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1200 students from eight faculties, each represented by three study programs. Data
analysis uses three stages: content validity test analysis using the V-Aiken method
involving six panellists or experts; construct validity test using Confirmatory Factor
Analysis (CFA). Quantitative descriptive analysis and interpretive qualitative analysis
used the Miles and Huberman method. The results showed that the developed
evaluation instrument had good proof of the validity of the content, with an average
V-Aiken score of 0.752, which was in the high category. Universitas Negeri
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INTRODUCTION

The 21st century is making a big difference in the world of education. Today's tech-
nological developments have an impact on the world of education. Learning in the era of
Industrial Revolution 4.0. requires this to be done by maximizing information and communi-
cation technology. The advantage of online learning is that it provides both teachers and students
with flexibility and convenience. Meanwhile, the weakness is the infrastructure constraints both
from students' geography and the devices used to support learning.

Evaluation is a process of collecting information comprehensively in deciding a particular
policy (Ebert-May et al., 2011). Along with the rapid advancement of information and communi-
cation technology, distance education has also developed. Ultilizing technology makes its reach
wider, and its effectiveness in delivering learning materials is also increasing. The distance edu-
cation system has also integrated various media types whose interactive capabilities are increasing.
It is based on the separation between students and teachers in time and space, the use (package)
of learning materials systematically designed and produced, the existence of non-continuous
communication between students and students, tutors, and organisations through various media,
as well as the existence of the intensive provision and monitoring of an educational organization.
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The integration of digital skills in higher education is crucial for the future employability of
graduates (Sokhanvar et al., 2021). E-learning can enhance the quality of learning and teaching,
but it must meet certain requirements (Jara & Mellar, 2010; Wu & Lin, 2012). To manage the
changes in learning and teaching, universities need to identify what needs to change and how to
do it effectively (Kuo et al., 2017). The development of digital competencies is essential for stu-
dents to succeed in the digital economy (Javaid et al., 2024).

Evaluation is the determination of the value of something, used in assessing the value of a
program, product, process, or goal or the potential usefulness of alternative approaches to
achieving a particular goal (Stufflebeam & Shinkfield, 2012). It is a process of collecting infor-
mation to make a systematic decision. It is needed to interpret the collected data in the learning
process. The data collected includes three aspects: planning, process, and evaluation. The teach-
ing and learning at Universitas Negeri Yogyakarta (UNY) so far prioritizes aspects of character.
Therefore, an objective and thorough evaluation process is needed. Evaluation is preceded by the
process of preparing valid and reliable instruments. This study aims to develop trustworthy and
reliable evaluation instruments based on the content's and construct's validity. The implementa-
tion of teaching with the blended learning method must be comprehensively evaluated (Divayana
et al., 2017; Yangari & Inga, 2021; Zampirolli et al., 2018). The process of evaluating teaching
processes in higher education is an integral part of its quality assessment (Qi et al., 2022).

Allen and Seaman (2010) research, which developed the system that was formed, was
tested on a small group of Undiksha students majoring in informatics management. This online
evaluation system has successfully developed the design and implementation. The functions that
this system can accommodate are managing student data, managing exam question data, and
setting some necessary settings. This online evaluation system is tested in small groups of stu-
dents, and it is found that these online evaluations tend to be well received by students. Qomari
(2015) developed an effective realm learning evaluation instrument. The development of this
instrument tends to be more complicated than the instrument test (Qomari, 2015). Therefore, an
in-depth study is needed to derive and elaborate the affective realm to certain aspects to develop
valid and reliable instruments. The research conducted by Aprilia on the item trial (empirical) was
analyzed using product moment, and it was obtained that there were several items/statements
smaller than the table correlation coefficient for a 5% signification level, but after revision, all
statement/items were valid (Aprilia, 2021). As for the results of reliability analysis using Alfa
Cronbach, the calculated value of the reliability coefficient of 0.715 was obtained, which is classi-
fied as high reliability. For the quality of use/effectiveness of the instrument, obtained from 10
appraisers, six appraisers stated good, with a percentage of 60%, and four persons stated poor,
with a percentage of 50%.

Evaluation provides information that can be used to determine the design, implementation,
and impact for price and performance (value and benefit) of goals achieved, decision-making,
accountability, and understanding of improvement phenomena. According to this formulation,
the essence of evaluation is to provide information that can be used in exchange for decision-
making. Mertens (2000) defines evaluation as the systematic application of social research proce-
dures in assessing the conceptualization, design, implementation, and utility of social intervention
programs. Evaluation is a systematic application of social research procedures in assessing
program interventions' concept and design, implementation, and usefulness. In other words,
evaluation research concerns the use of social research techniques to assess and improve the
planning, monitoring, effectiveness, and efficiency of health services, education, welfare, and
other program services (Aman et al., 2021).

According to Saaty (2007), measurement can be defined as assigning numbers to the indi-
vidual or their characteristics according to specified rules, namely the quantification or determina-
tion of numbers about the characteristics or circumstances of individuals according to certain
rules. This state of the individual can be cognitive, affective, and psychomotor abilities
(Widoyoko, 2009). Assessment, according to TGAT (Mardapi, 2008), includes all the means used
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to assess an individual or group's performance. The assessment process includes collecting evi-
dence about learners' learning achievement.

Luo et al. (2023) and Murad et al. (2024) explain that measurement and evaluation are
hierarchical. Measurement compares an observation to a reference. Evaluation describes and
interprets measurement results. Thus, evaluation is a determination of the value or impact of an
action. It can be the behavior of an individual or an institution. This hierarchical nature suggests
that any evaluation activity involves measurement and assessment. There are three reasons for
conducting an evaluation: (1) to decide and determine the organizer of the training by showing
how the evaluation results can contribute to the goals and objectivity of the organization; (2) to
decide whether the training program is continued or not; and (3) to obtain information on how
to develop training programs in the future (Kirkpatrick, 1994). From the various understandings
above, evaluation is a systematic action in assessing a program's concept, design, implementation,
and usefulness to provide information that can be used as a consideration in making decisions.
Program evaluation aims to collect information and determine the existence of deviations and
shortcomings in a program by assessing the context, input, process, and outcomes. The primary
purpose of preparing this paper is to develop and construct a valid and reliable instrument for
evaluating the teaching process at UNY. A good instrument meets the criteria of validity and
reliability (Fajardo et al., 2020; Pan et al., 2021). Thus, the developed instrument to evaluate the
teaching process will be tested to prove the validity of the content and its construct.

METHOD

Research Design

This research is research and development (R&D) to develop an instrument for evaluating
the teaching process at UNY. The model used is ADDIE with steps including (1) needs analysis
with literature studies and field studies on the main needs of teaching evaluation at UNY, (2) de-
signing instrument drafts through reference studies and previous research, (3) developing instru-
ment by testing the model properness through content validity, (4) implementing results with
construct validity tests, and (5) evaluating by looking at the measurement results and conducting
in-depth interpretations. The research was carried out at UNY with as many as 1,200 students for
a broad trial. As for content validation, it used six experienced people, three education experts,
and three evaluation experts. The study was conducted from March to August 2022.

Sample and Data Collection

Data collection for the trial of 1,200 students at UNY was done with a sample from six
faculties: education, economics, sports, mathematics and sciences, social science, engineering, and
graduate school. Comprehensive data collection was conducted by linking the instrument to the
UNY survey system so that the data obtained were representative and good.

Data Analysis

A descriptive analysis was conducted to provide an overview of data from the test subjects,
consisting of 1,200 student respondents at UNY. The analysis used described the average data,
standard deviation, and achievement percentage. Besides, the calculation for the content validity
test used the V-Aiken formula. The formula used to prove the content validity is in Formula (1).
It explains that the V-Aiken formula was used to see the construct quality of the instrument
being developed (Anculle-Arauco et al., 2024), in which S = r -lo; Lo= lowest validity assessment
number; C = highest validity assessment number; r = number divided by an expert.
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Inference analysis was carried out through a construct validity test. The validation of the
construct was carried out using the Confirmatory Factor Analysis (CFA) method, which calcu-
lates the degree of relationship of each item to the indicator using the second-order technique.
The analysis was carried out using the smart computer program smart-PLS 3.0. The result of the
construct testing showed that the minimum covariance value was 0.3.

FINDINGS AND DISCUSSION
Findings
The Construct of the Evaluation Instruments

The first stage in evaluating hybrid teaching was to construct the right instruments so that
the data collected represents the results that follow the empirical data. First, at the stage of pre-
paring the draft instrument, the researcher carried out the following: (1) identifying aspects and
indicators of hybrid teaching evaluation through theoretical studies carried out, (2) compiling and
constructing specifications and forms of instruments with the help of judgment as many as three
measurement and evaluation experts, and (3) validating the instruments that had been made with
Focused Group Discussion (FGD).

Testing the Content Validity of the Teaching Evaluation Instrument

Data collection was carried out from August to September 2022. The process began with
instrument validation to see the validity of the contents. Validation was carried out using the
FGD method, which presents six experts. The validation process produced (1) the observation
instrument entirely used and (2) the test instrument from 64 items summarized to only 15 items.
The simplification was based on input from five experts, resulting in a more streamlined instru-
ment. The result of Aiken's validity analysis with four scales is presented in Table 1.

Table 1. Teaching Evaluation Instrument

No. Aspects Indicators V-Aiken
1. Planning Lesson plan 0.72
2. Planning Meaningfulness 0.78
3. Planning Teaching materials 0.67
4. Planning Media 0.78
5. Planning Technology 0.78
6. Process Collapse 0.72
7. Process Motivation 0.78
8. Process Time 0.78
9. Process Response 0.67
10. Process Feedback 0.78
11. Process Mastery of the material 0.78
12. Process Clarity 0.72

13. Evaluation Assignment 0.78
14. Evaluation Test 0.78
15. Evaluation Concern 0.78

Average 0.75

Unidimensional Tests

One-dimensional tests were performed by factor analysis using the SPSS 25 program.
Before factor analysis was performed, a feasibility test was performed using the KMO-MSA test
and Bartlett test for each instrument. The requirement for factor analysis is Kaiser-Meyer Olkin
(KMO)-MSAU > 0.5, and the critical one-dimensional ballet test means that each test item
measures only one of his abilities (Sanchez et al., 2016). For testing one-dimensional factor analy-
sis, KMO and Bartlett's analyses gave results of less than 0.05. The KMO-MSA test was used to
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check the validity of the samples, and the Bartlett test was used to check the normality of the data
used. The result of the experiment is presented in Table 2.

Table 2. Kaiser-Meyer-Olkin Measure

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 951
Bartlett's Test of Sphericity Approx. Chi-Square 1658
283

Df 105

Sig. .000

Table 2 shows the results of the empirical analysis, which are KMO-MSA values of 0.951
or greater than 0.5 and Bartlett's test signal of 0.000. From this, we can conclude that the analysis
results are significant. In short, this tool is worthy of factor analysis. An extraction process
produces several factors to obtain items with the exact dimensions. Each factor formed has an
eigenvalue, and factors with eigenvalues greater than 1.00 are retained (Santoso, 2017).

Table 3. Eigen Values

Eigen Loadings Rotation Loadings
Components . - . .
Total % Variance % Total % of Variance % Total % Variance Cumulative %
1 8.77 58.49 58.49  8.77 58.49 58.49  8.63 57.54 57.54
2 1.05 7.00 65.49  1.05 7.00 6549 1.19 7.95 65.49

Extraction Method: Principal Component Analysis.
The Variance in Table 3 is 57.54% in the first component and 65.49% in the second component.
This means that one aspect of ability is dominant in the instrument. Then, Scree Plot exploratory

factor analysis was done to see if any other factors could contribute to ability.

Scree Plot

&=

Eigenvalue

—e

T T T T T T T T T T T T T
1 2 3 4 5 ] 7 & 9 10 11 12 13 14 15

Component Number

Figure 1. Screen plots Unidimensional Test Instrument

Figure 1 shows that the distance from Component 1 to Component 2 is very far or several
times the distance between the other components. The steep scree plot indicates the presence of
a dominant component, meaning that religious instruments measure only one factor or one
dimension. In the evaluation instrument, the teaching model at UNY illustrates that the instru-
ment measures only one dimension or aspect developed.
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Reliability

The instrument's reliability level was assessed from the Cronbach Alpha coefficient value
(Table 4). The instrument is reliable if Cronbach's Alpha value is more significant than 0.7 (a >
0.7). Alpha coefficient results in a limited scale trial show a value of 0.865 (> 0.7), meaning that
the instrument is very reliable.

Table 4. Reliability

Alpha Alpha on Standardized Items N of Items
.820 945 15

Meanwhile, the reliability coefficient of each component obtained a value of more than 0.6,
so it can be concluded that the reliability value of each component has a good category. The
reliability value of each component is presented in Table 5.

Table 5. Reliability of Cronbach Instruments

Category Cronbach's Alpha
Evaluation 0.860
Evaluation of Learning 0.945
Planning 0.857
Process 0.862

Reliability of Composite Scores

The composite reliability value or "Average Variance Extracted" (AVE) can tell us how
reliable each latent variable is. This figure shows how the individual latent variables explain much
variation in the indicator. The composite reliability of an instrument is a measure of how closely
the different measurements of the instrument accord with one another. This is important because
it means that the different indicators in the instrument are likely to be measuring the same thing.
The formula for composite reliability is explained in Formula (2) (Li & Dolman, 2023).

(Z2)2
(EA)2 + ; var (&)

The reliability of the indicator is related to the component's reliability (see Table 6). The closer
the parameter estimates are to being accurate, the more reliable the indicator will be.

Table 6. Composite Reliability Score for each Component

Category Composite Reliability
Evaluation 0.914
Evaluation of Learning 0.953
Planning 0.897
Process 0.899

Validity of Teaching Evaluation Instrument Constructs

The first stage is to look at the main model of the instrument developed by proving the
construct validity of the learning evaluation instrument. The developed instrument consists of 15
items with three aspects: planning, process, and evaluation. The following is an overview of the
conceptual model of teaching evaluation instruments in higher education.

The next stage is to conduct a CFA analysis to see the magnitude of the factor loading in
each component and item of the instrument developed (Table 7). The estimation results show
that the teaching process evaluation instrument has a good reliability (above 0.7). Likewise, the
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entire teaching monitoring and evaluation model amounts to 15 items and has a loading factor
value of > 0.3, as many as 14 items. At the same time, one item has a loading factor below 0.3, so
the item is not good or thrown away. The conceptual evaluation model in this study is shown in

Figure 2.
12
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Figure 2. Conceptual Model of Evaluation
Table 7. Results of Factor Loading with CFA
No. Category Item
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Figure 3. Path Diagram of Instrument Loading Factor
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The initial analysis showed that out of 15 items, all met the loading factor requirements.
Moreover, after modifications were obtained, fit models with a parsimony fit type. The results of
the CFA analysis and factor loading recapitulation on the hybrid teaching evaluation instrument
with the CIPP model can be seen in Figure 3.

Figure 3 shows the path graph result of the CFA analysis based on the structural model.
Analysis of the structural model shows that all potential components or variables have high
loading factors (0 > 0.3). The results summarizing the loading factor for the structural model are
presented in Table 8. This is the same as Hayden et al. (2014) opinion about the validity criteria
of instruments with a loading factor above 0.3 having a high level of covariance as well.

Walton et al. (2013) argue that the validity of constructs gives the idea that a good and valid
instrument gives the meaning of the instrument worthy of use. Arslan et al. (2020) and Huda et
al. (2022) suggest that the estimation results of the covariance on the path diagram provide a
decision result that determines the degree of validity of the instrument (Setiawan et al., 2024).
The value of a significant loading factor coefficient will provide a definition that the developed
instrument has good construct validity (Reitz, 2014; Setiawan et al., 2020).

Table 8. Results of Factor Loading with CFA

No. Component Loading Factor Category
1. Planning 0.957 Excellent
2. Process 0.970 Excellent
3. Evaluation 0.932 Excellent

Table 8 shows that the loading factor in the path diagram shows the covariance between
latent and observed variables with a coefficient above 0.5, meaning that all structural models
analyzed through CFA fit empirical data.

Fit Model Proof

A step to demonstrate the fitness of the developed model was to examine the goodness-of-
fit (GoF) test. It was used to validate the performance of a measurement model (external model)
and a structural model (internal model). The value range is 0-1, and the interpretation is 0-0.25
(small GoF), 0.25-0.36 (moderate), and > 0.36 (large). Table 9 shows that the saturated models
and estimated models have SRMR (square root) differences in terms of the tested data and the
model.

Table 9. Model Fit Summary

Saturated Model Estimated Model
SRMR 0.095 0.096
d_ULS 4,185 4.242
dG N/A N/A
Chi-Square Infinite Infinite
NFI N/A N/A

Discussion

After the V-Aiken analysis was conducted to test the validity of the contents, the results
obtained showed that the highest V-Aiken value was 0.77, and the lowest value was 0.66. Thus,
the value of the average V-Aiken coefficient of the entire instrument is 0.75, meaning it falls into
the excellent category. This is relevant to the research results by Divayana et al. (2020). The
validity of the content of the developed instrument provides clarity and strength to the
instrument, as seen from its external appearance. Thus, the constructed outer appearance has the
power that comes from a strong theory as well. According to Bliss et al. (2018), Boita et al.
(2021), and Mensch et al. (2016), a good instrument gives small measurement error results. Thus,
the data collected with valid and reliable instruments will be representative. Relevant to this,
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Ward et al. (2015) provide an overview of the measurements made for instrument testing using
the kappa coefficient method and interclass correlation.

According to Hambleton et al. (1991), the one-dimensional assumption is satisfied if the
test contains a dominant factor measuring a person's ability. Sthombing et al. (2019) also writes
the same thing, stating that if a measurement finds a dominant dimension, then that dominant
dimension, on the particle's response or properties, will be 1 or 1 dimensional. Also, if the
eigenvalues of the first factor have values up to multiples of the eigenvalues, then the second
factor and so on are nearly identical. It can be said that it satisfies the one-dimensional condition
(Cedzich et al., 2018).

The results of the composite reliability recapitulation in Table 6 show that all evaluation
components, namely, contexts, inputs, processes, and products, have good internal consistency
above 0.65. Then, it can be concluded that the reliability of composite hybrid teaching evaluation
instruments is good, while the composite reliability of all devices is 0.865 or included in the good
category. Remijn et al. (2014) state that the reliability of instruments estimated using diverse
methods gives the meaning of the power of its consistency. Meanwhile, the reliability of psycho-
logical measurement instruments gives an idea of how high many people use the instrument's
consistency (Faddar et al., 2017; Saito et al., 2016). Meanwhile, instrument tests with proof of
construct validity reinforce the covariance of each item with its indicators (Marsh et al., 2011;
Roldan-Merino et al., 2019).

The data show that the value between the data and the model is 0.001 apart, meaning there
is very little difference between the data and the model. Thus, the data tested fit the model. The
following criterion is d_ULS which is a measure that measures how strongly the empirical
correlation matrix differs from the implied model correlation matrix. The output data show that
the difference between the empirical matrix and the model is 0.057, so it can be concluded that
the difference is very small, with a score above 2.00, which is very good. The analysis results
show that all empirical test criteria indicate that the data fit against the developed model. Maynard
et al. (2017) explain that planning for learning evaluation is of great strength. The small difference
between saturated and estimated models indicates that the model fits the theory used (Huber-
Carol et al.,, 2012). It can be concluded that a well-developed instrument model will provide
validity and reliability values that fit the criteria (Setiawan, 2019).

The development of teaching process evaluation instruments in higher education has been
shown to improve the quality of education (Pate et al., 2022). This can be further enhanced by
updating methods and media to optimize innovation in teaching (del Rio et al., 2024). Quality
management principles, such as focusing on customer needs and continuous improvement, can
also be applied to improve the teaching process (Olayiwola et al., 2024). Effective evaluation
methodologies are crucial in this process, particularly in the context of rapid technological ad-
vancements (Pandiyan et al., 2023).

CONCLUSION

The conclusions of the development of the instrument for evaluating the teaching process
show that: (1) the monitoring and evaluation instruments developed have suitable proof of the
validity of the content with an average V-Aiken score of 0.752, which is in the high category; (2)
UNY's monitoring and evaluation instrument developed has met the validity of a good construct
of a good loading factor value (> 0.3) and has composite score reliability above 0.7 and Cronbach
alpha above 0.6; and (3) the analysis results show that all empirical test criteria show that the data
fit against the developed instruments. The developed instruments provide a good contribution to
the university in terms of representing the actual measurement results. The instrument's validity
and reliability can be appropriately proven by conducting instrument trials.

Suggestions for the development of the construction of teaching monitoring and evaluation
instruments are as follows: (1) the results of instrument development illustrate that good and
valid instruments can be developed better in evaluating teaching in universities, especially at
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UNY; (2) instrument development can be carried out by providing validity and reliability test
results so that reliable instruments are reflected; and (3) the measurement and trial of instrument
development results can be followed up by reviewing the instruments suitability and up-to-date
curriculum in higher education. Finally, the advice for internal stakeholders is to adjust the
indicators in the instrument to match the competence of graduates and the independent learning
curriculum currently implemented in Indonesia.

The limitation of the research is that further analysis of the factors that affect lecturer
performance has yet to be carried out. Moderate variables cannot be included to determine the
influence between factors because the instruments only focus on performance results and teach-
ing quality.
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