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Abstract: Many institutes of higher learning (IHL) globally has 
implemented student evaluation of teaching (SET) in evaluating 
teaching quality among lecturer,  The implementation of  SET  
not only enhance the standard of teaching and learning and give 
an impact on students’ academic performance  but also as critical 
decisions such as promotion, and for accreditation and 
governmental agencies that require such evaluations. Among the 
crucial components of SET were planning, teaching strategy, 
students’ participation, coursework assessment, soft skills and 
course quality.  The study withal strives the development of 
teaching quality model by means of a SET.  This study seek to 
rectify the argument that the teaching quality measured by a SET 
contributes to students’ academic performance. The teaching 
quality model and its   relationship with students’ academic 

performance were evaluated by using Partial Least 
Squares-Structural Equation Model (PLS-SEM) approach as the 
sample size was too small to utilize Structural Equation 
Modelling-Analysis of Moment Structure (SEM-AMOS).   

A purposive sampling was utilized in this study involving 93 
undergraduate students of Sultan Idris Education University's 
(UPSI) Mathematics Education Degree (BEd Maths) program.  
From the analysis, it revealed that all the relationships in the 
developed model were significant at p<0.001. The results 
indicated that the developed model was strengthened by empirical 
data and in-line with the preceding findings and theoretical 
framework. A part of teaching quality and students’ academic 

performance path model, the study also prosperously validated all 
the indicator variables depicted in SET constructs, these were  
planning, teaching strategy, students’ participation, coursework 
assessment, soft skills and course quality by means of structural 
equation model through PLS-SEM approach.  

In conclusions, the relationship between teaching quality and 
students’ academic performance not only be expressed in lower 

order components in PLS-SEM but also be modeled as a 
hierarchical component model where the teaching quality 
measured by a SET contributes to students’ academic 

performance and were supported by empirical data, 
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academic performance, Partial Least Squares-Structural 
Equation Model (PLS-SEM)  
 
 
Manuscript published on 30 September 2019 
* Correspondence Author 

Zulkifley Mohamed*, Department of Mathematics, Faculty of Science 
and Mathematics, Universiti Pendidikan Sultan Idris, 35900 Tanjong 
Malim, Perak, Malaysia.  

Nor Hasbiah Ubaidullah, Department of Information Technology, 
Faculty of Art, Computing and Creative Industry, Universiti Pendidikan 
Sultan Idris, 35900 Tanjong Malim, Perak, Malaysia.   
 

© The Authors. Published by Blue Eyes Intelligence Engineering and 
Sciences Publication (BEIESP). This is an open access article under the 
CC-BY-NC-ND license http://creativecommons.org/licenses/by-nc-nd/4.0/ 
 

I. INTRODUCTION 

Quality of teaching is a consequential component of 
engendering quality students.  
Lecturers at an institutes of higher learning (IHL) not only 
need to conduct research and consultancy activities, but 
they crucially need to competent in teaching. This is aimed at 
engendering students who are able to cope with the challenges 
and demand of employment.  

The implementation of teaching evaluation on lecturers by 
students is practiced by most IHL to meet the desiderata of 
students and the standards set by the IHL.  Similarly, student 
performance is often associated with the quality of teaching. 
High teaching quality is expected to ameliorate student 
performance.  Evaluation of lecturer teaching is essential to 
the development of professionalism, skills development, and 
lecturer skills. Evaluation of lecturer teaching is derived from 
classroom activities and student replication to lecturer 
teaching. The results of the lecturer's teaching evaluation are 
acclimated to ameliorate and enhance the efficacy of the 
lecturer's teaching while incrementing the work contentment 
of the lecturer. There are IHLs utilizing the students’ 

evaluation of critical decisions such as promotion, and for 
accreditation and governmental agencies that require such 
evaluations. According to [1], teaching quality is a significant 
part of scholarly activity. Different methods exist to test 
teaching quality; the students' feedback is one of these 
methods. While [2] stated that student evaluation of teaching 
(SET) was one of the methods to evaluate college teaching.  
As stated by [3], evaluating teaching quality holds much 
paramountcy.  On the one hand, the quality of teaching is 
evaluated to improve the quality and ability of their teaching. 
On the other hand, IHLs can rely on evaluation feedback to 
improvise the system of education management.  SET 
according to [4] will enable teachers to understand the 
messages of the students by recollecting their intent as edifiers 
to work strenuously for them, to be passionate, to be 
knowledgeable and to provide critical feedback.  [5] revealed 
that good teaching quality will enhance students’ academic 

performance. Many studies on teaching quality, mainly fixate 
on the details of the students’ evaluation with a little examine 
the quantitative aspects [6]. This study therefore withal strive 
the students’ academic performance predicate on teaching 
quality by examining the quantitative aspects using 
PLS-SEM. 
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II. METHODOLOGY 

A. Teaching Quality and Students’ Academic 
Performance Model 

Many studies link the quality of teaching and students’ 
academic performance, see [7],[8],[9]. [10] revealed that 
quality of teaching is a key factor in student achievement. 
According to [10], high-quality teachers not only motivate 
students but additionally ameliorate student performance 
beyond expectations.  [11] accentuated that there was a high 
positive correlation between the achievements of the students 
and the quality of teaching, including the ability to deliver and 
the relationship between lecturers and students. Several IHLs 
in Malaysia are practicing evaluation of teaching quality by 
students. SET is the most common and a well-established way 
in evaluating teaching quality.  As stated by [12], SET reflects 
the student's perception precisely and genuinely. According to 
[13], the student evaluation of the course and the lecturer is 
essential for both administrative supervision of educational 
programs and personal improvement of teaching techniques. 
   In this study, SET was based on Sultan Idris Education 
University (UPSI). The teaching quality elements measured 
in UPSI’s SET inclusive of planning, teaching strategy, 
students’ participation, coursework assessment, soft skills and 
course quality.   

The research model of teaching quality in this study was 
based on Marzano evaluation model  [14], [15], and [16].  
Each of these works has been engendered from a synthesis of 
research and theory and can therefore be regarded as a 
summary of research on those elements which were 
traditionally correlated to student academic performance. 
Marzano evaluation model was composed of four domains, 
those are classroom strategies and behaviors; preparing and 
planning; reflecting on teaching; and collegiality and 
professionalism.  In the context of this study, planning, 
teaching strategy, students’ participation, coursework 
assessment, soft skills and course quality were employed as 
teaching quality variables. Teaching quality is expected to 
have relationship with students’ academic performance. The 
proposed teaching quality model and its relationship with 
students’ academic performance is depicted in Fig. 1.   

 

 
Fig. 1. Teaching Quality and Students’ Academic 

Performance Relationship Model 

B. Teaching Quality and Students’ Academic 
Performance Variables 

 
The variables involve in the teaching quality in this study 

were planning, teaching strategy, students’ participation, 
coursework assessment, soft skills and course quality.  Each 
of these variables consists of five items which are listed in 
Table 1. While students’ academic performance was assessed 

by means of their formative and summative assessment.  
 
Table 1: Teaching Quality and Students’ Academic 
Performance Variables 

 
 

C. Partial Least Squares-Structural Equation Model 
(PLS-SEM) 

 The study employed PLS-SEM in assessing the developed 
model. Two distinct phases were engaged in the PLS-SEM 
model evaluation.  In the first phase, the inner equation 
(measurement model), the latent variable characteristics and 
measurement items that denote them were examined. The 
outer equation (structural model) was examined in the next 
phase to determine the relationship between latent variables 
as indicated in the research model.  The procedure of 
assessing the developed research model as suggested by [17] 
were (i) identifying the structural model; (ii) specify the 
measurement model; (iii) data collection; (iv) estimation of 
path model;  (v) assessing the results of the measurement 
model; (vi) assessing the results of the structural model; and 
(v) interpretation of the results.   

D. The Study Sample 

The study sample comprised of 93 second semester 
Bachelor of Mathematics Education students’ of the Theory 

of Probability and Statistics 
class at Sultan Idris 
Education University, 
Malaysia.  
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The study sample was selected by employing purposive 
sampling, as all the students were selected because they fit a 
particular profile. The students were asked to respond to SET 
instrument developed by UPSI based on a 3-level Likert 
scale.  The response instruments were analyzed using the 
SmartPLS 3.0 software. 

III.  FINDINGS AND DISCUSSIONS 

A. The Teaching Quality and Students’ Academic 
Performance Measurement and Structural Model 

The research model consists of the measurement and 
structural model. There were seven measurement models in 
this study, those were planning, teaching strategy, students’ 
participation, coursework assessment, soft skills, course 
quality and students’ academic performance that was 
categories as lower order components in PLS-SEM.  In 
addition, the measurement model of teaching quality was 
categorized as a hierarchical component model. Meanwhile 
the structural model in this study was the path diagram that 
linked the teaching quality and students’ academic 

performance in terms of relationship as depicts in Fig. 2. 
 

 
 
Fig. 2.  PLS-SEM Teaching Quality and Students’ 

Academic Performance Relationship Model 

B. Assessing the Reliability and Validity of the 
Measurement Model 

This section discussed the constructs' reliability and 
validity as well as the assessment of each measurement model. 
As noted by [17], the measurement model evaluation was 
based on four criteria, these were  internal consistency (Alpha 
Cronbach (α), Rho_A and Composite Reliability (CR)); 
reliability of each indicator variable based on outer loading 
value; convergent validity (Average Variance Extracted 
(AVE)); and discriminant validity based on cross loading of 
indicator variables and  Fornell-Larcker criterion. 

The PLS-SEM output for internal consistency, convergent 
validity, and discriminant validity is shown in  Table 2. 
 

Table 2.  Outer Loading, Indicator Reliability, Cronbach 
Alpha, Rho_A, Composite Reliability and Average 
Variance Extracted Value 

 
 
Table 2 reveal that the Alpha Cronbach (α) and CR value for 
planning, teaching strategy, students’ participation, 

coursework, soft skills, course quality, teaching quality and 
students’ academic performance constructs exceeded 0.70.  
As noted by [18], the indicator variables in each construct in 
this study were sufficient to measure the respective 
constructs. Further, the reliability value for each indicator  
variables that were evaluated based on outer loading were 
greater than 0.70. These outer loading values indicate that the 
indicator variables were sufficient to represent the constructs 
as suggested by [18].  In addition, the AVE values represent 
for the convergent validity of planning, teaching strategy, 
students’ participation, coursework assessment, soft skills, 

course quality, teaching quality, and students’ academic 
performance exceeded 0.50. These AVE values of greater 
than 0.50 indicates that the validity of each construct was 
achieved as suggested by [19]. 

Meanwhile the discriminating validity of the indicator 
variables based on cross loading is depicted in Table 3. The 
result revealed that the indicator’s outer loading on the 

associated construct were greater than all of its loadings on 
other constructs (i.e. the cross loading), where the 
discriminant validity value shows the extent to which the 
items used to measure a construct differ from the other 
constructs. This shows that the indicator variables in 
planning, teaching strategy, students’ participation, 

coursework assessment, soft skills, course quality, teaching 
quality, and students’ academic performance were distinct 
from each other by empirical standards, and henceforth the 
measurement model shows sufficient discriminating validity. 
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As far as Fornell-Larcker criterion is concerned, the square 
root of the AVE for each construct was greater than the value 
of the corresponding coefficient in the respective row and 
column as shown in Table 3. It can be concluded that the 
discriminating validity for all the constructs in this study was 
achieved.  

Table 3. Fornell-Larcker Criterion and Cross Loadings 
Results 

 
* P: Planning, T: Teaching strategy, SP: Students’ participation, CW: 
Coursework assessment, SS: Soft skills, CQ: Course quality, AP: Students’ 
academic performance, TQ: Teaching quality 

The study concluded that the measurement model is 
acceptable in response to evaluations based on criteria 
suggested by [17].  

C. Assessing the Structural Model 

In order to evaluate the structural model in PLS-SEM, 
[17] suggested that the collinearity between constructs, the 
significance of the path coefficient, the coefficient of 
determination (R2) values, the f2 effect size, and the predictive 
relevance (Q2) are to be examined 

Collinearity between constructs 

The collinearity between constructs was not assessed due to 
fact that there was only a single exogenous latent construct 
(Teaching quality) in the structural model.  

The significance of the path coefficient 

The bootstrapping method was used to evaluate the path 
coefficient. In this study, 93 cases were run using 500 
bootstrapped samples recommended by [17].  The result of 
the bootstrapping analysis for the PLS-SEM is shown in Fig. 
3. 

 
Fig. 3. PLS-SEM Bootstrapping Analysis  

The evaluation of the significance and relevance of 
relationships in the structural model indicated that teaching 
quality and students’ academic performance have a 
significant relationship (= .569, t(91) = 8.40, p < .001). In 
addition, bootstrapping analysis as shown in Fig 3. revealed 
that all the relationships in the path model were significant at 
p < .001.  

The coefficient of determination (R2 value) 

The amount of variation in Academic performance that the 
model depicted was determined by evaluating the significance 
of R2.  The study discloses that as shown in Fig. 2,  the R2 for 
students’ academic performance was significant (R2=0.323, 
t(91)=4.137, p < .001) which means that 32.3% of variation 
in students’ academic performance was explained by teaching 
quality.  

In conclusion, the structural model depicted the amount of 
variation explained by the exogenous construct (Teaching 
quality) reasonably well. 

Effect size, 2f  

In additament to evaluating the R2 value, the vicissitude of 
R2 value in multiple independent variables on the dependent 
variable, when a designated exogenous construct is omitted 
from the model can be habituated to evaluate whether the 
omitted construct has a substantive impact on the endogenous 

constructs.  This can be done by using 2f  [17].  However, 

since there was only one exogenous latent variable (Teaching 
quality) in the structural model, the assessment was not 
carried out. The study only referred to the significance value 
of R2 in the assessing the structural model.  

Predictive relevance, Q2  

The blindfolding procedure was utilized to determine the 
predictive relevance (Q2 ) of the model fit.  As stated by [20],  
the Q2 shows how well observed values/indicator variables 
are reconstructed by the model and the parameter estimates.  
According to  [17], Q2 is deemed to be of predictive 
significance higher than zero.  
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Table 4 depicts the results of blindfolding of the measure 
of predictive relevance in this study.  

 
Table 4.  Blindfolding Results of the Measure of 

Predictive Relevance 

 
* SSO: Sum of square observations  
   SSE: Sum of square errors 

The Q2 value of cross-validated redundancy and 
communality for this study was greater than zero.  The result 
implied that the structural model should be able to provide a 
prediction of the indicator of the endogenous construct 
(Students’ academic performance), where the teaching quality 
had predictive relevance for the endogenous construct 
(Students’ academic performance). 

IV. CONCLUSION 

The study successfully developed and evaluated the 
teaching quality model and their relationship with students’ 

academic performance through PLS-SEM.  As suggested by 
[17], the measurement and structural model had met the 
validation criteria based on empirical data. The study shows 
that there was a relationship between teaching quality and 
students’ academic performance and were in-line with a study 
conducted by [7], [8], and [9].   

The results betokened that the relationship of teaching 
quality and students’ academic performance was statistically 

significant. These findings were withal fortified by other 
studies such as [10] and [11].  The results revealed that the 
developed model was fortified by empirical data and in-line 
with the antecedent findings and theoretical framework. In 
conclusions, the relationship of teaching quality as a 
hierarchical component model in PLS-SEM and students’ 

academic performance each with its indicator variables can be 
modeled in structural form as highlighted in this paper. 
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