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Abstract: The purpose of this study was to examine the validity and reliability of a Malaysian application of
the Teachers’ Teaching Practices (TTP) instrument. The TTP originally consisted of 25 items with two
subscales, for teacher-centered teaching and student-centered teaching. The study mvolved 254 respondents,
all secondary school mathematics teachers, who were required to respond to a S-point Likert scale. The
collected data were analyzed using the SPSS 16.0 and Amos 16.0 software packages. An exploratory factor
analysis was conducted prior to performing a confirmatory factor analysis, which showed good correlations
for some factors. The results of the two analyses reveal the presence of a two-factor that represents the TTP.
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INTRODUCTION

Teaching generally requires organizing and managing
a classroom, explaming assignments, commurmnicating
effectively with students and conducting question-and-
answer sessions with them [1]. The generic pedagogical
features that now comprise the observed criteria for the
quality of teaching practices include the time allocated to
students for the completion of their tasks and the rewards,
challenges and opportunities they are offered [2].
Researchers have lately been mvestigating the best ways
of measuring teaching practices. Previous studies have
explored the process of measuring teaching practices
qualitatively through class observations and mterviews
[3]. These studies have considered teachers’ reports,
journals and related documentation as important sources
of detailed information about the teachers under study
and have investigated them through preliminary
exploratory cross-sectional studies. Although some of the
issues concerning the measurement of teaching practice

appear to have been contradictory [4], researchers seemed
to find important the attempt to validate the teaching
practice instrument, especially in quantitative terms.
Consequently, measuring teaching practices
quantitatively provides teachers with a new research
direction. This study’s findings should be explored
further in order to accumulate information on teachers’
teaching practices. That information could then be used
to design professional development activities compatible
with the teachers’ pedagogical approaches, teaching
experience and subject specialties. Past researchers have
distinguished between two teaching practices—the
teacher-centered approach and the student-centered
approach. The evolution of pedagogical processes has
contributed to a variability in teaching practice [5]. A shift
from the behaviorist to the constructivist approach
should be supported. The behaviorist approach leads
to teacher-centered teaching while the constructivist
approach espouses student-centered teaching. The

criteria of each approach are discussed in the next section.
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Teacher-centered teaching, widely known as
the “traditional” method, 1s founded on the teacher’s
dominance of most of the teaching processes [6]
This type of teaching considers the teacher to be the
“information  provider.” Teachers” knowledge 1s
transmitted through  direct instruction, which is
based solely on the standardized syllabus. The students
are passive sufferers of the leaming process. [7]
states that traditional teaching focuses on student
achievement rather than on skill development. The
students do not develop an interest in learning
because most of the session i1s dominated by the
teachers. Most teachers believe that the teacher-centered
method 1s the best way to comvey knowledge [8].
Teachers who employ traditional instruction tend to
follow the pedagogical every
class. Their students prefer to be passive while the
teachers spend the entire class talking. This kind of

same routine for

scenario 1s reported by [8] as he observes a mathematics
class in China.

The reform of mathematics education requires a
change
teaching [9], which will give students the opportunity to

from teacher-centered to student-centered
contribute to the teaching and learning processes.
Teachers who use student-centered teaching allow
students to do research, make hypotheses and mamipulate
objects in ¢class [10]; students are also allowed to enhance
their understanding through class discussion, group work
and presentations. Previous studies have shown that this
type of approach optimizes students’ motivation for and
attitudes about learming [11]. Furthermore, the knowledge
gained through this approach can be retained better than
that gamed through the teacher-centered approach. The
implementation of student-centered teaching will ensure
that the teachers’ style of instruction focuses on
students’ thinking [12]. Students should be enabled to
construct their own knowledge base and lessen their
misconceptions about mathematics. The two-way
interaction between students and teachers is an important
aspect of a Finally,
measurements of Teachers” Teaching Practices (TTP)
must be made through reliable and valid scores. Thus, it
1s 1mportant to validate the TTP mstrument as a

measurement method. Thus, we pose the following

successful learning process.

research questions:

¢+ Does the measurement model for teaching practices
fit with the collected data?

¢+ Does the measurement model for teaching practices
fulfill the construct validity?

*  Does each indicator (or item) produce a nonzero
loading for each construct of teachers’ teaching
practices?

MATERIALS AND METHODS

The researchers used a stratified sampling techmque
to choose the study sample, collecting a total of 254
respondents. The respondents were secondary school
mathematics teachers working in Malaysia. Most of the
teachers (79.9%) were female; only 20.1% were male. Out
of 254 teachers, 124 (48.8%) had more than ten years’
experience; 22 (8.7%) of them had between three and five
years of teaching experience. Details are shown in
Table 1.

Instrumentations: A set of instruments consisting of
demographic information and Teachers” Teaching
(TTP) was admimstered to participants.
Respondents were asked to rate them using a 5-pont
Likert scale ranging from 1 (“Never™) to 5 (“Always™). The
Teachers’ Teaching Practices instrument, composed of 24
items, was developed by [13]. Thirteen of its items
measure teacher-centered teaching; the remaining items
measure student-centered teaching. After administering
the TTP to 120 teachers, Swan found that his respondents
preferred teacher-centered teaching [13] while obtaining
a reliability of 0.85 for the mstrument.

Practices

RESULTS

The data were analyzed using SPSS 16.0 and Amos
16.0 and the instrument was validated by both exploratory
and confirmatory factor analyses.

Exploratory Factor Analysis (EFA): An exploratory
factor analysis occurred prior to the confirmatory
factor analysis. The EFA was intended to reduce the
number of items in the instrument in order to maximize
the explained variance and identify the appropriate
nmumber of items in each of the variables’ factors [14]. The
eigenvalue greater than the 1-rule and the scree plot test
are often used to extract the required number of factors.

The Kaiser Meyer-Olkin Measure of Sampling
Adequacy (KMO) value was equivalent to 0.77, which 1s
considered good [15]. The correlation found in the R
matrix for most of the items was higher than 0.3. The
significance of Bartlett’s test of sphericity (p = 0.000)
supported the evidence that the items can be factored.
Using a varimax orthogonal rotation, two factors with a
factor loading higher than 0.4 were formed [16].
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Table 1: Respondent Profiles

Type N Factor Frequency Percentage (%)
Gender 254 Male 51 20.1
Female 203 79.9
Vears of experience 254 1 -3 years 48 189
3 - 5 years 22 87
5-10 years 60 236
= 10 years 124 48.8
Table 2: The results of the CFA on teachers’ teaching practices instrument (n = 254)
Fit Statistics df p CMINDF TLI CFI GFI RMSEA
Value 39 0.026 1.488 0.954 0.966 0.962 0.043

Confirmatory Factor Analysis (CFA): A CFA was
conducted to cross validate the findings of the
exploratory factor analysis. Using the collected data from
254 samples, a two-factor measurement model for
teachers’ teaching practices was tested using AMOS 16.0.
The two factors represent teacher-centered teaclhing and
student-centered teaching, as theorized by [13]. The first
factor was labeled “teacher-centered teaching” and
consisted of 9 items; the second factor was labeled
“student-centered teaching™ and had 5 items, as indicated
by the EFA results. The traditional chi-square test, the
relative chi-square (CMINDF: the chi-square/degree of
freedom), the Tucker Lewis Index (TLT), the Comparative
Fit Index (CFT), the Goodness of Fit Index (GFT) and the
Root Mean Square of Error Approximation (RMSEA) were
chosen [15] to obtain a model fit. The non-sigmficant
traditional chi-square test indicates that the model
achieves one of the ftness criteria. Likewise, the
respective TLL, CFI and GFI values must exceed 0.90 and
the RMSEA value must be lower than 0.08 [17] m order to
obtain an acceptable fit with the data.

Table 2 shows the results of the CFA analysis on the
TTP instrument for the study’s 254 samples. The relative
chi-square or CMINDF value falls between the suggested
range of 1 to 5. The non-significant value of p = 0.026 >
0.05 shows that the model’s fit with the collected data is
acceptable. The respective TLI, CFT and GFI values are
0.954, 0.966 and 0.962, reflecting a close model fit. The
RMSEA shows a value of 0.043, indicating a good model
fit. The square represents the observed variables and the
ellipses represent the latent variables.

Figure 1 shows the final measurement model of
teachers’ teaching practices. One item from teacher-
centered teaching and two items from student-centered
teaching were dropped due to their low loading factors.
Each item of every construct for the teaching practices
shows an acceptable factor loading, which is statistically
significant. The covariance between the APG and APP
values equals 0.28, significant at p < 0.05; this indicates a

low correlation value, meaming the two factors are
independent dimensions. The model creates covariances
between Al and A4, All and Al3 and A23 and Al7.
These covariances are formed through the modification
index produced by the AMOS analysis. The two-headed
arrow stretches between the two observed variables n
order to reduce the chi square value and aclueve the
acceptable model fit [15]. However, an assessment of the
modification mdex should draw from the theoretical
framework. Regression weights for all observed variables
are higher than 0.4 and significant at p = 0.0001. Each
factor of teaching practice produces an acceptable value
of construct reliability and extracted variance.

The values for construct reliability (i.e. composite
reliability or CR) and variance extracted (VE) were needed
m order to obtain the divergent validity [15]. The accepted
value for CR should be at least 0.70 and 0.50 for VE [15].
The formulae for CR and VE are shown in the next section.

where

L; 1s standardized factor loading and
e, 1s error variance for each construct.

where t,
24
VE=-——*1

B I3 I3
2
Srieye
i-1 i-1

L, is standardized factor loading,
7 is number of items and
e; is error variance for each construct.
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Chi square=59.233

df=40 p-value=026
Chi-square/df=1.481

CH=966 TLI=.954
GFF.962 RVIR=055
RMSEA=.043

Fig. 1. The final measurement model of teachers’ teaching practices, where APG refers to teacher-centered teaching and

APP to student-centered teaching

Table 3:Items of the TTP, with factor loadings obtained from the CFA process

Ttem Regression weight
Al Students learn by doing exercises. 0.51
Ad Students start with easy questions and work up to harder questions. 0.49
AlO T try to cover everything about a topic. 0.53
Ald T tend to follow the testbook or worksheets closely. 0.51
All T draw links between topics and move back and forth between topics. 0.62
Al3 T prevent student mistakes by explaining things carefitlly first. 0.47
A23 I teach each student differently according to individual needs. 0.49
A24 I tend to teach each topic separately. 0.51
Als Students leam by discussing their ideas. 0.99
Alé Students work collaboratively in pairs or small groups. 0.67
Al7 Students invent their own methods. 0.41

Through the formulae, we found that the CR value for
teacher-centered teaching (TCT) was 0.89 and that of
student-centered teaching (SCT) was 0.78. Both
constructs show an acceptable value (0.50) for VE. Thus,
the CFA analysis shows that the TTP measurement model
fit the collected data and fulfilled the requirement for
construct validity. Each item produced a factor loading
value higher than 0.40. The TTP measurement model, as
set by the CFA, has therefore been validated.

DISCUSSION

This study was conducted to assess the reliability
and validity of the teachers” teaching practices instrument

by applying both exploratory and confirmatory factor
analyses to a Malaysian case. The results of the EFA and
CFA provide support for a two-factor model of teaching
practice consisting of teacher-centered teaching and
student-centered teaching, a result that is consistent with
[13]. The low correlation between the two teaching
practice factors suggests that they are independent
dimensions of the same variable. The direction of the
correlation was consistent with the findings m [5].
Nevertheless, responses
perception rather than from what they actually do m the
classroom. The complexity of the teaching and learning

teachers’ flow from their

processes limits the production of a reliable teaching
practice measurement [3]. Such a measurement should be
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able to clarify what teachers do and describe the reality of
the classroom environment, which is why most studies on
teaching practice are conducted qualitatively. Thus, the
limited trustworthiness of the sample’s responses must be
noted.

This study’s results should enable teachers to
identify gaps in their instructional methodology and help
educational authorities prepare pedagogical development
programs, particularly those designed to enhance
teaching effectiveness. Mathematics teachers will be able
to use the methods appropriate to their experience and
reflective of what they believe the mission of mathematics
teaching to be [18]. Teaching practices unfold solely
through decisions made in the classroom [19]. Planning
and delivering quality teaching will create a meaningful
classroom and assist student success.
Effective practices help teachers gather mformation on the
strength of their capabilities and on the progress of
student learmng [5]. Teaching practice 1s crucial to the
communication of teachers” values [20], the process of
classroom management [21] and the furtherance of
student achievement.

mathematics
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