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Abstract: Some current studies need to conduct validity and reliability on these instruments. This
study aims to measure the validity and reliability of learning multimedia tools. Instrument validation
and reliability are determined using three quantitative methods with three main stages or steps,
namely expert assessment (content validation), theory test (logical validation), and data test
(construct validation). The research distributed questionnaires through Google Forms. Instrument
validity data is based on the average score of the research subject's assessment. Media experts
scored 92.68%, 90.5%, and 94.7% on three aspects. In contrast, material experts scored 89.50%,
88%, and 96% on three elements. KMO and MSA factor analysis tests covering three aspects
produced values: The content aspect is 0.976, the learning/programming aspect is 0.962, and the
display aspect is 0.978. The instrument's reliability, divided into three elements, is reliable because
the Cronbach alpha value is higher than 0.7. The findings of this study provide new insights that
multimedia development needs to be measured using the right instrument, the right instrument,
valid and reliable. This research results in a multimedia evaluation instrument comprising content,
appearance, learning, and programming. This research will undoubtedly provide positive things to
evaluate multimedia in physical education.
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INTRODUCTION

The internet has changed people's lifestyles in a modern and digital direction (Nugroho et
al., 2020). The majority of the study is conducted in Europe and Asia, and it offers tools to assess
digital competence (Saltos-Rivas et al., 2020). The lifestyle of students in Indonesia is drastically
changing as a result of internet usage. The need for technological advancements among pupils,
which results in a workforce with lower skill levels, makes challenges in teaching and learning
interesting. The creation and validation of a questionnaire was the primary goal of this study
(Wafudu et al., 2022).

If an instrument measures what it is intended to measure, it is legitimate (Jackson, 2003).
According to (Creswell & Guetterman, 2021; Jackson, 2003)., there are four sorts of validity: face,
criterion, content, and construct. The test's face validity is its apparent reliability (Creswell &
Guetterman, 2021). While content validity examines the item's content to determine whether it

measures the concept being measured in the research, criterion validity is the concept that will be
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demonstrated in the actual research because its establishment necessitates a thorough
understanding of the theory relating to the concept and a measure of the relationship between our
measure and those factors (Jackson, 2003). Construct validity, which examines how well an
instrument captures the theoretical construct it is intended to measure, comes last.

According to (Jackson, 2003)., reliability refers to how free of measurement error test
results are. It assesses the internal consistency or stability of an instrument when measuring a
certain idea (Creswell & Guetterman, 2021). According to (Pallant, 2020), there are many levels of
reliability based on how frequently the instrument is used and how many people contribute data.
There are several types of dependability, including inter-rater reliability, alternate form and test-
retest reliability, alternate form and test-retest reliability. When the same test is given to the same
group of respondents twice and the correlation between the scores is examined, test-retest
reliability is attained (Pallant, 2020). The instrument is more dependable the greater the correlation
value. The degree to which results from one sample hold up when administered twice at various
times using two different versions of the same instrument with the same concept is known as
alternate form reliability. The two aforementioned ideas are combined in alternate form reliability
and test-retest reliability. To confirm that all of the construct's components assess the same notion,
internal consistency reliability examines the correlation between them all (Jackson, 2003). The last
notion is inter-rater reliability, which examines whether results from a single sample are consistent
when more than one observer uses the same instrument to record the respondent's behaviour
simultaneously (Pallant, 2020).

In the Indonesian multimedia development study literature (Arrauf, 2016; Efendi, 2016;
Setiawan, 2015; Sukiyandari, 2012; Titting, 2016), instruments can be used to independently
identify learning difficulties (Cahyanto & Afifulloh, 2021). In some of these research, the tools
employed must be standardised, have distinct questionnaire items, and are not valid and reliable.
Every instrument has the potential to be accurate but not valid, although accuracy is a prerequisite
for validity (Creswell & Guetterman, 2021). In other words, a tool must be trustworthy in order to be
valid. Additionally, because validity evaluates information related to knowledge, it is generally more
difficult to evaluate an instrument's validity than its reliability. On the other hand, consistency of
scores is the only factor in reliability.

Assessment tools must have validity and reliability (Manurung et al., 2020). This
requirement results from a deficiency in our environment's validation and quality of information

management tools in digital contexts (Ramirez-Rodriguez et al., 2022). Multimedia learning cannot



be assessed using any measures. Some issues in the classroom go unanswered, particularly those
involving connectivity (Sugiyono, 2021). This study created a web-based application to evaluate
the accuracy and usability of free and accessible research tools for academics and researchers
(Ovan & Saputra, 2020). The purpose of this study is to assess the reliability and validity of learning

multimedia tools.

METHOD

Instrument validation and reliability were determined using three quantitative methods in
significant phases or steps, which were expertly assessed (content validation), theory test (logical
validation), and data test (construct validation). The study was conducted by distributing

questionnaires via Google Forms.

Study Design

The study used a single-visit, cross-sectional descriptive design to evaluate the validity and
reliability of the instrument. Qualitative methods are expert judgment (content validation), theory
test (logic validation) and data test (construct validation). The study was conducted by distributing

questionnaires through Google Forms.

Participants

Random cluster sampling was used as the sample method. This method is employed in
light of the research population's dispersed position. Cluster sampling in two stages is the sample
method employed. This method employs two sampling phases. The sample region is chosen in the
first stage, and the local community is chosen in the second (Fika et al., 2021).

Twenty individuals took part in this investigation. Both professors and professionals in the
media work as experts in their fields. Anyone who has been actively working with multimedia for at
least a year is eligible for involvement in this study. Gender criteria are not used in this data
collection.

The ethical approval for this study stipulated that participants must voluntarily choose to
participate, have the option to withdraw at any time, have their anonymity protected, and have their
personal information kept confidential. A permission document outlining the study's goals, methods,

and participants' rights was provided to each participant before they could sign it. No additional



credit or reward was offered in exchange for participation. Over a two-month period, all study data

were gathered.

Procedure

A questionnaire was used as the method of data collecting. Since communication during

the COVID 19 pandemic was limited to in-person meetings, Google Forms were utilised. A reliability
test (content validation), theory test (logic validation), and data test (construct validation) were used
to validate this study. The reliability of the product was also evaluated at the same time using expert
judgement. Expert judgement seeks to identify any flaws in the design so that it can be improved
in accordance with the experts' recommendations. By gathering pertinent prior research to support
current enquiry, theories are tested. The acquired data is processed using SPSS version 23
software and the percentage formula in order to perform the data test (construct validation). The
following is a description of how expert judgement instruments and product practicality tests are
classified:
20 questions made up the media expert grids, 20 questions made up the material expert grid, and
95 questions made up the trial evaluation to ascertain validity and reliability. A questionnaire with
statements that are rated on a scale of one to ten (rating scale) is the instrument used in all stages
and procedures of data gathering in expert judgement and product testing. A declaration regarding
a given quality to be assessed by a number, followed by a score of the quality being measured, is
known as a numerical rating scale.

The trial results are conducted on a modest scale, and the expert conducts the data from
the validation stage. The reliability of the product is calculated using the percentage method instead
of observation. In accordance with (Stewart et al., 2021), judgements can be made and the solution
can be altered if the data is presented as percentages, proportions, and ratios. The data collected
during the field trial stage was also subjected to factor analysis. This factor analysis includes the
following items: Reducing pointless instrument elements is step one. Step two is gathering content,
logic, and construct validity. The prerequisites have been satisfied, allowing for the collection of
valid and reliable instruments (Rahmawati et al., 2018). The results that are invalid and unqualified
(0-20%), less valid and qualified (2-40%), valid and moderately qualified (4-60%), valid and
qualified (61-80%), and extremely valid and qualified (81-100%) are the expert assessment criteria

employed (Firmansyah & Hariyanto, 2019).



Statistic Analysis

It is necessary to do the preconditioning test before moving on to the factor analysis of the
created instrument items. It is possible to establish factor analysis in this way. Here are some
prerequisite exams that need to be completed: 1) The Kaiser-Meyer-Olkin (KMO) test (Larassary,
2020) is used to determine whether factor analysis meets the requirements of 0.5-1.0 and is
accurate. A score of less than 0.5 indicates that factor analysis needed to be done correctly. 2) The
primary condition that must be met to use the KMO test, which is higher than 0.5, is the Measuring
of Sampling Adequacy (MSA). Chi-Square employs Bartlett's Test Of Sphericity (Hanief &
Purnomo, 2019) method, with a significant provision of less than 0.5. When the significance is
more than 0.5, additional analysis is permitted; otherwise, it is not.
To make the calculating process more accessible, the validity test to assess the reliability of the
evaluation tool was created using SPSS Version 23. Cronbach's alpha coefficient was employed
in this study as the reliability test (Tomoliyus & Sunardianta, 2020). To assist researchers in
understanding how reliable the measurement is. A dependability score of 0.70 or above meets the

requirement. As a result, reliability can be seen as popular.

RESULTS

Five experts, including two media and three material experts, provided the information. The
data can be utilised to support the conclusion that the produced instrument is appropriate for use

and testing. Below are specifics regarding the accuracy of the information achieved:
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Figure 2. Material Expert Judgement

The data collected from media specialists (Figure 1) evaluated the dependability in the
following ways: language reliability (91%), graphics (90%), and content (89.2%) reliability. Three
material specialists provided further expert judgement data, with the following findings: self-
instruction (94%, 88%, 98%), self-contained (85%, 89%, 93%), standalone (82%, 84%, 99%),
adaptive (84%, 86%, 87%), and user-friendly (98%, 88%, 96%). The information gleaned from the
evaluation of five experts—two media experts and three material experts—can be used to conclude
that the instrument created is appropriate for usage and testing. The average score of media
specialists in the areas of content reliability (92.68%), graphic reliability (90.5%), and linguistic
reliability (94.7%) provide the specifics of the data of the instrument's dependability. While the first
material expert (89.50%), second material expert (88%), and third material expert (96%), according
to the data on the five aspects of self-instruction, self-contained, stand-alone, adaptive, and user-
friendly (Figure 2), are the best. The information below was obtained using SPSS version 23 and
relates to factor analysis, validity, and reliability. The Kaiser-Meyer-Olkin (KMO) Test, Measure of
Sampling Adequacy (MSA), Bartlett's Test of Sphericity, and comparison of r count with r table for
validity are used to conclude the factor analysis, validity, and reliability of the instruments used.
Cronbach alpha is used to compare the coefficient to determine reliability.

The data analysis below is carried out on four instruments separated into three aspects:
content, learning/programming and display. The data can be seen in detail in the figure below:
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Figure 3. Analysing the factor of Kaiser Meyer Olkin (KMO) test, Measure of Sampling Adequacy (MSA).
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Figure 4. Validity test by using SPPS version 23

0.95 0.955 0.96 0.965 0.97 0.975 0.98

W display aspect ~ H Programming/learning aspect M Content Aspect

Figure 5. Reability Aspect

The data analysis findings indicate that the instrument can be further examined using the
Kaiser-Meyer-Olkin factor analysis test and Measure of Sampling Adequacy (Figure 3), which can
be used to examine the instrument's 0.930 content aspect, 0.934 learning/programming aspect,
and 0.896 display aspect. After analysis, the instrument was deemed valid (Figure 4). There is a
minimum and maximum score for this instrument for each aspect. The specific ranges for the three
aspects are as follows: content: 0.878-0.968; learning/programming: 0.778-0.934; and display:

0.618-0.925. However, because the r count was lower than the r table, which was 0.389, two of



the instrument's questions had to be eliminated. On the other side, because the Cronbach alpha
value is more than 0.7, the instrument's reliability, which is broken down into three components in
Figure 5, is reliable. The learning/programming aspect was 0.962, the display aspect was 0.978,

and the content aspect was 0.976.

DISCUSSION

The instrument can be deemed reliable and employed based on factor analysis, which
requires several steps. These include 1) eliminating irrelevant instrument components and 2)
ensuring content, logic, and construct validity. These requirements will be satisfied, leading to the
production of an accurate and trustworthy device. This judgement is supported by information that
has been meticulously gathered and examined. In this study, the evaluation of 5 experts—including
two media experts and three material experts—was used to validate the content. The outcome of
reasoning about instruments created using accepted theory is logical validation. While a summary
that demonstrates how closely the test tool and theory align is acquired by testing using SPSS
version 23. Given that (Jackson, 2003) specifies that the value must be more than 0.7 for a test to
be considered internally consistent, this is considered reasonably acceptable. Furthermore, the
factor load values on the factors were also extremely high, providing essential data for construct
validity even when the researcher's meaningful interpretations were also considered.

The multimedia measured by the instrument is prepared to be used in the classroom to
promote learning (Anggoro, 2020). According to recent studies (Nurabadi et al., 2022; Raof et al.,
2021), the instrument used in this work is highly valid and reliable for use in actual research,
reliable, and has a respectably high construct reliability coefficient (Combrinck & Inglis, 2020; Otaya
et al., 2020).

The outcomes demonstrate that the tool may be applied to one of the data related to online
learning when there is a learning assessment procedure (Cholifah et al., 2021). The instrument
used for this survey has adequate reliability and validity (Liang et al., 2021; Loya & Dadgal, 2022)
and is valid (Mohamad et al., 2022),. As a result, the instruments were validated using various
techniques, including statistical validity, reliability, non-participant observation, and expert
judgement (Gonzalez-Garcia et al., 2020). Our work takes one step further by including in this
instrument a confirmatory factor analysis that is missing from other studies (Silva et al., 2022).

In (Li & Meng, 2021), the validity and reliability of the motivation and perception scales

were examined. The Rasch Measurement Model assesses research instruments' unidimensionality



and validity (Suradi et al., 2020). E-self-assessment's validity and dependability (Febliza et al.,
2021). Ensuring that every student complies with the standards (Salas-Delgado et al., 2022). In
research (Bjernsen et al., 2022; Mahanani et al., 2022; Yang et al., 2022) all mention using the
developed instrument for evaluation. The tool can make future diagnoses because construct validity
is assured (Bonifacio & Zuta, 2021).

Due to its ability to produce high-quality data and minimise measurement error, our
completely validated questionnaire has proven valuable for research (Mallah et al., 2020; Sato et
al., 2022). Assessing students' digital literacy abilities is beneficial to lessen teacher training bias
(Rodriguez-Ruiz et al., 2021). There are no conclusions and multimedia formulations seen from
teacher competency, which is a shortcoming of this study and a proposal for future research. The
study's findings, which take the shape of a competency evaluation tool with three components for
content, learning/programming, and display, will undoubtedly help assess learning multimedia. This

study will have a significant influence on how education develops.

CONCLUSION

The findings of this research provide new insights into valid and reliable instruments. The
result of this research is a competency evaluation instrument consisting of 3 aspects: content,
learning/programming and display. This instrument is valid and reliable because it has met the
predetermined prerequisites, namely expert judgment (content validation), theory test (logical

validation) and data test (construct validation).
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