
  
Title Fostering student creativity: Which teacher behaviours are helpful? 
Author(s) Soh Kay Cheng and Quek Khiok Seng 
Source ERAS Conference, Singapore, 24-26 November 2004 
Organised by Educational Research Association of Singapore (ERAS) 

 
 
This document may be used for private study or research purpose only. This document or 
any part of it may not be duplicated and/or distributed without permission of the copyright 
owner. 
 
The Singapore Copyright Act applies to the use of this document. 
 
 



• 

Fostering Student Creativity: 
Which Teacher Behaviours Are Helpful? 

Soh, Kay Cheng 
Consultant to Hong Kong Education & Manpower Bureau 

Quek, Khiok Seng 
National Institute of Education, Singapore 

Abstract 
The role of the teacher in fostering student creativity is a challenging one. Teachers 
have been advised to establish a classroom climate conducive to stimulating creativity, 
to teach creatively and for creativity, and to reward or tolerate students' seemingly zany 
but potentially creative behaviours and questions. What a teacher does or does not do in 
relation to student creativity constitutes a factor in the social context of the classroom 
environment, giving rise to the students' needed motivation to create and be creative. 
This paper presents a tool -the Index of Creativity Fostering Behaviour (CFTindex, 
Soh, 2000) - that provides a measure of teachers' creativity fostering behaviour. It 
discusses the factor structure of the instrument. A recent albeit restricted set of validity 
evidence suggests factor invariance. The subscales may possibly be treated separately 
so as to provide information on specific aspects of creativity-fostering behaviours. 
Areas for further research and implications for classroom practice will be explored. ' 

Introduction 
Teachers have been urged to teach creatively as well as to teach for student creativity. 
They are charged with establishing a classroom climate that promotes creativity. To 
this end, their task is an unenviable one. Should they reward or tolerate students' 
outwardly zany, but perhaps potentially creative, behaviours and questions. "[W]hat a 
teacher does or does not do in relation to student creativity constitutes a factor in the 
social context of the classroom environment, giving rise to the students' needed 
motivation to create and be creative" (Soh, 2000a, p.ll8). Teachers who are good at 
fostering creativity seem to do so by modelling an identifiable set of behaviours 
(Cropley, 1997). What are these creativity fostering behaviours and how might a 
teacher come to know and actuate them? 

It was with this in mind that Soh (2000a) created a 45-item Index of Teacher Creativity 
Fostering Behavior (CFTindex) using on Cropley's (1997) list of nine characteristics as 
its conceptual base. Cropley ( 1997), after summarizing the pertinent literature and 
discussing the various conditions and factors of student creativity, listed the following 
as creativity fostering behaviour teachers need to show in the classroom: 
I. Encouraging students to learn independently. 
2. Have a co-operative, socially integrative style of teaching. 
3. Motivate their students to master factual knowledge, so that they have a solid 

base for divergent thinking. 
4. Delay judging students' ideas until they have been thoroughly worked out and 

clearly formulated. 
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5. Encourage flexible thinking. 
6. Promote self-evaluation in students. 
7. Take students' suggestions and questions seriously. 
8. Offer students opportunities to work with a wide variety of materials and under 

many different conditions. 
9. Help students to learn to cope with frustration and failure, 
A preliminary validation study of measuring teachers' creativity. fostering behaviour 
was subsequently reported (Soh, 2000a). 

In the preliminary validation study (Soh, 2000a), the CFTindex was completed by 117 
teachers whose responses were validated against their responses to an adjective scale 
measuring creative personality (Gough, 1952; Domino, 1970). The construct validities 
of the nine subscales were established through a series of factor analysis. Moreover, 
comparisons were made between male and female teachers, and also between Chinese 
and non-Chinese teachers, with interpretable results. 

In another study, Soh (2000b) found correlations that could be meaningfully interpreted 
between three measures of thinking styles - legislative, executive, judicial - from the 
Sternberg-Wagner Thinking Inventory (1997) and three CFTindex subscales -
Flexibility, Opportunities, and Independence. The data was obtained from group of 144 
teachers who were attending a lecture on creativity given by the first author. 

The lack of a suitable measuring instrument of teachers' creativity fostering behaviour 
could well be holding back research on such an important factor in promoting student 
creativity (Soh, 2000a). The newly designed CFTindex could be the instrument to fulfil 
this role. Specifically, Associate Professor Barbara Taylor (2003, personal 
communication with Soh) at the Point Lorna Nazarene University is using it for her 
research. At the Universidad de Antofagalia, Chile, Professor Luis Manniquez (2003, 
personal communication with Soh) is investigating teachers behaviour with the 
CFTindex. And, Dr. William Wu (2003, personal communication with Soh) at the 
Hong Kong Baptist University has collected data for a project on teacher creativity by 
using the instrument. 

The development of a new measuring instrument is a long process of refinement and 
continuous validation. The main objective of the present study was to explore further 
validity evidence for the CFTindex using fresh data collected from a group of teachers, 
albeit small in number. 

Data Collection 
Table 1 shows the background of a group of 31 secondary school teachers who 
provided the fresh data for the present study. It also presents the background 
information of teachers involved in the preliminary validation study. For ease of 
reference, the former group is labelled Creative Teachers and the latter Validation 
Teachers. 
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Table I. The Samples 

Validation Creative 
Teachers Teachers 
{N=ll7) {N=31) 

Sex Male 25.6 22.6 
Female 74.4 77.4 

Qualification Degree 61.5 96.8 
Non-degree 38.5 9.7 

Years in teaching 20-25 10.3 38.7 
26-30 29.9 19.4 
31-35 17.9 9.7 
36 and above 41.9 32.3 

Subject specialization Language 62.4 100.0 
Science, Mathematics 19.7 
Humanities and others 17.9 

Most of the 31 Creative Teachers had attended a workshop on the creative language 
learning conducted by the first author a year ago. They were introduced to creativity 
techniques such as remote association, morphological analysis, synectics, and 
SCAMPER. These teachers also responded to a questionnaire on the creativity 
techniques they used and the reaction of their students toward these techniques. All 
Creative Teachers indicated that they had used one or more of those techniques in their 
lessons in the past year. This could explain why the Creative sample should score 
higher on the CFTindex when compared with the Validation sample in Table 2. 

Comparison 
Table 2 compares the Creative Teachers and the Validation Teachers on the CFTindex 
as a whole and its nine subscales. The difference of 5.10 on CFTindex in favour of 
Creative Teachers is, by the t-test, non-significant and the effect size is hence small. 
Effect size is defined here as the mean difference expressed in terms of pooled standard 
deviation for a measure. However, Creative Teachers scored higher than did Validation 
Teachers with statistical significance on three of the subscales, namely, Flexibility, 
Questions, and Frustration. The effect sizes are moderate though by the standard set by 
Cohen ( 1988). 

Thus, firstly, it appears that Creative Teachers were more likely to promote flexible 
thinking among students through probing their ideas, encouraging asking questions and 
thinking in different directions, allowing time for thinking, and allowing deviation from 
instructions. Secondly, Creative Teachers were more likely to follow up on students' 
suggestions, to listen to the students' questions (even if they do not sound practical), to 
avoid prematurely dismissing student suggestions, and to show patience when the 
questions sounded silly. Thirdly, the Creative Teachers were more likely to show 
empathy towards students experiencing failures and frustration and to guide them in 
overcoming the emotional stress and learning from failure. 
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Table 2. Mean Comparisons 

Validation Teachers Creative Teachers 
(N=117) (N=312 t ES 

I 

Mean SD Mean SD 
CFTindex 208.64 27.27 213.74 22.22 1.08 0.19 

Independence 21.80 3.46 22.87 3.45 1.53 0.31 

Integration 24.23 3.98 23.77 2.88 -0.72 -0.12 
Motivation 24.21 3.25 23.81 2.93 -0.67 -0.13 
Judgment 22.34 3.93 22.52 3.61 0.24 0.05 
Flexibility 22.52 3.95 24.42 3.01 2.91 0.50 
Evaluation 22.50 3.58 21.58 3.53 -1.29 -0.26 
Questions 23.69 3.42 25.16 2.53 2.65 0.45 
Opportunity 23.95 3.50 24.52 2.74 0.97 0.17 

Frustration 23.64 3.67 25.10 3.33 2.12 0.40 

Note: t-ratios equal to or greater than 1.96 are statistically significant (two-tailed) 

Inter-Correlations 
In the validation study, the CFTindex and the nine sub-scales were found to correlate 
significantly, varying from a moderate .49 to a high .82 with a median of .67. As shown 
in Table 3 below, for Creative Teachers, the inter-subscale correlations vary from a 
low .16 (between Independence and Motivation) to a high .79 (between Integration and 
Flexibility). The median of these correlations is .62, slightly lower than the one for the 
Validation Teachers. Note that all nine subscales, except Motivation, have high 
correlation with CFTindex as a whole, and that the correlations vary from a 
moderate .52 to a high .87, with a median of .81. These patterns of correlations may be 
taken as an indication that the nine subscales may somewhat be treated separately, 
which has the advantage of providing information of specific aspects of creativity 
fostering behaviour needed for guidance to teachers. 

Table 3. Inter-correlations and Reliabilities 
1 2 3 4 5 6 7 8 9 10 

1. CFTindex 1.00 

2. Independence .77 1.00 

3. Integration .84 .55 1.00 

4. Motivation .52 .16 .40 1.00 

5. Judgment .86 .61 .74 .57 1.00 

6. Flexibility .87 .62 .79 .36 .74 1.00 

7. Evaluation .83 .63 .64 .33 .69 .60 1.00 

8. Questions .81 .44 .71 .48 .69 .59 .66 1.00 

9. Opportunity .80 .77 .57 .19 .60 .70 .60 .57 1.00 

10. Frustration .81 .66 .62 .30 .47 .69 .69 .63 .70 1.00 

Cronbach' s alE has .95 .81 .80 .62 .76 .83 .77 .70 .71 .85 

Note: r's equal to or greater than .36 are statistically significant (p < .05, two-tailed). 

Table 3 also presents the reliabilities of the nine subscales and the CFTindex. In terms 
of internal consistency as indicated by the Cronbach's alpha coefficients, the nine
subscales show largely high reliability, varying from .61 to .85 with a median of .77. 
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By comparison, the alpha coefficients for the Validation Teachers' responses vary 
from .74 to .85 with a median of .82. Bearing such minor variations in mind, it may be 
safely concluded that the instrument, either as a whole or as a set of subscales, yielded 
reasonably reliable information of the teachers' 9reativity fostering behaviour. 

Factor Analysis 
In the earlier validation study, when the responses to the nine subscale were factor
analyzed one subscale at a time, one factor was obtained for one subscale indicating its 
unidimensionality. Total variances explained vary from 4 7.19% (Evaluation) to 65.00% 
(Frustration). 

When the data of the Creative Teachers were analyzed, the results differ somewhat 
(Table 4). However, as the group size is rather small, the factor analysis results should 
be treated with caution. In this case, total variances explained vary from 52.88% 
(Evaluation) to 74.81% (Judgment). However, while five subscales (Independence, 
Integration, Flexibility, Evaluation, and Frustration) retained the characteristics of 
being unidimensional, four subscales each yielded two orthogonal factors (Motivation, 
Judgment, Questions, and Opportunities). This deviation from the validation study 
might have been due to (a) the small group size that rendering the factor structure 
unstable and (b) homogeneity of the Creative Teachers having curtailed the variance 
and hence reduced the inter-correlations and therefore affected the factor structure. 
Anyway, the question of factor invariance of the CFTindex is what further research 
could address, although most of the subscales are found to show factor invariance. 

Table 4. Factor Analysis 

Items 

Independence (60. 7 3% total variance explained) 
Encourage students to show what they have learned on their own. 
Teach students the basics and leave then to find out more. 
Leave questions for students to find out for themselves 
Teacher students the basics and leave room for individual learning. 
Leave open-ended questions for my students to find the answers. 
Integration (56. 9 3% total variance explained) 
Students have opportunities to share ideas and views. 
Students have opportunities to do group work. 
Students are encouraged to contribute to the lesson. 
Encourage students to ask questions and made suggestions 
Students are expected to work in group co-operatively. 
Motivation (72. 77% total variance explained) 
Learning the basic knowledge/skills well is emphasized. 
Emphasize the importance of mastering the essentials. 
Expect students to learn the basic knowledge/skills well. 
Moving to the next topic quickly is not main concern. 
Covering the syllabus is not more important than student learning. 
Judgment (74.81% total variance explained) 
Get students to explore their ideas before taking a stand. 
Follow up students' questions with questions to make them think. 
Do not give own views immediately on students' ideas. 

Fl F2 

.709 

.809 

.696 

.787 

.880 

.751 

.773 

.744 

.791 

.712 
48.19% 24.58% 

.920 

.887 

.803 

.813 

.692 
37.96% 36.84% 

.754 

.853 
.912 
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Comment on students' ideas only after more thorough exploration. 
Encourage students to do things differently although this takes time. 
Flexibility (60.48% total variance explained) 
Probe students' ideas to encourage thinking. 
Encourage students to ask questions freely. 
Encourage students to think in different directions 
Like students to take time to think in different ways. 
Allow students to deviate from what they are told to do. 
Evaluation (52.88% total variance explained) 
Expect students to check their own work. 
Provide opportunities for students to share strengths and weaknesses. 
Students to check their own work before the teacher does. 
Students have opportunities to judge for themselves. 
Allow students to show one another their work before submission. 
Questions (69.30% total variance explained) 
Follow up on students' questions. 
Listen to students' questions carefully. 
Don't dismiss students' suggestions lightly. 
Listen to students' suggestions even if they are not practical. 
Listen patiently when students ask questions that may sound silly. 
Opportunities (71.95% total variance explained) 
Encourage students to try out what they have learned. 
Appreciate students' putting what they have learned into different 
uses. 
Encourage students to do different things with they have learned. 
Don't mind students trying out their own ideas and deviating. 
Allow students to go beyond what I teach them. 
Frustration (63.23% total variance explained) 
Students who are frustrated can come for emotional support. 
Help students who experience failure to regain confidence. 
Help students to draw lessons from their own failures. 
Encourage students to take frustration as part of the learning process. 
Encourage students who experienced failure to find other solutions. 

Table 5. Factor Loadings 
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Validation Teachers Creative Teachers 
1. Independence 
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3. Motivation 
4. Judgment 
5. Flexibility 
6. Evaluation 
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8. Opportunity 
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Total variance explained 
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In the earlier validation study, when the nine subscale scores (not the total scores for 
the 45 items) were factor analyzed, one factor was obtained. However, in the present 
study, the same analysis was run, with constrain of one factor to be identified. Table 5 
compares the resultant factor loadings for both analyses. As can be seen therein, the 
factor loadings for the two analyses are rath~r close, with the exception of Motivation 
and Evaluation which have obviously lower coefficients. While 95% total variance was 
explained in the earlier study, only 65% was explained in the present study. Again, it is 
here where future research could shed new light. · 

Discussion And Conclusion 
There are a considerable number of instruments for measuring and defining creativity 
(Cropley, 2000) but the area of creativity fostering behaviour lacks a properly validated 
instrument. The CFTindex can fill this gap as it garners more support for psychometric 
adequacy. The present study set out to explore additional validity evidence for the 
CFTindex. Its findings (e.g., the possible presence of two orthogonal factors in 
Motivation, Judgment, Questions, and Opportunities) represent another small step in 
the ongoing process of validating and refining a psychological instrument. 

The patterns of correlations in Table 3 suggested that the nine subscales might be 
treated separately. Further study is needed to confirm this. If it is indeed the case, the 
CFTindex would be a practical means of providing teachers with information on the 
specific aspects of their creativity fostering behaviour on which they might act. 
Generating awareness is an important first step to enabling action. Teachers may, for 
example, begin by appreciating their own behaviours as a means of encour~ging 
creativity in the classroom, by being sensitive towards students' curiosity and 
idiosyncrasies, by becoming knowledgeable about the creative processes and so on. 
The CFTindex serves a need as it is well known that teachers are already facing a 
complex microcosm in the classroom and creativity is a challenge to foster. 

Should teachers be mindful of whether their behaviours toward students would foster 
the very creativity they sought for? The role of a teacher in modelling creative . 
behaviours is an important one. Students can learn quickly from observations of models 
provided by adults they respect or admire. Indeed, it is hard to ignore the fact that a 
person does learn by observing the behaviours of other people (e.g., Bandura, 1977, 
200 I). More specifically, Torrance ( 1965) found that a positive attitude among teachers 
toward creativity fosters creativity in students. The CFTindex is a means of sensitizing 
teachers to specific creativity fostering behaviours which they might model to promote 
students' overall development in thinking creatively. 

Teachers' behaviours constitute part of the classroom social environment. A teacher's 
beliefs about which social norms are appropriate or acceptable to his or her classroom 
bear upon that environment in significantly ways. Classroom norms of the 
mathematical kind, called sociomathematical norms (Yackel & Cobb, 1996), are 
known to influence mathematics performance by establishing what is considered as 
legitimate in doing mathematics and so shape students' beliefs about mathematics. A 
similar effect may be expected where student creativity is concerned. A teacher might 
considered it "legitimate" that students think divergently anytime during a lesson with 
without fear of ridicule. Social reinforcement such as praise and constructive feedback 
(e.g., students observing certain behaviours being tolerated) is integral to effective 
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modelling (Bandura, 2001 ), and rewards of some kind to be favourable to encouraging 
creativity (Amabile, 1996). 

Perhaps, students too can benefit from an awareness of their own creativity fostering 
behaviour. Thus, a potential area of developm~nt is a student's version of the CFTindex 
which may serve to provide a self-fulfilling or self-efficacious purpose for students 
keen to enhance their creativity (Ban dura, 200 1 ). 

To conclude, the CFTindex has the potential to provide practical information to a 
classroom teacher keen on developing students' creativity. Also, the present study's 
attempt at procuring more validity evidence has served a purpose in pointing to 
potential areas of research in the ongoing effort of instrument refinement and validation. 
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