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Abstract 
 

This paper focuses on the development and validation of a modified version of the Constructivist 
Learning Environment Survey (CLES) in a study of high school philosophy classrooms in Singapore that 
adopt the ‘community of inquiry’ approach. The modified CLES was administered to 1398 high ability 
students (grades 7-10) from 49 classes in an all-boy school from the central part of Singapore. Data 
analysis generally supported each scale’s factor structure, alpha reliability, discriminant validity and 
ability to differentiate between classrooms. Statistically significant relationships were also found between 
classroom environment and student outcomes. 
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INTRODUCTION 

 

The Philosophy for Children programme aims to make children more reasonable – ‘the fourth R’ 

– and helps foster empathy and pro-social behaviour. The central practice of the programme is 

called ‘community of inquiry’. This practice requires students to ‘share their own perspectives, 

listen to one another, read faces, challenge and build on one another’s thinking, look for missing 

perspectives and reconstruct their own ideas’ through philosophical discussion (IAPC, 2005). 

The introduction of the community of inquiry methodology will better equip students with 

important cognitive skills, such as ‘creating hypotheses, clarifying their terms, asking for and 

giving good reasons, offering examples and counter examples, questioning each other’s 

assumptions, drawing inferences’ (IAPC, 2005). The ideal climate is one where even the teacher 

is open to the critical voice of the students (e.g., it is alright for the students to question the way
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they are being taught). 

Children face an unpredictable world and will need to gain critical and creative thinking skills to 

give them control over their lives and learning. In school, they face the omnipresent danger of 

putting aside what they think in order to reproduce what their teachers and peers think. 

Philosophy offers children the opportunity to move beyond routine thinking and to think 

critically and creatively. It aims to counter uncritical thinking and helps to strengthen judgement 

through the use of reasoning. 

Philosophy also includes the discipline of ethics and the community of inquiry has proven to be 

an ideal context for fostering moral development. One way to teach moral judgement is to dictate 

certain core values. However, values taught didactically may not become internalized. Rather 

than teaching what is ‘right’ and ‘wrong’, the community of inquiry encourages children to think 

what it is to be reasonable and to make moral judgements; to justify moral viewpoints in 

reasonable, coherent and informed ways. Moreover, the community of inquiry’s commitment to 

social forms of reasoning and of respect for others helps cultivate the social habits essential for 

good moral conduct (IAPC, 2005). 

This paper focuses on a high school philosophy programme in Singapore that adopts the 

community of inquiry approach. While this programme had been implemented in the school 

curriculum for the past two and a half years, we maintain that it is timely to assess the 

philosophy classroom learning environment. A decision was made to design a questionnaire to 

monitor the development of community of inquiry approaches to teaching the subject. 

 

LITERATURE REVIEW 

 

The field of learning environment research has made available a variety of economical, valid and 

widely-applicable questionnaires and research instruments in the last 30 years. The original 

instruments were: the ‘Learning Environment Inventory’ (LEI) and the ‘Classroom Environment 

Scale’ (CES). 

Over the years, these research instruments were gradually refined to suit specific environments. 

This allowed researchers to select instruments most suitable for their chosen fields of study. The 

‘Constructivist Learning Environment Survey’ (CLES) (Taylor, Fraser & Fisher, 1997), for 

instance, was developed to ‘assist teachers and researchers to assess the degree to which a
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particular classroom’s environment is consistent with a constructivist epistemology, and to assist 

teachers to reflect on their epistemological assumptions and reshape their teaching practice’ 

(Fraser, 2002). The plausibility of the CLES was established in small-scale classroom-based 

qualitative studies and its statistical characteristics were validated through two large-scale 

quantitative surveys in classroom learning environments in the USA and Australia (Taylor, 

Fraser & Fisher, 1997). The CLES has been translated into Chinese for use in Taiwan (Aldridge, 

Taylor, Fraser & Chen, 2000). In this cross-national study, the original English version was 

administered to 50 classes in Australia, while the new Chinese version was administered to 50 

classes in Taiwan. An English version of the questionnaire was translated into Chinese, followed 

by an independent back translation of the Chinese version into English again by team members 

who were not involved in the original translation. The CLES in each country was validated with 

a sample of 1081 students in Australia and 1879 students in Taiwan. Kim, Fisher and Fraser 

(1999) developed and validated a Korean-language version of the CLES for use among 1083 

science students (grades 10 and 11) in 24 classes in 12 schools. All the scales of the CLES 

demonstrated an acceptable degree of internal consistency reliability and displayed satisfactory 

factorial validity and discriminant validity. 

Acknowledging the Philosophy for Children programme as involving constructivist whole class 

discussions, Sprod (1999) found that the programme could help students improve their scientific 

reasoning. Morehouse (1995) focused on using the qualitative method to evaluate the 

constructivist community of inquiry dialogues that went on in Philosophy discussions. In this 

study, the quantitative method was chosen. 

 

THE MODIFIED CONSTRUCTIVIST LEARNING ENVIRONMENT SURVEY (CLES) 

 

The short 30-item CLES comprises six items each in the Personal Relevance, Uncertainty, 

Critical Voice, Shared Control and Negotiation scales. The items are grouped in their respective 

scales, each with a ‘user-friendly title’ that will provide students with a contextual clue (rather 

than arranging the items from a given scale cyclically throughout the questionnaire). 

The CLES uses a five-point response format (Almost Never, Seldom, Sometimes, Often and 

Almost Always). The scoring procedure is straightforward for 28 items of the CLES in that a ‘1’ 

is given for the ‘Almost Never’ response, a ‘2’ is given for the ‘Seldom’ response, a ‘3’ is given
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for the ‘Sometimes’ response, a ‘4’is given for the ‘Often’ response and a ‘5’ is given for the 

‘Almost Always’ response. However, the reverse scoring procedure is used for the remaining 

two items. Omitted or invalid responses score a ‘3’. 

The CLES was modified and adapted for use in the philosophy classroom learning environment. 

The CLES was chosen as the base as it has been validated in multiple languages and contexts. 

Minor modifications were made by changing the word ‘science’ to ‘philosophy’. The words 

‘complain about’ were also changed to ‘point out about’ as we did not want to give the students 

the impression that they could complain about anything with no good reason. The Uncertainty 

Scale was dropped and replaced with a newly created scale. The Shared Control Scale was also 

dropped as the question or issue for discussion in the classroom was planned by the teacher. The 

Personal Relevance Scale was retained. Although philosophy is often regarded as a purely 

intellectual pursuit, the teachers in the present programme attempted to organize the content in a 

way that related it to actual, concrete problems encountered by students in daily life. An 

important point is that students might not be able to describe, with any degree of accuracy, 

dimensions of the classroom environment which they were not familiar with. Speaking up for 

rights in the classroom was one such concept and therefore the item associated with this concept 

was dropped from the Critical Voice Scale. In summary, the modified CLES is composed of the 

three original scales of Personal Relevance, Critical Voice and Student Negotiation, and a newly 

created scale of Subject Nature. Table 1 presents a description of each scale of the modified 

CLES. 

 
Table 1: Description of each scale of the modified CLES 
 
 
Scale Name 

 

 
Description of Scale 

 

 
Items Per 

Scale 

 
  Item Number 

Personal Relevance 
 

Relevance of learning to students’ lives 6          1-6 

Subject Nature 
 

Understanding of the nature and goals of philosophy 6         7-12 

Critical Voice 
 

Legitimacy of expressing a critical opinion 5        13-17 

Student Negotiation 

 

Involvement with other students in assessing viability of 
new ideas 

6        18-23 

 
 
In addition, in order to determine whether there were any associations between classroom 

environment and student outcomes, a four-item ‘Response’ scale was used to assess students’
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satisfaction in terms of achievement, enjoyment and interest. This was adapted from a scale in 

the ‘Web-based Learning Environment Instrument’ (WBLEI) (Chang & Fisher, 2003). Minor 

modifications were made by changing the words ‘web-based learning environment’ to 

‘classroom learning environment’. 

 

METHODOLOGY 

 

The sample consisted of 1398 high ability students (grades 7-10) from 49 classes in an all-boy 

high school in the central part of Singapore. The duration of the philosophy programme was 33 

weeks. One period (one hour) was allocated per week for philosophy. In most sessions, the 

philosophy teachers used the community of inquiry approach. In particular, philosophical 

questions were posed and the students were expected to put forth their views and challenge their 

peers’ views. The lesson implementation is shown in Appendix 1. The classes did not share the 

same philosophy teachers. 

Following Kim, Fisher and Fraser (1999), two versions of the modified CLES – the actual and 

preferred versions – were created by including the words ‘I wish that’ in the latter. At the end of 

30 weeks, the students completed both versions of the modified CLES and the four-item 

‘Response’ Scale. The purpose was to validate the actual and preferred forms of the modified 

CLES and to permit investigation of association between classroom environment and student 

outcomes. 

 

RESULTS 

 

Validation of the modified CLES 

 

Factor loadings were obtained for the sample in the present study using the individual as the unit 

of analysis. Table 2 depicts the factor analyses. Principal component analysis with varimax 

rotation confirmed the a priori structure of the 23-item four-scale modified CLES in both its 

actual and preferred forms (see Appendix 2). 
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Table 2: Factor loadings for actual and preferred forms of the modified CLES with the individual as the unit of analysis 
 
 
Item No. 
 

  
Personal 

Relevance 

  
Subject Nature 

  
Critical Voice 

  
Student 

Negotiation 

  Actual Prefer  Actual Prefer  Actual Prefer  Actual Prefer 

1  0.78 0.78          

2  0.74 0.74          

3  0.78 0.65          

4  0.82 0.78          

5  0.79 0.71          

6  – –          

7     0.81 0.71       

8     0.76 0.73       

9     – –       

10     0.60 0.60       

11  0.51   –  0.50       

12  0.40   – 0.56       

13        0.69 0.68    

14        0.82 0.78    

15        0.83 0.78    

16        0.82 0.76    

17        0.61 0.65    

18           0.65 0.73 

19           0.73 0.79 

20           0.81 0.78 

21           0.80 0.77 

22           0.79 0.74 

23 

 

          0.75 0.72 

 
Only factor loadings ≥ 0.40 are included. 
 
The sample consisted of 1398 students (grades 7-10) in 49 classes. 
 
 
Internal consistency (alpha reliability) and discriminant validity (mean correlation of a scale with 

the other three scales) were obtained for the sample as indices of scale reliability and 

discriminant validity using the individual and class mean as the units of analysis. A summary of 

these values obtained separately for the actual and preferred versions of the modified CLES for 

two units of analysis (individual and class mean) is provided in Table 3. 
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Table 3: Internal consistency reliability (Cronbach alpha coefficient), discriminant validity (mean correlation with 
other scales) and ability to differentiate between classrooms (ANOVA results) 
 
 
Scale 

 
Unit of 
analysis 

 
        Form 

 
Alpha 

reliability 

 
Mean correlation with 

other scales 

 
ANOVA 

eta2

Personal Relevance Individual     Actual 0.85 0.46 0.11** 

      Preferred 0.81 0.54  

 Class mean     Actual 0.93 0.67  

      Preferred 0.91 0.77  

Subject Nature Individual     Actual 0.68 0.51 0.11** 

      Preferred 0.71 0.58  

 Class mean     Actual 0.75 0.73  

      Preferred 0.81 0.80  

Critical Voice Individual     Actual 0.89 0.47 0.09** 

      Preferred 0.88 0.57  

 Class mean     Actual 0.94 0.68  

      Preferred 0.94 0.77  

Student Negotiation Individual     Actual 0.89 0.48 0.10** 

      Preferred 0.90 0.57  

 Class mean     Actual 0.96 0.74  

      Preferred 0.95 0.80  

Response Scale 

 

Individual  0.81   

 
**p < 0.01 
 
The sample consisted of 1398 students (grades 7-10) in 49 classes. 
 
 
For the actual version of the modified CLES, the Cronbach alpha coefficient ranged from 0.68 to 

0.89 with the individual as the unit of analysis and from 0.75 to 0.96 with the class mean as the 

unit of analysis. For the preferred version, the Cronbach alpha coefficient ranged from 0.71 to 

0.90 for the individual as the unit of analysis and from 0.81 to 0.95 for the class mean as the unit 

of analysis.  

Nunnaly (1978) has indicated 0.7 to be an acceptable reliability coefficient. The alpha reliability 

for the Subject Nature Scale in the actual version was 0.68 with the individual as the unit of 

analysis. This is lower than the acceptable value. From an examination of the student answers, it 

was observed that there was a mix of responses for Item 9 of the Subject Nature Scale, which 

read: 

 7



“In this philosophy class, I learn that philosophy is merely idle talk.” 

 

This negative item could have confused some of the students because of the conceptual 

complexity that occurred when the item was considered in relation to the negative categories in 

the five-point response format (i.e., Seldom, Almost Never), resulting in contradictions within 

the responses. 

An analysis of the alpha reliability if individual items in the scale are deleted shows that the 

alpha reliability increases to 0.74 if Item 9 is deleted (see Appendix 2). Furthermore, if Item 9 is 

removed from the same scale in the preferred version, the ‘Alpha if Item Deleted’ column shows 

us that overall reliability would increase from 0.71 to 0.77 (see Appendix 2). Therefore, deletion 

of Item 9 from the questionnaire may be considered appropriate. 

The discriminant validity for the actual version ranged from 0.46 to 0.51 for the individual 

student and from 0.67 to 0.74 for the class mean as the unit of analysis, and for the preferred 

version it ranged from 0.54 to 0.58 for the individual student and from 0.77 to 0.80 for the class 

mean as the unit of analysis. The somewhat high values (those above 0.7) indicate that we should 

not be using the class mean as the unit of analysis in future studies that involve the use of the 

modified CLES. 

In Table 3, the eta2 statistic calculated for the results from the students’ actual forms of the 

modified CLES showed that each scale differentiated significantly between classes (p < 0.01). 

Analysis of the four-item Response Scale supported its reliability (also reported in Table 3). The 

Cronbach alpha coefficient was 0.81 for the individual student as the unit of analysis. 

 

Associations between classroom environment and student outcomes 

 

Simple correlation coefficients and multiple correlation values were obtained for the results from 

the students’ actual forms of the modified CLES at the individual level of analysis, after deletion 

of Item 9. In Table 4, simple correlations showed a positive and statistically significant 

correlation (p < 0.01) between student outcomes and each of the four scales of the modified 

CLES. The results of the simple correlation analysis suggest that improved student outcomes are 

associated with more emphasis on all of the aspects assessed by the modified CLES. 
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With the individual as the unit of analysis, a multiple regression yielded positive and statistically 

significant independent associations (p < 0.01) between student outcomes and all four scales of 

the modified CLES. These results suggest that more emphasis on these four scales in philosophy 

classrooms is linked with students’ satisfaction. 

 
Table 4: Simple correlation and multiple regression analysis for associations between modified CLES scales 
(actual form) and student outcomes 
 
 
Scale 

 
              Unit of 
             analysis 

 
Simple correlation 

(r) 

 
Standardized regression 

weight (β) 

Personal Relevance         Individual 0.55** 0.31** 

Subject Nature         Individual 0.53** 0.23** 

Critical Voice         Individual 0.41** 0.07** 

Student Negotiation         Individual 0.48** 0.20** 

Multiple Correlation (R) 
 

 

        Individual  0.64** 

 
**p < 0.01 
 
The sample consisted of 1398 students (grades 7-10) in 49 classes. 
 
 
CONCLUSION 

 

This study set out to develop and validate a modified version of the CLES. The modified CLES 

was generally found to be a valid instrument. The Cronbach alpha reliability showed that three 

out of the four modified CLES scales had Cronbach alpha coefficients above 0.7 in the Personal 

Relevance, Critical Voice and Student Negotiation Scales. It was also found that there was a 

problem with one of the items in the Subject Nature Scale. Perhaps, it would be necessary to 

delete this item from the questionnaire. With this deletion, the modified CLES would certainly 

be a more workable instrument for monitoring our communities of inquiry. Teacher-researchers 

conducting action research studies of their own teaching would be able to use the modified 

CLES to identify students’ perceptual differences that exist between their actual and preferred, or 

ideal philosophy classroom (i.e., differences in student perceptions of the philosophy classroom 

environment between the actual and preferred forms of the modified CLES). Qualitative methods 

would then be used in order to explain the gaps indicated by the students’ perceptual differences. 

The qualitative information would certainly complement the quantitative perceptual data 
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obtained from the modified CLES. Finally, strategies can be developed to address the gaps. 
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APPENDIX 1 
 
 
Description of the lesson implementation
 
Getting started 
Focus: Hold the session in a special place in the school for uninterrupted discussion. 
E.g.: Seminar Room 
 
 
A starting point for inquiry 
A stimulus is presented to provoke philosophical discussion. The stimulus could be in the form of stories, pictures, 
artifacts, videos or pop songs, anything that arouses curiosity and is challenging enough to invite reflection and 
discussion. 
E.g: ‘The Matrix’ movie 
 
 
Community of inquiry 
The stimulus is followed by a face-to-face discussion of the question or issue. The discussion is oral and real-time in 
nature. Each member of the class is given the opportunity to express his own opinions and feelings about the 
question or issue for discussion, and each must listen to others, and consider their points of view and ideas. The 
central aim of the discussion is to develop the students’ thinking, reasoning and language skills. 
E.g.: ‘Could I be a brain in a vat?’ 
 
 
A suitable sense of closure 
Teacher summarizes the development of the discussion and provides feedback and comments about the discussion. 
E.g.: ‘Did we have a good discussion?’ 
 ‘Did we explain our ideas clearly?’ 
 ‘Did we listen to each other well?’ 
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APPENDIX 2 
 
 
Items in actual form of modified Constructivist Learning Environment Survey (CLES) 
 
Learning about the world 
1. In this philosophy class, I learn about the world outside of school. 
2. In this philosophy class, my new learning starts with problems about the world outside of school. 
3. In this philosophy class, I learn how philosophy can be part of my out-of-school life. 
4. In this philosophy class, I get a better understanding of the world outside of school. 
5. In this philosophy class, I learn interesting things about the world outside of school. 
6. In this philosophy class, what I learn has nothing to do with my out-of-school life, 
Learning about philosophy 
7. In this philosophy class, I learn that there may not be conclusive answers to all philosophical problems. 
8. In this philosophy class, I learn that philosophy is about formulating your views and justifying them. 
9. In this philosophy class, I learn that philosophy is about raising questions about things we take for granted, 
10. In this philosophy class, I learn that philosophy contributes to my understanding of other subjects. 
11. In this philosophy class, I learn that philosophy helps me to think more critically. 
Learning to speak out 
12. In this philosophy class, it’s OK to ask my classmates, ‘Why do you say this?’ 
13. In this philosophy class, it’s OK to question the way I am taught. 
14. In this philosophy class, it’s OK to point out about teaching activities that are confusing. 
15. In this philosophy class, it’s OK to point out about anything that prevents me from learning. 
16. In this philosophy class, it’s OK to express my opinion. 
Learning to communicate 
17. In this philosophy class, I get the chance to talk to other students. 
18. In this philosophy class, I talk with other students about how to solve problems. 
19. In this philosophy class, I explain my ideas to other students. 
20. In this philosophy class, I ask other students to explain their ideas. 
21. In this philosophy class, other students ask me to explain my ideas. 
22. In this philosophy class, other students explain their ideas to me. 
 
Items in preferred form of modified Constructivist Learning Environment Survey (CLES) 
 
Learning about the world 
1. In this philosophy class, I wish that I learned about the world outside of school. 
2. In this philosophy class, I wish that my new learning started with problems about the world outside of school. 
3. In this philosophy class, I wish that I learned how philosophy can be part of my out-of-school life. 
4. In this philosophy class, I wish that I got a better understanding of the world outside of school. 
5. In this philosophy class, I wish that I learned interesting things about the world outside of school. 
6. In this philosophy class, I wish that what I learned has nothing to do with my out-of-school life, 
Learning about philosophy 
7. In this philosophy class, I wish that I learned that there may not be conclusive answers to all philosophical 

problems. 
8. In this philosophy class, I wish that I learned that philosophy is about formulating your views and justifying 

them. 
9. In this philosophy class, I wish that I learned that philosophy is about raising questions about things we take 

for granted, 
10. In this philosophy class, I wish that I learned that philosophy contributes to my understanding of other subjects. 
11. In this philosophy class, I wish that I learned that philosophy helps me to think more critically. 
Learning to speak out 
12. In this philosophy class, I wish that it’s OK to ask my classmates, ‘Why do you say this?’ 
13. In this philosophy class, I wish that it’s OK to question the way I am taught. 
14. In this philosophy class, I wish that it’s OK to point out about teaching activities that are confusing. 
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15. In this philosophy class, I wish that it’s OK to point out about anything that prevents me from learning. 
16. In this philosophy class, I wish that it’s OK to express my opinion. 
Learning to communicate 
17. In this philosophy class, I wish that I got the chance to talk to other students. 
18. In this philosophy class, I wish that I talked with other students about how to solve problems. 
19. In this philosophy class, I wish that I explained my ideas to other students. 
20. In this philosophy class, I wish that I asked other students to explain their ideas. 
21. In this philosophy class, I wish that other students asked me to explain my ideas. 
22. In this philosophy class, I wish that other students explained their ideas to me. 
 
Four-item ‘Response’ scale 
 
1. I felt a sense of satisfaction and achievement about this learning environment. 
2. I enjoy learning in this environment. 
3. The classroom learning environment held my interest so far. 
4. I felt a sense of boredom towards the end of Term 3. 
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APPENDIX 3 
 
 
‘Alpha if Item deleted’ for Subject Nature Scale in the actual 
version with the individual as the unit of analysis 
 
 
 
 
 
 
 
 
 
 
 
 
 
‘Alpha if Item deleted’ for Subject Nature Scale in the preferred 
version with the individual as the unit of analysis 

 
Scale Mean if 
Item Deleted 

Scale 
Variance if 

Item Deleted 

Corrected 
Item-Total 
Correlation 

Alpha if Item 
Deleted 

Item7 17.77 11.049 .390 .641
Item8 17.91 10.123 .548 .592
Item9 18.44 11.370 .151 .736
Item10 18.22 10.391 .470 .615
Item11 18.76 10.096 .401 .637
Item12 18.14 9.406 .577 .573

 
Scale Mean if 
Item Deleted 

Scale 
Variance if 

Item Deleted 

Corrected 
Item-Total 
Correlation 

Alpha if Item 
Deleted 

Item7 18.36 12.874 .363 .690
Item8 18.13 11.938 .576 .624
Item9 18.19 14.518 .118 .769
Item10 18.24 12.270 .511 .644
Item11 18.14 11.838 .527 .637
Item12 17.89 11.656 .623 .609
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