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Abstract

A learning environment has become one of the vital factors in ensuring the students’ success in
achieving good grades. Although past research focus on students’ performance but the evolution of
the learning environment has opened a new direction in understanding students’ learning. There
are many factors that can be grouped into the learning environment. This paper aims at validating
the Learning Environment Instrument by using Confirmatory Factor Analysis (CFA) which has 40
items and 5-point Likert scale. The instrument has five constructs, including students’ closeness,
teacher support, involvement, cooperation and equality. The instrument was distributed to 1887
secondary school students from selected high performance school in Malaysia. Confirmatory Factor
Analysis was used to validate the instrument using AMOS 16.0. The result revealed that the mea-
surement model of learning environment fitted with the collected data. Fit index tests like CMIN/DF,
TLI, CFI, IFI, NFI and RMSEA were used to obtain the model fit. In conclusion, the instrument was
found to be valid and reliable in measuring learning environment in this context of study.
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1. Introduction

By general convention, learning environment refers to physical setting or virtual space where learning takes
place. Conducive learning environment would be students’ preferable factor since it helps them to learn better.
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In order to achieve the Malaysian Vision of 2020 by having more skilled people, learning environment in aca-
demic institutions has to be a place for learner to engage in any kinds of learning activities (Partnership for 21st
Century Skills, 2002). Learning environment is considered to be a quality of teaching from educators’ perspec-
tive (Biggs, 1999). The relevancy of the learning environment is to improve students’ learning outcome (Husain
et al., 2014). Likewise, students can be influenced their learning environment. This defines the reciprocal inte-
raction concept among humans that has been introduced by Bandura (1977) through his social learning theory.
Students are found to have problem in familiarization of their learning environment especially in terms of class-
room activities. The learning environment should give teachers the idea on how to organize their teaching and
learning process. Improvement can be made based on the feedback and evaluation towards learning environment
(Cakir, 2011).

Several important aspects in learning environment, including students’ closeness, teacher support, involve-
ment, cooperation and equality, have been measured quantitatively using What Is Happening in This Class
(WIHIC) by Fraser and colleagues (1995). Gaps in teacher-student relationship are revealed when there exist
unmatched mapping between teacher’s expectation and students’ achievement (Davis et al., 2011). Students are
at risk when teachers do not offer warm-demanding approach. The approach will increase students’ motivation
and achievement especially when involvement is applied in the learning environment (Hunt, 2003). Through
cooperation, the learning environment can be an interesting place to gain knowledge. However, students will not be
able to perform if they are disconnected from teachers’ attention (Brackett et al., 2011) and there is a tendency to
be a failure. Furthermore, biasness among students will lead to poor attention during classroom process. Therefore,
having a valid measurement on learning environment is one of the justifications in conducting this research.

Numerous researches on learning environment have been done, including Fraser (1998), Fraser and Walberg
(1991) and Margianti et al. (2001). And there are different types of instruments in measuring learning environ-
ment including Classroom Environment Scale (Moos, 1979), College and University Classroom Environment
Inventory (Fraser & Treagust, 1986), Constructivist Learning Environment Scale (Taylor, Fraser, & Fisher,
1997) and the latest one What is Happening in This Class? Questionnaire (Fraser, Giddings, & McRobbie, 1995).
The requirement of improving instruction and learning is through the evaluation of learning environment (Hofs-
tein, Nahum, & Shore, 2001). Good classroom climate will enhance students’ attention and their interest in
learning can be developed.

The research is extended to the evaluation of the psychometric purposes of the related measure of learning
environment using Confirmatory Factor Analysis (CFA). Using CFA, it provides a validation aspect of con-
structs, especially in producing good reliability value (Harrington, 2009). Validation of the learning environment
instrument is widely used nowadays among researchers including Cakmak et al. (2014), Fryer et al. (2011) and
Cakir (2011). Therefore, the justification of conducting this research is to develop a concrete measure of learn-
ing environment specifically among students in Malaysian education setting. Furthermore, less focus is given to
the study of learning environment and its relationship with students’ achievement (Fraser, 2002). Thus, the re-
search objective is to validate the learning environment using CFA for students of high school performance.

2. Methodology

A total of 1887 of secondary students from high performing school students were randomly selected to be in-
volved in this study. High performance school in Malaysia has been implemented since January 2010. 100
schools were selected to be in the said category which can be defined to be excellent in producing holistic stu-
dents as well as competent at international level. The said schools can be role model especially in enhancing the
education quality to other schools.

The students are of 1107 (58.7%) were female and 780 (41.3%) were males. There were 1781 (94.4%) Ma-
lays, 56 (3%) Chinese, 41 (2.2%) Indians and the remaining were other races. They were randomly chosen as
the samples for this study. Letter of consent was obtained from the ministry for the researchers to conduct the
research at these schools. The questionnaire was based on What Is Happening in This Class (WIHIC) (Fraser et
al., 1995) which has a total of 40 items. There are five constructs, including students’ closeness (8 items), teach-
er support (8 items), involvement (8 items), cooperation (8 items) and equality (8 items). All items were rated on
a 5-point Likert scale which ranging from”1” as “Strongly Disagree” to “5” to “Strongly Agree”. Based on the
reliability analysis, the Cronbach alpa value of the questionnaire is 0.960 which is at acceptable level (Hair et al.,
2010). Likewise, each construct of learning environment has Cronbach alpha value ranging from 0.888 to 0.940.
These values are acceptable according to classification by Babbie (1992). This indicates that the reliability of all
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constructs of learning environment is consistent. Table 1 shows the detail of the reliability value for all the con-
structs.

3. Results

One suggested method of validating questionnaire is by using Confirmatory Factor Analysis (CFA). CFA can be
used in scale development, testing the appropriateness of measures and to examine the use of measure in a mod-
el (Harrington, 2010). Using AMOS 16.0, the data were analyzed by validating a measurement model of learn-
ing environment through CFA. The covariance between latent variables is shown by a double headed arrow. The
parameter estimation is based on the standardized output of CFA (Hashim & Sani, 2008). The exploratory factor
analysis is not conducted since the WIHIC questionnaire has been tested in the previous study. It has been vali-
dated by several researchers, including Dorman (2003), Clayton (2007) and Brok et al. (2005).

The hypothesized model of the learning environment is presented in Figure 1 with five latent constructs
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Figure 1. The hypothesized model of learning environment.

Table 1. Reliability value of learning environment constructs.

Construct Cronbach Alpha
Students’ closeness 0.894
Teachers’ support 0.888
Involvement 0.876
Cooperation 0.925
Equality 0.940
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which represent students’ closeness, teacher support, involvement, cooperation and equality respectively. The
labeled for each latent construct is labeled as follows: students’ closeness = “Akrab”, teacher support = “SkGu-
ru”, involvement = “Penglibatan”, cooperation = “Kerjasama” and equality = “Kesaksamaan”. Each construct
has 8 items of observed variables. Each observed variable has one measurement error which is indicated by a
circle. Some fit index tests, like the relative chi-square (CMINDF: the chi-square/degree of freedom), Tucker
Lewis Index (TLI), Comparative Fit Index (CFI), Incremental Fit Index (IFI), Normed Fit Index (NFI) and Root
Mean Square of Error Approximation (RMSEA), are chosen in assessing model fit. The suggested acceptable
value for relative chi-square, CMIN/DF should be as high as 5 which are used to reduce dependency on sample
size. However, the cut-off point for TLI, CFI, NFI and IFI is between zero to one. A good model is indicated by
RMSEA value of less than or equal to 0.05 (Schumacker & Lomax, 2004).

Figure 2 shows the finalized measurement model of Learning Environment after considering all statistical fit
index tests and modification index. The priority of maintaining the items in the model is given to items with
factor loading more than 0.50. The suggested cut-off point of 0.5 and above for each factor loading is based on
Awang (2014). This value is applicable in order to achieve unidimensionality of a measurement model. Item
with low loading factor loading should be deleted prior to the estimation of the new measurement model.

The initial finding shows that the chosen fit index test like TLI and NFI are still less than 0.9 as set by the re-
quirement. However, the values of CMIN/DF, CFlI, IFI and RMSEA have achieved the minimum cut-off point
as shown in Table 2.

Modification index has to be considered in order to obtain the required value for fit index test of TLI and NFI.
To increase these fit index values then item of C33 and C34 have to be deleted in order to reduce the discrepan-
cy value by 98.757. Creating covariances between e25 and €26 as well as €33 and e34 have increased the NFI
value to 0.904 as shown in Table 3.
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Figure 2. The finalized hypothesized model of learning environment.
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Table 2. The initial CFA of learning measurement model.

Fit Index CMIN/DF TLI CFl IF1 NFI RMSEA

Value 6.900 0.904 0.911 0.911 0.897 0.056

Table 3. The finalized CFA of learning environment measurement model.

Fit Statistics CMIN/DF TLI CFlI IF1 NFI RMSEA

Value 6.413 0.912 0.918 0.918 0.904 0.054

The strength of each relationship between the latent variables is given by the correlation value that is estab-
lished on every two head arrow. The t-test is used to measure the significant of the said relationship. All correla-

tion values are significant and moderate strength which ranging from r = 0.52 to r = 0.63.

By performing the CFA again, it is found that all the fit statistics index has fulfilled the requirement condition.
The relative chi-square is at an acceptable range of 6.413, the other fit statistics like TLI = 0.912, CFI = 0.918,
IF1 = 0.918 and NFI = 0.904 are more than the cut-off value of 0.90. While the RMSEA = 0.05 is much better
than the suggested value of 0.08. All values of the fit statistics are shown in Table 3. As a conclusion, the col-

lected data is fit with the measurement model of learning environment based on CFA.

4. Discussion

The analysis has yielded five factors of learning environment including students’ closeness, teacher support, in-
volvement, cooperation and equality. Two items have to be deleted and two covariances are created as suggested
by the modification index. Goodness of fit indices of CFA indicated a good fit of the collected data and the
model. The correlation values of the respective relationship in the model are better than the values which have
been obtained by Dorman (2003). This indicates that the learning environment questionnaire is acceptable in
measuring all the five constructs of learning environment which is based on the requirement (Hair et al., 2010).
Although the learning environment instrument has been tested in the previous studies, conducting CFA will en-

sure the validity of the instrument.

The use of CFA is also to assess the learning environment questionnaire in different research settings so that
the empirical evidence can be enhanced. Having relevant dimensions of learning environment questionnaire, it
provides a comprehensive measurement of the chosen constructs (Brok et al., 2005). It quantifies the learning
environment created by the educational institution. In addition, comfortable learning environment would en-

hance students’ achievement (Waldrip & Fisher, 2003).

Some limitations of the present study include the use of cross-sectional data to determine the relationship
among all constructs only without considering the causal directional relationship. This is due to demanding cri-

teria when using structural equation modeling (Tracz, 1992).

5. Conclusion

The output of CFA has become the evidence of reliability and the validity of the Learning Environment in this
context of study especially among high performance school students. With this validated questionnaire, the fu-
ture research of learning environment will get benefit from the psychometric aspect. The questionnaire is appli-
cable to measure learning environment that has been supported widely by many studies. The present study can
be extended to different settings and samples in order to achieve a better measurement model. It is hoped that by
validating the learning environment instrument, more upcoming related issues will be conducted in the future in
order to facilitate students’ learning. However, by considering triangulation in the current methodology, it gives

more support in terms of measurement and evaluation of the instrument.

This study is vital in Malaysian mathematics education since the scope of the learning environment has
changed which align with the technology development. A thorough investigation on the real classroom setting

can be done so that more inputs can be obtained for the betterment of the future education.
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