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A Confirmatory Factor Analysis of the Teaching and 
Learning Conceptions Questionnaire (TLCQ)

Sami Şahin and Harun Yılmaz

This study examines pre-service teachers’ conception about teaching and learning 
using the perspectives of Traditional Teaching (TT) and Constructivist Teaching (CT). 
Using the Teaching and Learning Conceptions Questionnaire (TLCQ) by Chan and 
Elliot (2004), data were collected from460 pre-service teachers in Turkey through 
an online questionnaire. An exploratory factor analysis and confirmatory factor 
analysis were conducted to validate the TLCQ that was translated into Turkish. The 
results revealed a factor model, with nine items. Correlations between CT and TT 
was moderate suggesting a distinct relationship. 
Keywords: Pre-Service Teachers, Constructivist Teaching, Traditional Teaching, 
Teaching and Learning Conception

Changes in society require educators to 
constantly adjust their teaching and learn-
ing approaches. In education, the shift from 
traditional teaching to learner-centered teach-
ing, which emphasizes constructivism, has 
become especially popular.  However, many 
teachers tend to resist changing their teaching 
practices (Duffy and Roehler, 1986). 

Constructivism has been widely used in 
the classroom environment. It refers to teach-
ing with a focus on student centered learning 
instead of teacher-centered learning. In order 
to make students more active, teachers use 
various strategies and tools. However, many 
teachers do not willingly accept alternative 
tools and strategies such as rubrics and 
project-based learning (Jonassen, 1999). 
Constructivist teachers do not act as a center 
of information and are not responsible for 
transmitting knowledge to students. They cre-
ate learning environments in which students 
interact with peers and teachers, and provide 
students with opportunities to use previous 
knowledge to construct new knowledge. In 
constructivist learning environments, teach-
ers facilitate the learning process of students 

by giving directions and clues (Jonassen, 
1999). Constructivism also proposes that 
students build their knowledge based on 
previous knowledge, so students need to be 
actively involved in their own learning pro-
cess. In good classrooms, students interact 
with each other as well as the content, which 
enables them to be active participants, and 
responsible for their learning process. Since 
different students learn in different ways and 
each student has unique needs, technology 
offers tailored environments and contents 
based on students’ levels and needs. Differ-
ences in student learning styles and learning 
pace, technology especially computers all 
offer great opportunities for both students 
and teachers.

When looking at the traditional way of 
teaching, teachers teach in a didactic manner, 
and they function as an information source 
during teaching (Brooks and Brooks, 1999). 
They are also responsible for disseminating 
information to students. Teachers look for 
the correct answer to know whether students 
learn what is taught or not. However, con-
structivist teachers are responsible for setting 
up the learning environment for students and 
facilitating interactions among students and 
themselves. While constructivist teachers 
need more time to prepare a learning envi-
ronment than traditional teachers, traditional 
teachers cover the learning subject in a shorter 
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time than constructivist teachers. 
Pre-service teachers tend to teach as 

they were taught (Kim and Sharp, 2000). 
Therefore, before starting their teaching ca-
reers, pre-service teachers should be trained 
about knowledge and skills of constructivist 
approach. Also, pre-service teachers need to 
be informed about how constructivism can 
be merged in the class practice. Pre-service 
teachers gain teaching experience in the 
classroom during their teacher education, 
and this experience affects their beliefs about 
constructivism. Teachers have been affected 
by their own teachers, and they teach accord-
ingly (Stuart and Thurlow, 2000). 

Since teachers’ beliefs play a crucial 
role in teaching and these beliefs are hard to 
change, it is important to know what teachers’ 
beliefs are. According to Richardson (1996), 
there is a direct connection between teachers’ 
beliefs and their teaching practices. If pre-
service teachers’ beliefs are not developed 
according to constructivism, the teachers 
are likely to fail when they start construc-
tivist teaching (Guyton, 2000). Therefore, 
it is important for both teachers and teacher 
candidates to be exposed to constructivist 
teaching to construct or reconstruct their 
beliefs about teaching. 

Method
The survey method was used in this 

study. The survey questionnaire was deliv-
ered through the Internet. In order to locate 
students to participate in the study, an an-
nouncement was made on the websites of 
various teacher education programs in Turkey 
and an e-mail was sent to students of those 
programs. Both the announcement and e-
mail gave students the information that the 
study was voluntary and no credit would be 
given. The announcement and e-mail asked 
students to click on a URL to fill in the web-
based survey questionnaire. About 2,500 
students from teacher education programs 
in Turkey were solicited to participate in the 
study. Out of 2,500 students, 460 students 

(18.4%) volunteered to participate in the 
study. Participants consisted of 280 males 
and 210 females. The participants’ class level 
distribution was: 194 from the freshman, 
106 from sophomore, 100 from junior, and 
60 from senior. The participants distributed 
around various areas of disciplins (primary 
education, english language education, el-
ementary mathematics education, elementary 
biology education, science education, social 
studies education, religion education, com-
puter education, turkish language, chemistry 
educationare). Consequetly, the participants’ 
demographic characteristics are seen in that 
they are distributed across both genders, all 
class levels, and subject areas from various 
teacher education programs at universities 
throughout Turkey so that a generalization 
of the results is possible for Turkey and the 
other countries from similar economical and 
cultural states. 

Data were collected using the Teaching 
and Learning Conceptions Questionnaire 
(TLCQ) developed by Chan and Elliot (2004). 
They carried out the validation study among 
385 teacher education students of a territory 
institution in Hong Kong. The questionnaire 
used a 5-point Likert type scale (1, Never; 2, 
Rarely; 3, Sometimes; 4, Often; 5, Always). 
Its overall Cronbachs’ alpha reliability coef-
ficient was reported 0.84. They carried out 
a principal component extraction to test 
construct validity and proved 30 items with 
factor loadings ranging between 0.33 and 
0.67 in two parts, “classical teaching” and 
“constructivist teaching.”

The questionnaire was translated into 
Turkish by researchers and reviewed by an 
English language expert. During the trans-
lation process, some words and concepts 
were clarified through further explanation. 
After translation, the draft questionnaire was 
delivered to 30 teacher education students to 
obtain feedback on the usability and read-
ability. After that, corrections were made to 
the questionnaire and it was finalized to be 
delivered to the target participants. 
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Results
The construct validity of the adapted 

TLCQ was done by executing an Exploratory 
Factor Analysis (EFA) and a Confirmatory 
Factor Analysis (CFA). Using CFA after 
EFA is a common method in construct va-
lidity inquires (Worthington and Whittaker, 
2006). Principal component analysis (PCA) 
technique was used for the EFA at this study. 
The purpose of PCA was to define the com-
ponents under which the questionnaire items 
were loaded  (Tabachnick and Fidell, 2007).

Before the PCA, Kaiser-Meyer-Olkin 
(KMO) test was used to test the adequacy of 
the sample size for factor analysis and found 
0.91. Additionally, Barlett test was used to 
test the normality of the distribution of the 
sample and find χ2

36=1746 (p< 0.001). These 
results confirmed that the sample size and 
the normality is proper to continue with the 
PCA (Leech, Barrett, and Morgan, 2005). 
As a result of the PCA, the adapted TLCQ 
items were collected under two construct and 
they explain 69.47% of the total variance. In 
addition, conducting a parallel analysis two 
factor solution was also confirmed. All the 
nine items of the adapted TLCQ had loadings 
over 0.600. The critical value in PCA that 
item loadings should be over is 0.300 (Hair, 
Black, Babin, Anderson and Tatham, 2006). 

As a result of the PCA, The adapted 
TLCQ had 4 items under CT. The first item 
was “It is important that a teacher understands 
the feelings of the students”. This item was 
named as Feelings. The second item was “In 
good classrooms there is a democratic and 
free atmosphere which stimulates students to 
think and interact”. This item was named as 
Democracy. The third item was “The focus of 
teaching is to help students construct knowl-
edge from their learning experience instead 
of knowledge communication”. This item 
was named as Experience. The fourth item 
was “Different objectives and expectations 
in learning should be applied to different 

students”. This item was named as Individual 
Differences. The adapted TLCQ had 5 items 
under TT. The f﻿﻿irst item was “Learning means 
remembering what the teacher has taught”. 
This item was named as Memorization. The  
second item was “No learning can take place 
unless students are controlled”. This item 
was named as Control. The third item was 
“Learning simply means listening the ideas 
from lecturers without questioning them”. 
This item was named as Listening. The 
fourth item was “Teaching is simply telling, 
presenting or explaining the subject matter”. 
This item was named as Lecturing. The fifth 
item was “The major role of a teacher is to 
transmit knowledge to students”. This item 
was named as Transmitting.

The CFA was  executed at the second 
stage of the construct validity of the adapted 
TLCQ. Analyzing the CFA model it was 
seen that a correlation between Lecturing 
and Transmitting significantly increase the 
goodness of the fit indicies of the model. 
When these two items were seen relavant, it 
was decided to correlate their errors. After 
that the CFA model was analyzed again. 
The final parameters of the adapted TLCQ 
are presented in Figure 1. The correlation 
between CT and TT is 0.31. This correlation 
suggests that CT and TT are seen somewhat 
related, but the correlation is not so high as to 
suggests that they are all measuring the same 
construct. The factor loadings are shown on 
the arrows from the latent variables to the 
observed variables in the model. The loadings 
for the four variables on CT range from 0.60 
to 0.70. The loadings for the five variables 
on TT range from 0.63 to 0.75. All loadings 
and correlations among the latent variables 
are found significant (p < 0.001). Using the 
rules of Tabachnick  and Fidell (2007), all the 
factor loadings are considered fair to excel-
lent, and all indicator variables significantly 
load on the expected latent variable.
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Figure 1: The CFA Model of TLCQ

Various fit indices are used to test the 
adequacy of CFA models. Researchers 
commonly use chi-square goodness, good-
ness of fit index (GFI), normed fit index 
(NFI), relative fit index (RFI), comparative 
fit index (CFI), incremental fit index (IFI), 
root mean square residuals (RMR), and root 
mean square error of approximation (RM-
SEA). Values over 0.90 indicates good fit 
for GFI, NFI, RFI, CFI and IFI (values close 
to 1 indicates perfect fit while values close 
to zero indicates bad fit) and values below 
0.05 indicates good fit for RMR and RMSEA 
(Schumacker and Lomax, 2004; Meyers, 
Gamst, and Guarino, 2006; Raykov and Mar-
coulides, 2006). The fit indices of the CFA 
model confirmed two factor model with nine 
items (GFI=0.980, NFI=0.974, RFI (0.963), 

CFI=0.964,; IFI=0.988, RMR=0.019, and 
RMSEA=0.041). Internal reliability of the 
questionnaire was calculated by Cronbach’s 
alpha. The alpha coefficient was found to be 
0.88 for items of CT and 0.80 for items of 
TT. These results confirm that the adapted 
TLCQ is realiable to understand pre-service 
teachers’ conception of teaching and learning. 
Calculating mean and standart deviations; CT 
items scored between 4.16 and 4.41; their 
average was 4.28. This result indicated that 
the pre-service teachers were positive about 
CT in most situations. On the other hand, 
the TT items scored between 2.14 and 2.52; 
their average was 2.32. This result indicated 
that the pre-service teachers were negative 
about TT in most situations. The standard 
deviations of the items in CT ranged below 1, 
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while the standard deviations of the items in 
TT ranged above 1. This result indicates that 
teacher candidates were more homogeneous 
in their views of CT than in their views of TT.

Discussion and Conclusion
In this study, by executing a principle 

component analysis, 21 items were removed 
from the Teaching and Learning Conceptions 
Questionnaire (TLCQ) since their low and 
confusing loadings. This result indicates 
cultural differences on understanding teach-
ing and learning in the context of the TLCQ. 
The confirmatory factor analysis proved the 
two factor model (CT-TT) with nine items. 
These nine items are the most remarkable 
characteristics of constructivist teaching 
versus traditional teaching from the perspec-
tives of the Turkish pre-service teachers. The 
model indicated that CT and TT somewhat 
correlated, but the correlation is not so high 
as to suggests that they are all measuring the 
same construct. 

The constructivist conception of teaching 
and learning estimate the variability in the 
belief that  “It is important that a teacher under-
stands the feelings of the students” by 0.70; “In 
good classrooms there is a democratic and free 
atmosphere which stimulates students to think 
and interact” by 0.74; “The focus of teaching 
is to help students construct knowledge from 
their learning experience instead of knowledge 
communication” by 0.57; and “Different objec-
tives and expectations in learning should be 
applied to different students” by 0.60.

The traditional conception of teaching 
and learning estimate the variability in the 
belief that  “Learning means remembering 
what the teacher has taught” by 0.64; “No 
learning can take place unless students are 
controlled” by 0.67; “Learning simply means 
listening the ideas from lecturers without 
questioning them” by 0.63; “Teaching is 
simply telling, presenting or explaining the 
subject matter” by 0.75; “The major role of a 
teacher is to transmit knowledge to students” 
by 0.72. In addition the latter two belief have 

a correlation by a coefficient of 0.46.
This study showed that Turkish teacher 

candidates believe in constructivist teaching 
more than traditional teaching. This is similar 
with Chai and Khine’s (2008) study resulted in 
that Singaporean pre-service teachers are in-
clined towards constructivist teaching. Since 
teachers require adopting a student-centered 
teaching and constructivism in practice, pre-
service teachers should be prepared for the 
application of this philosophy. However, it 
is not well known to what extent they see 
a constructivist teaching as applicable and 
how they apply constructivism in teaching. 

It is essential that teacher educators sup-
port the development of beliefs teaching and 
learning among pre-service teachers (Fang, 
1996; Schommer-Aikins, 2004; Pajares, 
1992; Alsup, 2006). Pre-service teachers’ be-
liefs were difficult to change, but that change 
is possible if these beliefs are repeatedly 
challenged through the creation of cognitive 
dissonance as part of the teacher education 
program. Pajares (1992) proposed that beliefs 
about the nature of knowledge and what it 
means to be a teacher are formed concurrently 
over the course of many years of exposure 
to educational practices. He found that, since 
these beliefs about knowledge and teacher 
identity are interwoven components of a 
central belief structure that begins to develop 
when pre-service teachers are very young, 
they are particularly resistant to change. 
As Cheng, Chan, Tang, and Cheng (2009) 
indicated in their study, teacher education 
schools must focus on teacher candidates’ 
beliefs and constructivist practices, and ef-
forts by teacher education schools to foster 
teacher candidates’ beliefs and views about 
constructivism are also recommended. It 
seems that Turkish pre-service teachers are 
positively affected by practices and efforts 
conducted in teacher education schools. In this 
study, self-report data were collected through 
a survey questionnaire; in future studies may 
need to focus on using more data collection 
methods such as focus groups and interviews. 



 6/ Journal of Instructional Psychology, Vol. 38, No. 4

References
 Alsup, J. (2006).  Teacher identity dis-

courses: Negotiating personal and professional 
spaces.  New York: Routledge. 

Becker, H. J. (1999). Internet use by 
teachers: Conditions of professional use and 
teacher-directed student use. Irvine, CA: Center 
for Research on Information Technology and 
Organizations,University of California, Irvine, 
and the University of Minnesota.

Brooks, J. G., & Brooks, M. G. (1999). 
In search of understanding: The case for the 
constructivist classroom. Alexandria, VA: ASCD 
Publications.

Chai, C. S., & Khine, M. S. (2008). Asses-
sing the epistemological and pedagogical beliefs 
among pre-service teachers in Singapore.  In 
M. S. Khine (Ed.), In Knowing, knowledge and 
beliefs: Epistemological studies across diverse 
cultures (pp. 287-299). Amsterdam, Netherlands: 
Springer.

Chan, K. (2003). Hong Kong teacher 
education students’ epistemological beliefs and 
approaches to learning. Research in Education, 
69, 36-50.

Chan, K.W., & Elliot, R.G. (2004). Rela-
tional analysis of personal epistemology and 
conceptions about teaching and learning. Teach-
ing and Teacher Education, 20, 817–831.

Cheng, M.M.H., Chan, K-W., Tang, S.Y.F., 
& Cheng, A.Y.N. (2009). Pre-service teacher 
education students’ epistemological beliefs and 
their conceptions of teaching. Teaching and 
Teacher Education, 25(2), 319-327.

Dede, C. (Ed.) (1998). Learning with tech-
nology: The 1998 ASCD Yearbook. Alexandria, 
VA: Association for Supervision and Curriculum 
Development.

Dexter, S.L., Anderson, R.E., & Becker, 
H.J. (1999). Teachers’ views of computers as 
catalysts for changes in their teaching practice. 
Journal of Research on Computing in Education, 
31, 221–238.

Duffy, G., & Roehler, L. (1986). Constraints 
on teacher change. Journal of Teacher Educa-
tion, 35, 55-58.

Fang, Z. (1996). A review of research on 
teacher beliefs and practices. Educational Re-
search. 38(1), 47-65. 

Guyton, E. M. (2000). Powerful teacher 
education programs. In J. D. McIntyre & D. M. 
Byrd (Eds.), Teacher education year book VIII: 

Research on effective models for teacher education 
(pp. ix-xii). Thousand Oaks, CA: Corwin Press.

Hair, J. F., Black, B., Babin, B., Anderson, 
R. E., & Tatham, R. L. (2006). Multivariate Data 
Analysis. Upper Saddle River: Prentice Hall.

Jonassen, D. H. (1999). Designing construc-
tivist learning environments. In C. M. Reigeluth 
(Ed.), Instructional design theories and models: 
A new paradigm of instructional theory, Volume 
II, pp. 215-239). Mahwah, NJ: Lawrence Erlbaum 
Associates.

Kim, M. K., & Sharp, J. (2000). Investigating 
and measuring pre-service elementary mathemat-
ics teachers’ decision about lesson planning after 
experiencing technologically-enhanced methods 
instruction. Journal of Computers in Mathematics 
and Science Teaching, 19(4), 317-338.

Leech, N. L., Barrett, K. C., & Morgan, G. A. 
(2005). SPSS for Intermediate statistics: Use and 
interpretation (2. Baskı). New Jersey: Lawrence 
Erlbaum Ass.

Meyers, L. S., Gamst, G. & Guarino, A.J. 
(2006). Applied Multivariate Research. Design and 
Interpretation. California: Sage Publication inc.

Pajares, M. F. (1992). Teachers’ beliefs and 
educational research: cleaning up a messy con-
struct. Review of Educational Research. 62(3), 
307-32.  

Raykov, T. & Marcoulides, G. A. (2006). A 
first course in structural equation modeling (2nd 
Edition). Mahwah: Lawrence Erlbaum

Richardson, V. (1996). The role of attitudes 
and beliefs in learning to teach. In  J. Sikula (Ed.), 
Handbook  of Research  on Teacher Education 
(pp. 102–119). New York: Macmillan.

Ross, S. M., Strahl, J. D. (2005). Evaluation of 
Michigan’s Freedom to Learn Program. Retrieved 
from http://www.techlearning.com

Schommer-Aikins, M. (2004). Explaining the 
epistemological belief system: Introducing em-
bedded systemic model and coordinated research 
approach. Educational Psychologist, 39, 19-29.

Schumacker, R. E., & Lomax, R. G. (2004). A 
Beginner’s Guide to Structural Equation Modeling. 
New Jersey: Lawrence Erlbaum Ass.

Stuart, C. & Thurlow, D. (2000). Making it 
their own: pre-service teachers’ experiences, be-
liefs, and classroom practices. Journal of Teacher 
Education. 51(2), 113-121.

Tabachnick, B. G., & Fidell, L. S. (2007). 
Using multivariate statistics (5th Edition). Boston: 
Allyn and Bacon.



E . . / 7 

Teo, T., Chai, C.S., Hung, D. & Lee, C.B. 
(2008). Beliefs about teaching and uses of tech-
nology among pre-service teachers. Asia Pacific 
Journal of Teacher Education, 36(2), 165-176.

Worthington, R. W. & Whittaker, T. A. 
(2006). Using exploratory and confirmatory factor 
analysis in scale development research: A content 
analysis and recommendations for best practices. 
The Counseling Psychologist, 34(6), 806-838.

View publication statsView publication stats

https://www.researchgate.net/publication/290344242

