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Abstract:
The purpose of this paper was to establish a psychometric scale for measuring teaching and
learning performance in the institution of higher learning. It is enlisted based on Kirkpatrick’s
four levels of evaluation model. The researcher also establishes the content validity through a
series of expert review, pre-test and pilot testing using Exploratory Factor Analysis (EFA). The
EFA provides dimensionality of measures for teaching and learning performance and the scale
alpha coefficient (Cronbach’s alpha) in the range of 0.894 to 0.904 provides a reliable measure
of internal consistency in pilot testing. Later, the confirmatory factor analyses (CFA) using
Structural Equation Model (SEM) provide empirical evidence of the unidimensionality,
convergent, discriminant, and construct validity together with the normality of data and
reliability of the teaching performance scales in the survey of 592 students’ evaluation. Based
on the field study data, the confirmatory factor analysis (CFA) for the measurement model in
SEM verified the construct of the teaching and learning performance scales. Establishing a
psychometric scale of teaching and learning performance using Kirkpatrick’s four levels of
evaluation is an innovative step towards teaching quality and efficiency. Theoretically, this
study had provided a new dimension for the psychometric scale of teaching and learning
performance based on Kirkpatrick's model of the reaction (level 1) and learning (level 2).
Practically, both trainers and academic staff may use this measurement to assess their
performance based on student evaluation in the context institution of higher education.
Keywords: Confirmatory Factor Analysis (CFA), Higher Learning, Kirkpatrick’s Evaluation
Model, Psychometric Scale, Structural Equation Modelling (SEM) and Teaching Performance
___________________________________________________________________________
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Introduction
Managing performance is associated with the competency proficiency and behaviours of an
individual in strategic planning, monitoring and measuring their performance (Stiffler, 2006).
The current practices of performance management in many organizations embrace various
topics such as balanced scorecard, six sigma, financial reporting, data analysis, business
intelligence, performance appraisals, competency management, training evaluation, incentive,
compensation, and any other aspect of organizational and the individual performance (Breunig,
& Hydle, 2013; Stiffler, 2006).
Managing performance in the context of higher learning commonly related to individual
proficiency and competency. The elements of beliefs and values, skills, experience, personality
characteristics, motivation, emotional issues and intellectual capabilities
will affect
competency and proficiency (Zwell & Michael, 2000). What people believe, has a big impact
on their behaviour. If people believe that they are not creative or innovative, they will typically
not attempt to think about new and different ways of doing things. In addition, Zwell and
Michael (2000) stated that the sample key behaviours for managing performance includes;
quality and quantity of performance, sets a clear definition of work activity outcomes, and seeks
feedback. Furthermore, any differences between an ideal performer and other performers called
a gap and usually expressed in behaviours or work outcomes (Rothwell & Graber, 2010).
In the context of higher learning, the primary skills of academics are not the ability to
accumulate knowledge, but to communicate that knowledge to other people. Educators must
ensure that the teaching and learning material understood, remembered by the students and that
they are capable of both acting on the knowledge and recalling it. It related to the academics’
presentational behaviour known as verbal and non-verbal behaviour. Whatever the personality
of the academics, their behaviour must be helpful to the learners (Rae & Leslie, 2002).
According to Jones and Sanghi (2006), the behaviour of an individual communicated through
job performance. It represents the culmination of a series of dynamic and complex human
processes on the relationship between individual personality traits, behaviour, job performance
and environmental influences.
Measuring academic staff’s performance in institutions of higher learning implicates an
evaluation of teaching and learning, including supervision, research, publication, and
community services based on the duties and responsibilities together with other qualities. A
systematic evaluation of teaching and learning performance for higher educational setting is
relatively limited and immature compared to those in corporate and industrial contexts. Thus
scholars suggested borrowing from workplace training to develop a model that can facilitate
effective teacher performance (Lawless & Pellegrino, 2007; Naugle, Naugle, & Naugle, 2000;
Steinert et al., 2006). The specific model for predicting academic staff teaching and learning
performance in institutions of higher learning hardly found in the literature. However, Zwell
and Michael (2000) in general, proposed a wide range of factors that determine behaviour and
performance and specifically stated that:
“The determinant factors include the size and shape of the head, brain weight, skin
colour, ethnicity, social class, birth order, handwriting, religion, intelligence
quotient (IQ), cultural heritage, astrology, heredity, gender, and so on. Additional
factors of technical skills, years of experience, education, certification, and
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personality traits have been used to attempt to predict performance in the
workplace.”
In the early stage, Bell (1983) used the term “high performance trainer” to describe one who
possesses efficiency, effectiveness and excellence in identifying and assessing through planned
learning to help develop the key competencies that enable individuals to perform current or
future jobs. The following review of the literature reveals a few models and constructs that
significantly related to job performance.

Literature Review
Limited of previous studies for the specific teaching and learning performance of academic
staff in institutions of higher learning. However, a few studies relevant to job performance
(Taylor, 2001; Hubbal & Burt, 2006; Milanowski, 2011) and examined the relationship with
personality traits (Van den Berg & Feij, 1993; 2003; Loveland et al, 2005; Chunping,
Dengfen & Fan, 2009; James, 2010), supervision (Emillson & Johnson, 2007; Mainhard et
al, 2009), and decision making (Sukirno & Siengthai, 2011). Previous studies found that
performance indicators (PIs) in institutions of higher learning play an increasingly important
role and Taylor (2001) argued that an effective way to improve the application of PIs is to
obtain input from university academicians. The study found the reason for their
dissatisfaction was due to the inability of current indicators to capture the dimensions of
academic work, and preferring research to teaching.
Teaching and learning performance of academic staff in institutions of higher learning also
involves measurement of supervision. As, Emilsson and Johnson (2007) and Mainhard et
al. (2009) revealed the importance of the supervisor-student relationship to the success of a
Ph.D. project. Therefore, information about doctoral students’ perceptions of their
relationship with their supervisor can be useful for providing detailed feedback to supervisors
to improve the quality of supervision. In the finding, Emilsson and Johnson (2007) pointed
out the five requirements of the trust, theories, tools, training and time in the supervisorsupervise relationship. Furthermore, there are other constructs has been studied on the
relationship between participative decision-making and lecturer performance in institutions
of higher learning (Sukirno & Siengthai, 2011). The finding shows that participative
decision-making and academic rank have a significant effect on lecturers’ performance. The
finding indicates that involving lecturers in educational decision-making would be useful in
improving not only the lecturer but also the institutional performance.
Kirkpatricks’ Four Levels of Evaluation Model
Previous studies reveal specifically a few relevant researches related to performance
evaluation. Most of the previous studies had used the Kirkpatrick’s Four Levels of
Evaluation models for measuring training effectiveness in various contexts and using
different methodologies and tools for analysis (Bian, et al, 2015; Rouse, 2011; Chang, 2010;
Praslova, 2010). According to Kirkpatrick’s model, evaluation includes four levels: reaction
level refers to trainees’ perception of training; learning level focuses on the measurement of
learning outcome in terms of knowledge and skills taught in the training program;
behavioural and results level concerns the effects of training on work performance and
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productivity gains of the whole organization, respectively. As Praslova (2010) realize, the
model is rich, multilevel and finely take turns. It considers not only immediate, but also longterm effects.
Previous studies had also supported the usefulness of adoption and adaptation of
Kirkpatrick’s four levels of evaluation model (Peirera, et al, 2016; Bian, et al., 2015; AlYahya & Mat, 2013; Rouse, 2011; Lin, et al, 2011; Praslova, 2010; Chang, 2010; Jason, et
al, 2008; Heidi, et al, 2004; Gomez, 2003; George et al, 1997). The model has been the most
studied and useful for assessing workplace training and teaching effectiveness since its
instigation in 1959 (Arthur et al, 2003; Praslova, 2010; Roos et al, 2014). For example,
Praslova (2010) adapted Kirkpatrick's four levels of the evaluation model for training
evaluation criteria and evaluation of learning outcomes in programs found in the institutions
of higher learning. Evaluation of the effectiveness of education provides important feedback
to institutions of higher learning (Peirera, et al, 2016) especially to external stakeholders (i.e.,
prospective students, parents, local government and regulatory entities, professional
organizations and accreditation. However, selection of an appropriate indicator of the
effectiveness of education can be a difficult task if the criteria are not well defined. An
adaptation of the Kirkpatrick’s model for higher learning helps to clarify the criteria and
create plans for assessment of educational outcomes. The specific instruments and indicators
accompany the corresponding criteria. It provides a rich context for understanding the role
of various indicators in a variety of assessments.
In an empirical study, Rouse (2011) also suggested that an evaluation of the impact and
effectiveness of courses is necessary. Therefore, improvements made based on the
identification of strength and weaknesses. The study used Kirkpatrick's four levels of the
evaluation framework to present a model that instructors can use to improve upon the
standard-course evaluation form. The proposed course evaluation model addressed the first
three of four levels and focused on the conditions necessary for the transfer of learning
knowledge and skills into on-the-job applications. The study provides concrete tips so that
health information management (HIM) instructors can apply them in the process of
evaluating the effectiveness of their courses and programs. In addition, the empirical studies
by Chang (2010) in the hospital industry also support the theory of Kirkpatrick's four levels
of the evaluation. Hence, in order to expect organizational results, a positive change in
behaviour (job performance) and learning must occur. The examination of Levels 2 and 3
helped to partially explain and predict the Level 4 results. The study examined Kirkpatrick's
training evaluation model by assessing a sales training program conducted in an organization.
The study assessed the employees' training outcome in aspects such as knowledge and skills,
job performance, and the impact of the training upon the organization. The findings had
supported the hypotheses in the study tested using the paired-samples t-tests, correlation, and
hierarchical regression analysis.
The other example of empirical research by Lin, et al. (2011) also used Kirkpatrick’s fourlevel model of evaluation to study the effect of organizational commitment on employee
reactions to educational training. The study aimed to explore the causal relationship among
golf club employees’ training reactions, training, learning, training behaviours and
organizational commitment (level 4) using Kirkpatrick's four-level evaluation model as the
foundation of ideas and verification of the causal model. The study used the questionnaire
survey method to gather samples in central Taiwan and used SEM for analysis and
hypothesis testing of 494 respondents. SEM statistics show that the overall fit indexes had
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passed the theory threshold. The findings showed that golf club employees' training reactions
affected the result of organizational commitment through training learning and training
behaviours. Thus, training, learning and training behaviours are mediating the overall causal
model. The conclusion of the study is that golf club employees showed stronger learning
achievements and learning behaviours when they had good reactions to education training.
Earlier, Heidi et al. (2004) had demonstrated the use of Kirkpatrick's Level 1 evaluation to
assess the effectiveness of an instructional environment in which students learned to use a
computer simulation tool to perform engineering design work. The evaluation triangulated
with an instructor's assessment of student products generated as the students used the
learning modules and designed an ice-cream manufacturing process using computer
simulation tools. The tool frequently used in engineering design work and undergraduates
are often trained to use these tools when they learn to design systems. Therefore, the use of
new tools in the learning environment evaluated to assure that the students are able to use
the tools effectively. Next, Buckly et al. (2009) suggested the need for an integrated
approach to assessing the effectiveness of training by using the Kirkpatrick’s four levels of
evaluations; reaction, learning, behaviour and results. At the reaction level, students and
trainers evaluated on how they react to the training, their attitudes about the training
organization, the contents of the training and the methods employed. Learning is about the
principles, facts and techniques learned by the students. The behaviour is the modifications
made in job performance resulting from the training. In other words, how students apply their
knowledge at the next level. Finally, assessing a result to find out the extent to which training
has improved or influenced the performance of an organization (e.g. Reduced costs,
improved quality/quantity, increased profits, etc.).
Based on the literature support, it is appropriate to use the first two levels of evaluation
(reaction and learning) from the Kirkpatrick’s Four Levels of Evaluation model to measure
teaching and learning performance constructs in the context of higher learning institutions.
Therefore, the specific purpose of this paper was to establish a psychometric property of
scales measuring teaching and learning performance using Kirkpatrick’s four levels of
evaluation in filling the research gap.

Methods
There is a development of different methods in measuring individual and organizational
performance. This study focuses on developing teaching and learning performance measures
based on one of the duties and responsibilities of academic staff (unit of analysis) in higher
education (Sukirno & Siengthai, 2011). Twenty-six items were developed using
Kirkpatrick’s Four Levels of Evaluation Model at Level 1 (Reaction) and Level 2 (Learning)
as the basis of measurement for teaching and learning performance as shown in Table 1.
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Table 1: Teaching Performance constructs in higher learning
(Source: Kirkpatrick’s Four Levels of Evaluation; Sukirno, Sununta Siengthai, 2011;
Smeenk et al, 2009; Yu et al, 2009).
Measures of Teaching
Item
Performance
1) Level 1 (Reaction)
• Explain the lesson’s objectives.
• Made it clear what students expected to learn in the lesson.
• Covered all topics planned for the class session.
• Made use of class time to teach the materials related to learning.
• Present the lesson content in an orderly, clear and logical manner.
• Use relevant examples to reinforce understanding of the lesson content.
• Establish a connection between the theoretical and practical applications.
• Used teaching aids effectively.
• Stimulate students’ interest in learning.
• Interact with students.
• Promote good class discussion.
• Teach at a level / speed appropriate to the students’ abilities.
• Started and ended the class session on time.
• The class session conducted in accordance with the official schedule.
• Told students they could consult after class.
• The objectives of the lesson achieved.
• Show great interest in the lesson.
• Participate actively in class discussions.
2) Level 2 (Learning)
• The topics covered are apparently relevant and be used in future subjects or
work environments.
• Understanding of the lesson improved the result of attending the class
session.
• Able to define the important concepts, principles, facts and techniques
learned in the class.
• Able to apply the concepts, principles, facts and techniques learned.
• The knowledge has increased after attending the class session.
• The skills improved the result of attending the class session.
• The environment in the class had motivated students to learn and apply
knowledge.
• Expect to get a high grade in the course.

Expert review, pretesting and pilot study
The need for expert review in the field of study is important when designing the
questionnaire. The questionnaire reviewed and validated by two groups of experts; one is an
expert in measurement and evaluation (education) and three experts in human resource
development (subject matter). These experts were not part of the population under study.
The expert on subject matter consulted for a variety of the following reasons; the content of
the questionnaire; importance and meaningfulness of measures to research objectives;
wording and terminology of items; respondent/university identification – titles/roles of best
respondent; sensitivity/threat of information request; language and format of the
questionnaire. Next, pre-testing and pilot study implemented to complete the mission.
The purpose of pre-testing is to ensure that the questionnaire is valid and reliable,
appropriate, necessary and sufficient for this study. The questionnaires, self-administered to
20 student respondents who drawn from the population of interest without a random sample.
The pre-testing measures how much time it takes to complete each questionnaire and debrief
the respondents after they had completed the questionnaire. The researcher analyse the
information obtained during pre-testing to clarify the directions and the questionnaire revised
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as necessary. According to Cooper and Schindler (2003), "An important purpose of the pretest is to determine the participant's reactions to the questions." When using pre-designed
and pre-verified research instruments, the pilot test strengthens the validity of the tool, thus
providing the opportunity to ensure clarity. Later, the pilot test provides an opportunity to
improve the questions before the actual test phase (Foreman, 2008).
Later, the researcher performs the pilot study to develop, adapt, or check the feasibility of
the techniques, to determine the reliability of the measure, and/or to calculate how big the
final sample needs to be. The data collected in the pilot test used a similar approach as that
used for actual field study. Hundreds and ten samples of student respondents collected for
the pilot study. Answers to the 26 items used a Likert scale with a range of 1 to 5, with five
representing ‘strongly agree’ and one representing ‘strongly disagree’. The results of the
pilot study (as shown in Table 2) found that well-designed research directions of inquiry,
layout, and period had a Cronbach Alpha score of more than 0.7. This score was for the
construct of teaching performance (sTP) evaluated by students. However, before performing
the reliability analysis, the exploratory factor analysis (EFA) executed, resulting in a few
items scoring below 0.6 and need to delete. Hence, the survey questionnaire modified based
on the EFA results and proceeded to the actual field study of data collection.
Exploratory confirmatory factor analysis (EFA)
The researcher analyses the pilot data using the principal component analysis (PCA) with
the varimax rotation to test the reliability of measures of all items under teaching
performance construct based on student evaluation. The results (Table 2) indicated that the
Bartlett’s Test of Sphericity was significant (Chi-square, p-value<0.000). The measure of
sampling adequacy according to the Kaiser-Meyer-Oikin (KMO) standard was above 0.6.
The KMO value close to 1.0 and the significance value of the Bartlett’s Test close to 0.0
indicated that the data at hand was adequate in order to proceed with the reduction procedure
by running the EFA in SPSS.
Table 2: KMO and Bartlett’s Test for Students Responses on Academic Staff Teaching Performance
Kaiser-Meyer-Olkin
Bartlett's Test of Sphericity
Constructs
Measure of Sampling
Sig.
Adequacy (KMO)
Approx. Chi-Square
df
Students Responses on
Academic
Staff
0.941
3324.112
325
0.000
Teaching Performance
(sTP)

As a result of EFA, 15 items under two rotated component matrix of academic staff teaching
performance (sTP) evaluated by students with factor loadings above 0.6 were retained.
Instead of dealing with 26 items, 11 items were excluded from further analysis, namely
sTPR8, sTPR9, sTPR11, sTPR13, sTPR14, sTPR15, sTPL1, sTPL2, sTPL4, sTPL5 and
sTPL11. Thus, EFA provides the new dimensions of measures for teaching performance at
level 1 (Reaction) and level 2 (Learning) using Kirkpatrick’s four levels of evaluation as
shown in Table 3.
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Table 3: The Rotated Component Matrix for Academic Staff’s Teaching Performance
(sTP) evaluated by students
Students’ Responses on Academic Staff’s Teaching
Reaction
Learning
Code
Performance (sTP) Items
(sTPR)
(sTPR)
sTPR1
Explained the lesson’s objectives.
.733
sTPR2
Made it clear what students expected to learn in the lesson.
.748
sTPR3
Covered all the topics planned for the class session.
.642
Made good use of class time teaching the materials related
sTPR4
.647
to learning.
Presented the lesson content in an orderly, clear and logical
sTPR5
.704
manner.
Used relevant examples to reinforce understanding of the
sTPR6
.694
lesson’s contents.
Linked theory and its practical application to the real work
sTPR7
.659
environment.
sTPR10
Interacted with students.
.640
Taught at a level / speed appropriate to the students’
sTPR12
.601
abilities.
sTPL3
Participated actively in class discussions.
.610
Able to define the concepts, principles, facts and techniques
sTPL6
.688
learned in class.
Able to apply the concepts, principles, facts and techniques
sTPL7
.690
learned.
sTPL8
Knowledge increased after attending the class session.
.730
Skills on the subject improved because of attending the class
sTPL9
.831
session.
The class environment motivated me to learn and apply
sTPL10
.769
knowledge.

The next step, the researcher determines the reliability measure for the measuring items
under each component of teaching and learning performance evaluated by students (sTP).
The Cronbach’s alpha of 0.6 or higher for each component under the construct of sTP
provides a reliable measure of internal consistency. Table 4 shows that the values of
Cronbach’s alpha were above 0.6 for both components under the construct of sTP. As
recommended by Nunally (1978) and cited by Awang (2012), it is important to note that the
reliability measure has exceeded the minimum value of 0.6.
Table 4: Reliability Statistic for items of sTP evaluated by students
Number of
Cronbach’s Alpha
Cronbach’s
Construct
Component
items in a
based on
Alpha
component
standardized items
Academic
Staff
Reaction (sR)
9
0.903
0.904
Teaching
Performance
(sTP)
Learning (sL)
7
0.894
0.894
Evaluated by Students
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Field study
Finally, in the actual field study, the researcher distributes questionnaires and selfadministered (self-completed) to 2250 students in the selected faculties (i.e., faculty of
business / accounting / management / economics) in institutions of higher learning in
Malaysia using multi sampling design. The researcher provides the questionnaire with
instructions to complete it. The numbers of questionnaires returned by the respondents were
592, which represented a return rate of 26%. During the data collection process, the
researcher gets the permission to collect data, from the deans of the various faculties of
business, management, economics, and accounting, at the selective universities. The
researcher also obtained the list of academic staff and students from the faculty used as the
sampling frame for this study, together with the class schedules of the students. The
researcher selects the respondents from the sampling frame using the random numbers
generated by the computer. Then the researcher matches those numbers generated by the
computer with the list in the sampling frame. The name of academic staff and students that
had their numbers on the list and matched the numbers generated by the computer become
the respondents in this study. Once the respondents identified, the researcher proceeded to
the respective lecture room when the students were having their lecture sessions. The
researcher obtained permission from the respective academic staff to distribute the
questionnaires to the respective respondents. The respondents had responded to the
questionnaire at their convenient time and submit the completed questionnaire using the
sealed envelope to the representative of the faculty on the following day. In order to ensure
confidentiality of the responses, each questionnaire enclosed with a cover letter that
explained clearly the purpose of the study. Moreover, the respondents were not required to
identify themselves on the questionnaire.

Results and Discussion
A measurement model: Confirmatory factor analysis (CFA)
The researcher analyses the measurement model using the confirmatory factor analysis
(CFA) to testing the goodness of data. In this study, the researcher need to prove the unidimensionality and validity of the measurement model of teaching performance. The
researcher assesses the uni-dimensionality of measures prior to assessing the validity and
reliability. Hence, with the confirmatory factor analysis (CFA), the researcher removes any
item that does not fit into its measurement model. The researcher instructs AMOS to
calculate the factor loading and R2 for every item. The researcher deletes the item having a
factor loading less than 0.6 from the measurement model. During the item deletion process,
the researcher deletes one item at a time, with the lowest factor loading. Then, the researcher
re-specify and estimate the new measurement model and the process continues until the unidimensionality requirement achieved.
In a measurement model, a series of the goodness-of-fit index reflect the fitness of the model.
Hair et al. (1995) and Holmes-Smith (2006) as cited by Awang (2012) recommend that the
use of at least three fit indexes by including at least one index from each category of the
model fit; absolute fit, incremental fit and parsimonious fit. Table 5 presents the information
concerning the fitness index category, their level of acceptance, and comments. The index in
bold is recommended since they are highly reported in the literature (Awang, 2012).
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Table 5: Index Category and the Level of Acceptance for Every Index
Name of category
Name by index
Level
of
Comments
acceptance
1. Absolute fit
RMSEA
RMSEA < 0.08
Range 0.05 to 1.00 acceptable
Absolute fit

GFI

GFI > 0.90

GFI=0. 95 is a good fit

2. Incremental fit

CFI

CFI > 0.90

CFI=0. 95 is a good fit

Chisq/df

Chisq/df < 5.0

3. Parsimonious fit

The value should be less than 5.0

Source: Awang (2012)

Next, the researcher assesses the validity of the construct. In this study, validity is the ability
of the instrument for the construct of academic staff teaching performance (sTP) evaluated
by students to measure what is supposed to be measured. The following are three types of
validity required for the construct in a measurement model; all items in a measurement model
are statistically significant to prove convergent validity. The researcher verifies AVE
(Average Variance Extracted) to assess convergent validity. The items in the sTP construct
is explained to the average percentage of variation. Hence, AVE should be greater or equal
to 0.5 (AVE>=0. 5). Construct validity is achieved when the fitness indexes of TLI=0.90
or higher, CFI=0.90 or higher, RMSEA=0.08 or lower and the ratio of Chisq/df are less than
5.0. Discriminant validity is achieved when all items in a measurement model of sTP are
free from redundancy, as the MI (modification indices) in AMOS would report the pair of
redundant items in the model.
Again, the researcher measures the reliability of the constructs. In this study, reliability is
the extent of how reliable a particular measurement model is in measuring the latent construct
of sTP. According to Gall (1996), “Reliability is the extent to which other studies would
find similar results if they studied the same case using exactly the same procedures as the
first researcher”. The following criteria were assessed for the reliability of an instrument in
this study; Internal reliability is achieved when the Cronbach’s Alpha =0.6 or higher
(calculated using SPSS). The Cronbach's alpha of 0.90s might indicate multicollinearity,
meaning that the questions on the instrument are measuring the same thing and not different
dimensions of the same variable. Construct Reliability is the measure of reliability and
internal consistency of the sTP representing a latent construct. A value of CR >= 0.6 is
required in order to achieve construct reliability. Average Variance Extracted is the
percentage of variation explained by the items in a construct. A value of AVE greater than
or equal to 0.5 is required (Table 6).
Table 6: The formula for computing AVE and CR
AVE = ∑Ⱪ2 /n

Ⱪ= factor loading of every item and
n=number of items in the model.

CR=(∑Ⱪ)2/[(∑Ⱪ)2 + (∑1-Ⱪ2)]

The fitness index for the sTP measurement model was extracted and is presented in Table 7.
With approximately 90 percent confidence, the population RMSEA for the default model is
between 0.069 and 0.084. Under the hypothesis of "close fit" (i.e., that RMSEA is no greater
than 0.05 in the population), the probability of getting a sample RMSEA as large as 0.076 is
0.000. Since the entire factor loading of the remaining items, as shown in Figure 2, exceeded
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the required value of 0.6, we could assume that the uni-dimensionality of the measurement
model of academic staff’s teaching and learning performance (sTP) evaluated by students
has been achieved. Thus, the researcher was satisfied with the fitness indices. Figure 2
shows the remaining items because of CFA. There are fifteen items remaining for the final
measurement model of sTP construct; nine items under level 1 (reaction) and six items under
level 2 (learning).

Figure 2: The factor loading of all items of Academic Staff’s Teaching Performance evaluated by students
(sTP) Construct
Table 7: The Summary of Fitness Indices for the Measurement Model of Academic Staff’s Teaching
Performance evaluated by students (sTP) Construct
Name of Category
1. Absolute fit
2. Incremental fit
3. Parsimonious fit

Name on the Index

Index Value

Requirements

RMSEA

0.076

Achieved

CFI

0.932

Achieved

Chi sq/df

2.491< 5.0

Achieved

Conclusion
In conclusion, the CFA assesses the unidimensionality, validity and reliability of the teaching
and learning performance (sTP) measures evaluated by students. As a result, there are fifteen
items remaining for the final measurement model of sTP construct; nine items under level 1
(reaction) and six items under level 2 (learning). Theoretically, the finding of this study
offers a modification and new measures for the construct of teaching and learning
performance based on student’s evaluation. This new measure was based on the
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measurement model (CFA) using SEM analysis. As the specific measure of teaching and
learning performance developed based on the Kirkpatrick’s four levels of evaluation model
at level 1 (reaction) and level 2 (learning), the items could be referred as a standard for
students’ evaluations in measuring teaching and learning performance of academic staff in
institutions of higher learning.
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