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Abstract

This paper reports the findings on the development and validation of the Fostering
Intellectual Excitement (IE) Questionnaire amongst the student teachers. Initially, 16 items
which portray the construct of Fostering IE were generated and subsequently administered
to a group of 248 teachers. Analyzing the dataset using the Exploratory Factor Analysis (EFA)
indicates that, while all the 16 items of IE were retained, they were nevertheless clustered
into 4 sub-constructs, labelled as Group Discussion (GD), Critical Thinking (CT), Evaluate Peer’s
Work (EW) and Knowledge Transfer (KT) respectively. This 4-sub-construct Fostering IE
Questionnaire was again administered to 458 in-service teachers and the dataset were
analyzed by means of the Confirmatory Factor Analysis (CFA) whereby each measurement
model was tested to see the relationship of each sub-construct (or latent variable) with its
measures. The finding shows that each of the four sub-constructs of the IE has the sufficient
validity and model fit. Consequently, a valid and reliable Fostering Intellectual Excitement
Questionnaire with 4 sub-constructs, namely GD, CT, EW and KT, were generated and
validated which teacher educators could capitalize on to gauge the extent such a teaching
behavior has been enacted in their respective classroom.

Keywords: Measurement Model, Intellectual Excitement, Group Discussion, Critical Thinking,
Evaluate Peer’s work, Knowledge Transfer

Introduction

In the current trend where student-centered approach is under the spotlight, learning has to
be meaningful and interesting. Student needs to be actively involved in their learning. The
conviction of teaching is about “transmitting knowledge” needs to be diverted to teaching is
facilitating or assisting students in their learning exploration. This is to be aligned with the
definition of quality teaching by few scholars, for example Darling-Hammond and Bransford
(2005) and Henard and Leprince-Ringuet (2008) who claimed that learning is about what
students have achieved at the end of the day. In short, these scholars defined quality teaching
as facilitating students and providing opportunities to the students to explore rather than to
just listen and absorb information given by the teacher. The setting of teaching should also
boost the student intellect level so that learning can be meaningful. In preparing teachers for
the future, teacher educators need to ensure intellectual excitement is imbedded in their
teaching. This is crucial because whatever experience vicariously gained by student teachers
in a teacher education institution will somehow influence the way in which they teach in
school (Jefferson, 2009).
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Literature Review

Fostering intellectual excitement is one of the elements needed in aligning teacher education
to the characteristics of a quality teacher. Perkins, Schenk, Sh, and Vrungos (1995) defined
the intellectual excitement as a process of bringing the students to the ambience where the
critical thinking as well as the problem-solving take place. The review of the literature
indicates that the training a teacher gets will affect the way he/she teaches in school (Darling-
Hammond, 2006). Therefore, it is crucial to provide a surrounding that excites a student
teacher’s intellect in teacher education institution with the hope that he/she will, in turn,
provide similar intellectual excitement in his/her teaching. Teacher educators need to gear
teaching towards boosting student teachers’ intellectuality by inculcating thinking in the
classroom activities. By eliciting a yes or no, or right or wrong response from the student
teachers, teacher educators are not promoting thinking. Instead, the dichotomous response
should go beyond student teachers’ intellectual capacity such as giving ideas, critiquing, and
evaluating.

Based on the ethnographic analysis of over 500 nominations for teaching awards,
MccCaslin and Lowman (1995) found that fostering intellectual excitement has a larger effect
on student learning. This finding corresponds to other literature that suggested a few domains
that gear towards fostering student teachers’ intellectual excitement. One of the domains is
that of group discussion in which teacher educators advocate the use of argumentation that
requires students to justify their ideas with facts and this obviously leads to the discussion
with regard to challenging student teachers’ intellect (Caires, Almeida, & Vieira, 2012; Kroll,
2004). Group discussion triggers not only the presenter’s level of intellect, but also the levels
of intellect of other student teachers who ask questions (Samples & Copeland, 2013).

A quasi experimental design study by Crowe, Silva, and Ceresola (2015) has discovered
that students need to use their level of intellect in order to comment on their peers.
Therefore, students should be given the opportunity to evaluate and comment on their peers’
work, giving the necessary and useful suggestions. Samples and Copeland (2013), for example,
proposed that teachers should encourage students to react, argue and challenge their peers’
presentation. This will trigger and spark the intellectuality at both sides, namely the presenter
and the audience. The discussion and argument amongst student teachers are one of the
ways of transferring their knowledge amongst each other (Samples & Copeland, 2013).
Studies have shown that classroom setting which advocates the knowledge transfer during
the group discussion will also boost students’ intellect (Crowe et al., 2015). All these four
domains that were found in the literature support the activities that will trigger a student
teacher’s level of intellect and should be considered well-ahead in the planning for teaching
student teachers.

Purpose of the Study

This purpose of this study was two-fold. Firstly, it aimed to develop and validate a
guestionnaire on Intellectual Excitement, and secondly, to confirm the dimensions (or sub-
constructs) that were derived from the earlier construct of fostering Intellectual Excitement
which the review of the literature found it to be an important aspect that needs to be
inculcated by teacher education institutions.
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Methodology

Research Design

The research design employed was that of two phases. The first phase involved the
development and validation of a questionnaire on Intellectual Excitement, while the second
phase involved the confirmation by means of confirmatory factor analysis for each of the sub-
constructed emerged in the first phase.

Sample

Given the objectives of the study, two stages of sampling were involved. Firstly, in exploring
the concept of Intellectual Excitement, which is portrayed by 13 items, 248 teachers were
selected as respondents. Gorush (1983) and Comrey and Lee (1973) recommended that a
sample size within the range between 100 and 250 is good to run an Exploratory Factor
Analysis (EFA). Secondly, in confirming the sub-constructs of Intellectual Excitement that were
emerged in the earlier phase, 458 teachers were involved as the respondents. The samples
were selected by following the Krejcie and Morgan’s (1970) Table for determining the samples
size. The initial sample size selected was 350. However, since this involves a survey of the
respondents, the response rates are typically predicted below hundred percent (Bartlett,
2005), and thus, 40% were added to the earlier sample size of 350 as suggested by Salkind
(1997) to avoid the low return of the survey. Accordingly, the drawn sample size from the
population was 490 teachers to which the questionnaire was administered. However, only
458 respondents returned their questionnaires.

Instrument

In Phase 1, the Intellectual Excitement Questionnaire was developed by generating a total of
16 items which purportedly represent or portray the concept of Intellectual Excitement. The
items were shown in Table 1.

Table 1.
16-item Questionnaire
Sub-construct Items
1. having student teachers complete a problem-solving
game in class.
2. assigning small group discussions.
1 3. having student teachers do small group presentations
Group Discussion through plays or panel discussions.
4. encouraging student teachers to debate on issues
related to the topics covered in the course.
5. using role-plays and simulations.
6. assigning small research project.

7. having student teachers to present their work in class.
8. encouraging student teachers to challenge ideas of

2 their classmates or other people.
Critical Thinking 9. having student teachers to analyse and discuss real-
life situations related to the topics covered in the
course.
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10. having student teachers to write critical reviews about
a reading text.

11. having student teachers to critically evaluate the work

3 of their peers.
Evaluate Peer’s 12. using real life situation as examples.
Work 13. having student teachers compare theories relevant to
the course.

14. asking questions that require higher order thinking
(e.g. applying, analysing, synthesising, creating,

4 evaluating, reasoning).
Knowledge 15. having student teachers involve in multidisciplinary
Transfer project teams and /or professional practice setting.

16. having student teachers engage in knowledge transfer
activities in communities, professions and/or
industries.

All the items use the five-point Likert scale format. The scale ranges from 1 to 5 points: 1=Not
at all important, 2=Slightly important, 3=Moderately important, 4=Very important,
5=Extremely important. Given that all the 16 items were retained in Phase 1, these are items
were reused for Phase 2. In other words, the 16-item Intellectual Excitement Questionnaire
was again and administered, but to group of different respondents.

Data Analysis Procedure

In Phase 1, the dataset collected were analysed using Exploratory Factor Analysis with varimax
rotation. In Phase 2, the dataset collected were analysed by means of Confirmatory Factor
Analysis (CFA). In Phase 1, SPSS 21 was used while in Phase 2, AMOS 25 was employed.

Findings

The findings are presented in two phases. Phase 1 is the validation of the Intellectual
Excitement Questionnaire, while Phase 2, the confirmation of the sub-constructs of the
Intellectual Excitement Questionnaire.

Phase 1

Findings of the EFA shows the KMO for the IE is .907 indicated that the IE items were
factorable and sufficient to conduct a factor analysis. This is according to Cerny and Kaiser
(1977) stated that adequate value for KMO test is between 0.8 to 1. The Bartlett’s Test for the
construct IE is significant (p < 0.05), indicating that the correlation between the items are
adequate to conduct a factor analysis. The results of KMO and Bartlet’s Test for IE are shown
in Table 2.
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Table 2.

The KMO and Bartlet’s Test for IE

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .907
Approx. Chi-Square 1731.827

Bartlett's Test of Sphericity df 120
Sig. .000

When subjected to principal components factor analysis, 16 factors were produced. This was
expected because in every factor analysis, there are the same number of factors as there are
variables. Hence, a factor rotation was used, and more specifically, the varimax rotation. The
results of the rotated component matrix are given in Table 3. The factor loading for each of
the items for IE construct is greater than .40 which is considered as fair according to
Tabachnick & Fidell (2001). As shown in Table 3, the items were clustered into four sub-
constructs based on the factor loading values.

Table 3.
Rotated Component Matrix®

Constructs 1 2 3 4
Q1 Intellectual excitement .748
Q2 Intellectual excitement 774
Q3 Intellectual excitement .806
Q4 Intellectual excitement .678
Q5 Intellectual excitement .649
Q9 Intellectual excitement 431

Q6 Intellectual excitement .455
Q8 Intellectual excitement 496
Q11 Intellectual excitement .580
Q13 Intellectual excitement .792

Q7 Intellectual excitement .504
Q10 Intellectual excitement .569
Q12 Intellectual excitement .876

Q14 Intellectual excitement .602
Q15 Intellectual excitement 458
Q16 Intellectual excitement .838

Each of the sub-constructs emerged was named according to theme and frequency of
the words and phrases occurred in the items for each construct. The first sub-constructs with
6 items was named Group Discussion (GD), while the second sub-construct with 4 items was
labelled as Critical Thinking (CT). Meanwhile, the third sub-construct with 3 items was labelled
as Evaluate Peer’s Work (EW) while the fourth sub-construct with 3 items was labelled as
Knowledge Transfer (KT). Therefore, in Phase 1, a valid and reliable 4-factor Intellectual
Excitement was produced.
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Phase 2

The findings of the measurement model for each of the sub-construct are presented in Table
3. According to Fornell & Larcker (1981) and Bagozzi & Yi (1988) the construct is valid when it
has achieved an acceptable value when Outer Factors greater than 0.5, Composite Reliability
(CR) greater than 0.6 and the Average Variance Extract (AVE) greater than 0.5. Findings of this
study have shown that GD has achieved all the acceptable values meanwhile the AVE for CT,
EW and KT have achieved lower than acceptable value 0.5. The value of 0.4 lesser than 0.5 is
acceptable if the CRis higher than 0.6 (Fornell and David, 1981). Table 3 shows the acceptable
values of the sub-constructs that emerged from the IE of this study.

Table 3.
The Acceptable Values for the Sub-constructs for IE
Variables Item OUte(,;(L)OSG)dmg CR AVE AVE
' (>0.6) (>0.5) SQUARED
el .584
1 e2 .789
Group Discussion e3 772 0.848 0.847 0.698
(GD) ed 742
e5 .675
eb .597
) e/ 742
Critical Thinking e 44 0.682 0.453 0.595
(cT) e9 .573
el0 .500
3 ell .662
Evaluate Peer’s el2 .685 0.618 0.460 0.600
Work (EW) e13 516
4 eld .688
Knowledge el5 .632 0.649 0.483 0.620
Transfer (KT) el6 .529

The Measurement Model for IE shows a validity and is fit when the value for the goodness of
fit RMSEA= .09. This is in accordance to Hair, William & Babin (2011) and Kline (2011) that
the model is fit when RMSEA < 0.08 and MacCallum (1996) that the RMSEA range from 0.08
to 0.10 is consider a mediocre fit. The CFI for IE is .089 according to Kline (2011) the CFI > 0.90
is an acceptable value for model fit. Whereby the Chi-square/df=95 have shown a
nonsignificant value is less than .05 but Chi-square is not the only way to determine if the
model is fit (Byrne, 2010) and (Kline, 2011). In the case of bigger samples size that more than
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200 Chi-square is not suitable to be used to measure if the model is fit (Zainudin Awang, 2015).
Figure 1 shows the Measurement Model of the IE.
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Figure 1. The Measurement Model of Intellectual Excitement (IE)

Conclusion

Four sub-constructs emerged from EFA of the study were further validated by employing the
CFA in Measurement Model and it has a validity and fit the data study if it has achieved a
goodness of fit as suggested by Hair, Black, Babin and Anderson (2014) that the model is fit
by utilizing at least three model fit namely absolute indices, incremental fit indices and
parsimonious fit indices. The psychometric findings were supported by the literature (see
Perkins, Schenk, Sh, and Vrungos, 1995); Caires, Almeida and Vieira (2012); Kroll (2004); and
Silva and Ceresola (2015)) that suggested the four domains of intellectual excitement as a
finding in their study. Therefore, teacher educators need to integrate all 4 domains namely
Group Discussion, Critical Thinking, Evaluate Peer’s Work and Knowledge transfer in their
teaching and learning activity in order to foster intellectual excitement amongst student
teacher.
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