scale Descriptions and Sample Items for the CLES

Item Sample

Item Sample

Scales Scale description (Actual Form) (Preferred Form)
Personal Extent to which teachers relate In this science class, I In this science class, I
Relevance science to students out of school learn about the world prefer to learn about
experiences. inside and outside of the world inside and
school. outside of school.
Student Extent to which opportunities In this science class, I ask In this science class, I
Negotiation exist for students to explain and other students to explain prefer to ask other
justify to other students their theirideas. students to explain
newly developing ideas. their ideas.
Shared Control Extent to which students are In this science class, I help In this science class, I

Critical Voice

Uncertainty

invited to share with the teacher
control of the learning
environment.

Extent to which a social climate
has been established in which
students feel that it is beneficial to
question the teacher's pedagogical
plans and methods to express
concerns about any impediments
to their learning.

Extent to which opportunities are
provided  for to
experience scientific knowledge

students

as arising from theory dependent
inquiry.

the teacher to plan what I
am going to learn.

In this science class, I feel
safe questioning what or
how I am being taught.

In this science class I learn
the views of science have
changed over time.

prefer to help the
teacher to plan what I
am going to learn.

In this science class, I
prefer safe questioning
what or how I am
being taught.

In this science class I
prefer to learn the
views of science have
changed over time.

All scale descriptions are taken from Taylor et al. (1997).
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Results

One of the characteristics of a learning environment scale is that students within a class see
their learning environment in a relatively similar manner, and that average class perceptions
vary from class to class. In the learning environment research, statistical analysis often are
performed for two levels or unit of analysis, namely, the individual student’s scores and the
class mean score (McRobbie & Fraser, 1993). For that reason, in the present study results were
reported by using both the individual student and the class mean as the units of statistical
analysis.

Descriptive statistics for each of the scales of the actual and preferred forms of CLES are
given on Table 2. As shown in the table, while students perceive their actual learning
environments as moderately constructivist, they prefer more constructivist learning
environments where they have more opportunities to relate science with the real world,
communicate in the classroom, take role in the decision making process of what will go
on in the lesson to be more beneficial for them, question what is going on in the lesson
freely and experience the formulation of scientific knowledge.

Table 2.

Perceptions of Constructivist Learning Environments as assessed by CLES Actual and Preferred forms
by Individual and Class Mean Unit of Analysis (N= 1152 for the individual analyses and N= 40 for the
class mean analyses)

Unit of Mean
CLES Scales . Actual (A) Preferred (P) Difference t value
Analysis
(P-A)
M SD M SD
Student Negotiation Individual 12.03 3.68 1491 392 2.88 -24.63*
& Class 1215 120 1493 1.25 2.78 -14.622**
Shared Control Individual 9.90 400 1440 420 45 -31.64*
Class 1005 133 1452 111 4.47 -20.817**
Uncertaint Individual 12.02 338 14.63 3.77 2.61 -20.58*
Y Class 1210 126 1464 1.10 2.54 -10.760**
Individual 1342 387 1598 3.81 2.56 -20.78*
Personal Relevance
Class 1352 173 16.02 142 2.5 -10.218**
Critical Voice Individual 13.01 384 16.09 3.69 3.08 -24.25*
Class 1313 144 16.09 1.11 2.69 -12.893**

*p < 0.05, **p<0.01

As far as the individual unit of analysis is concerned, Table 2 indicated that students
perceive their actual learning environments mostly as offering adequate opportunities for them
to relate science to real world (M = 13.42), and question what is going on in the lesson freely (M=
13.01), experience the formulation of scientific knowledge (M= 12.02) and communicate in the
classroom (M= 12.03). However, most of the students do not find adequate opportunities to
take role in the decision making process of what will go on in the lesson to be more
beneficial for them (M= 9.90). Students prefer learning environments, however, that mostly
offer them chance to question what is going on in the lesson freely (M= 16.09). The students also
prefer to have learning environments that offer them to relate science with real world (M =
15.98), communicate in the classroom (M= 14.91), have chance to experience the formulation of
scientific knowledge (M= 14.63) and take role in the decision making process of what will
go on in the lesson to be more beneficial for them (M= 14.40).
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To investigate the differences between students’ perception of the actual and preferred
learning environment, paired t-tests was carried out (Table 2). Paired t-tests results showed that
students’ scores on the preferred form were significantly higher than those of the actual form on
each scale. A clear picture can be shown in Figure 1. This means that the actual learning
environment did not adapt students’ preferences. In other words, the students prefer more
constructivist learning environments where they have more opportunity to relate science
with the real world, communicate in the classroom, take role in the decision making
process of what will go on in the lesson to be more beneficial for them, question what is
going on in the lesson freely and experience the formulation of scientific knowledge.
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Figure 1. Scale Means for Actual and Preferred Forms of the CLES using Individual Mean as the Unit
Analysis. Note: sn = student negotiation, sc= shared control, u= uncertainty, pr= personal
relevance, cv= critical voice

As far as class means are concerned, it is seen that, classes had significantly higher scores
on the CLES preferred from than those on the actual form (Table 2). When using paired t-tests
to examine the difference between classes’ perceptions of the actual learning environments and
the preferred learning environments, it was found that classes’ scores on the preferred form
were significantly higher than those of the actual form on each scale. This means that the actual
learning environment did not adapt their preferences in other words the classes prefer more
constructivist learning environments where they have more opportunity to relate science
with the real world, communicate in the classroom, take role in the decision making
process of what will go on in the lesson to be more beneficial for them, question what is
going on in the lesson freely and experience the formulation of scientific knowledge. A
clear picture can be seen in Figure 2.
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Figure 2. Scale means for Actual and Preferred Forms of the CLES using Class Mean as the Unit
Analysis. Note: sn = student negotiation, sc= shared control, u= uncertainty, pr= personal relevance,
cv=critical voice

Discussion and Conclusion

In the study, 8t grade students’ perceptions of actual and preferred constructivist science
learning environments were investigated. Concerning students’ responses to actual form of
CLES, the highest mean score was obtained for Personal Relevance indicating that the learning
environment in science classroom emphasizes relevance to everyday life. As far as nature of
science curriculum is considered, this result is not surprising. In order to promote meaningful
learning in science it is necessary to connect science content with students’ daily life
experiences. It is also possible that getting a high score from high stake examinations, teacher
might stress the science content personally relevant to the students’ everyday experience.
Results also indicated that students generally had a less positive view of the shared control with
the lowest mean score. This implied that students perceived that their teachers are not sharing
aspects of learning science with their students. In other words, all learning activities are
planned and managed by the teachers. Students perceived that science teacher, as an expert is
more able to make decisions regarding teaching, planning and assessing than the students.

Regarding their responses to preferred form of the CLES, the highest mean score was
observed for the Critical Voice, indicating that students prefer to express their thoughts and
criticisms about learning and how it might be improved. Finding such a high score is
interesting, considering the fact that traditionally in Turkish culture students are expected to
have a high degree of respect for their teachers and not criticize their teachers about the way in
which they are taught. It is necessary to note that the mean score of Critical Voice in actual form
was also high. They are willing to question the teacher's pedagogical plans and methods to
express concerns about any impediments to their learning.

In general, participants’ scores on preferred form were much higher than those on actual
form. As shown by t-test results, there were statistically significant differences between student
perceptions of actual and preferred science learning environments. For example, they perceived
that their actual science learning environments did not provide enough opportunities for
Student Negotiations, Shared Control, Critical Voice, and Uncertainty (see Table 2). These
findings suggested that majority of participants believed that their actual learning
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environments did not match their preferences well and they had a tendency to prefer learning
environments in which they could have more opportunities to relate science with the real
world, communicate in the classroom, take role in the decision making process of what
will go on in the lesson to be more beneficial for them, question what is going on in the
lesson freely and experience the formulation of scientific knowledge.

The findings of the present study were similar with those reported in the literature (e.g.
Fraser & Tobin, 1998; Kim, Fisher & Fraser, 1999; Tsai, 2000). For example, Tsai (2000) found
that there were statistically significant differences between student perceptions of actual and
preferred learning environments. He also reported that Taiwanese 10™-grade students
perceived their actual learning environment as less constructivist that what they preferred.
Similarly, Kim et al. (1999) found that 10t and 11t grade Korean students preferred a more
positive learning environment than the one actually practiced.

As the notion of constructivism is one of the main thrusts of the new Science and
Technology curriculum in Turkey, current study demonstrated that 8t grade students have a
tendency to perceive that their actual science learning environments were less constructivist
compared to what they preferred. These findings suggested that science teachers should
conduct their instructions more oriented to constructivist approach for students than currently
implemented. It is hoped that this study provides an initial insight about constructivist learning
environments in Turkish science classrooms and helps the teachers to improve their practice in
conducting science teaching and assists classroom teachers to enhance their classroom
environment. Studying comparison of students’ perceptions of their actual environment with
their preferred environment gives teachers the opportunity to modify the classroom
environment to match more closely actual and preferred environments. Research suggested that
changing the actual classroom environment in ways that make it more congruent with that
preferred by the students is likely to enhance student outcomes.

This study has some limitations to consider in any attempt to generalize the findings. The
study is limited because of its reliance on self-reported data. Following research is needed to
verify the consistency of the present findings by use of multiple methods and measures.
Observations and interviews with both teachers and students, however, needed to check whether
these findings mirror the real situation. Second, we conducted this investigation at public schools
located in a large urban area. Data from other school districts and from other school types might
provide different results. Similarly, this study was limited to 1152 eight grade students. The
results may not be reliable if generalized beyond students enrolled in a similar situation. For
further research, relationship between students” perceptions of learning environments and other
variables, such as science achievement, attitude towards science should be examined

References

Aldridge, J. M., & Fraser, B. ], Taylor, P.C., & Chen, C.-C. (2000). Constructivist learning environments in a cross-
national study in Taiwan and Australia. International Journal of Science Education, 22, 37-55.

Arisoy, N., Cakiroglu, J., & Sungur, S. (2007, April). A canonical analysis of learning environment perceptions and
motivational beliefs. Paper presented at the annual meeting of the American Educational Research Association.
Chicago, IL.

Cakiroglu, J., Tekkaya, C., & Rakici, N. (2007). Learning environments, teacher interpersonal behavior, and students’
attitudinal outcomes in science classrooms: A Turkish context. In Mutua, K. & Sunal, C. S. (Eds.), The
enterprise of education research on education in Africa, the Caribbean and the Middle East (pp. 291-311). Charlotte,
NC: Information Age Press..

Dorman, J. P.,, Adams, J. E., & Ferguson, ]. M. (2001). Psychosocial environment and student self-handicapping in
secondary school mathematics classes: A cross national study. Educational Psychology, 22, 499-511.



46 KUDRET OZKAL, CEREN TEKKAYA AND JALE CAKIROGLU

Dorman, J., & Adams, ]. (2004). Associations between students’ perceptions of classroom environment and academic
efficacy in Australian and British secondary schools. Westminster Studies in Education, 27, 69-85.

Fisher, D. L., Henderson, D., Fraser, B. J. (1995). Interpersonal behaviour in senior high school biology classes. Research
in Science Education, 25, 125-133.

Fraser, B. J. & Tobin, K. (1989). Student perceptions of psychosocial environments in classrooms of exemplary science
teachers. International Journal of Science Education, 11, 14-34.

Fraser, B. ]. & Tobin, K. (Eds.) (1998). The international handbook of science education. Dordrecht, The Netherlands: Kluwer
Academic Publishers.

Fraser, B. J. (1994). Research on classroom and school climate. In D. Gabel (Ed.), Handbook of research on science teaching
and learning (pp. 493-541), New York: Macmillan.

Fraser, B. J. (1998). Classroom environment instruments: Development, validity and applications. Learning
Environments Research, 1, 7-33.

Fraser, B.]. (2002). Learning environments research: yesterday, today and tomorrow. In S. C. Goh, & M. S. Khine (Eds.),
Studies in educational learning environments: An interpersonal perspective (pp. 1-27). Singapore: World Scientific
Publishers.

Fraser, B. J., & Chionh, Y. H. (2000). Classroom environment self-esteem, achievement, and attitudes in geography and
mathematics in Singapore. Paper presented at the annual meeting of the American Educational Research
Association, New Orleans, CA.

Johnson B., & McClure, R. (2004). Validity and reliability of a shortened, revised version of the Constructivist Learning
Environment Survey (CLES). Learning Environments Research, 7, 65-80.

Kim, H., Fisher, D. L., & Fraser, B. J. (1999). Assessment and investigation of constructivist science learning
environments. Research in Science and Technological Education, 17, 239-249.

Lee, S, & Fraser, B. J. (2001). High school science classroom learning environments in Korea. Paper presented at annual
meeting of the National Association for Research in Science Teaching, St. Lois, MO.

Margianti, E. S., Fraser, B. J., & Aldridge, J. M. (2001). Investigating the learning environment and students’ outcomes at the
university level in Indonesia. Paper Presented at the Annual Meeting of the Australian Association for Research
in Education, Fremantle, Western Australia.

McRobbie, C.]., and Fraser, B. J. (1993). Associations between student outcomes and psychosocial science environment.
Journal of Educational Research, 87, 78-85.

Scott, R, & Fisher, D. (2001). Science learning environments at the elementary school level in Brunei Darussalam. Paper
presented at the annual meeting of the National Association for Research in Science teaching, St Louis.

Taylor, P. & Fraser, B. (1991). Development of an instrument for assessing constructivist learning environments. Paper
presented at the annual meeting of the American Educational Research Association, Chicago.

Taylor, P. C,, Fraser, BJ,, & Fisher, D. (1997). Monitoring constructivist classroom learning environments. International
Journal of Educational Research, 27, 293-302.

Telli, S., Cakiroglu, J., & den Brok, P. (2006). Turkish secondary education students’ perceptions of their classroom
learning environment and their attitude towards biology. In D. L. Fisher & M. S. Khine (Eds.), Contemporary
approaches to research on learning environments: world views (pp.517-542). Singapore: World Scientific.

Tsai, C-C. (2000). Relationships between student scientific epistemological beliefs and perceptions of constructivist
learning environments. Educational Research, 42, 193-205.

Yilmaz Tiiziin, O., Cakirogly, ], & Boone, W. J. (2006). Turkish high school students’ perceptions of constructivist
learning environment in chemistry classrooms and their attitudes towards chemistry. Paper presented at
annual meeting of the National Association for Research in Science Teaching, San Francisco, USA.

Waldrip, B. G., & Fisher, D. L. (2000). City and country students’ perceptions of teacher-student interpersonal behavior and
classroom learning environments. Paper presented at the annual meeting of American Educational Research
Association, New Orleans, LA.

Wanpen, S., & Fisher, D. L. (2006). Creating a collaborative learning environment in a computer classroom in Thailand
using the CLES. In D. L. Fisher & M. S. Khine (Eds.), Contemporary approaches to research on learning
environments: world views (pp.297-312). Singapore: World Scientific.

Waxman, H. C,, & Huang, S. L. (1998). Classroom learning environment in urban elementary, middle, and high
schools. Learning Environment Research, 1, 95-113.



