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Abstract

This research aims to explain the form of an authentic assessment instrument
based on Google Sites to measure the learning outcomes of the IPAS Project on
the Earth and Space aspects, as well as test its validity, reliability and
practicality. The test subjects were 110 students. The data analysis technique
uses Aiken's V for content validity, CFA for construct validity, ICC for interrater
reliability, CR and VE for construct reliability, Cronbach's Alpha for internal
reliability of the instrument, and percentage for practicality. The research results
obtained three forms of authentic assessment instruments based on Google Sites
that measure the learning outcomes of the IPAS Project, namely independent
assignment assessment sheets, group project assignment assessment sheets, and
objective tests. The instrument is valid in terms of both content validity and
construct validity, except for items B2 and B4 so they must be removed from the
model. The instrument is reliable in terms of interrater reliability, instrument
reliability and construct reliability, except for dimension C which has a VE value
below the criteria. A very practical instrument to use in measuring the learning
outcomes of the IPAS Project.
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INTRODUCTION

The 21% century is a difficult to predict century because changes in various aspects of life occur very
rapidly and are full of competition (Larasati et al., 2021; Sudarmin et al., 2019). This can be seen from the
variety of easily accessible information (Petsangsri & Pislae-Ngam, 2020), the increasing use of computing or
robots (Suryanti & Wijayanti, 2018), automation, and communication that has become limitless (Astutik &
Hariyati, 2021). To be able to face rapid changes and intense competition, 21% century skills are required.

21% century skills have become competencies that everyone must possess. The 21% century skills, referred
to as the 4Cs (Khoiri et al., 2021; Redhana, 2019), have now evolved into the 6Cs with the addition of character
and citizenship skills (Anggraeni et al., 2023; Kemendikbudristek, 2022). 21% century skills are not innate but are
acquired through training, learning, or experience (Redhana, 2019). The role of society and teachers is crucial in
developing these skills (Jayadi et al., 2020). In this study, a learning model that can develop 21% century skills is
used, namely project-based learning (Jacobson-Lundeberg, 2016). The implementation of project-based learning
can be integrated with digital technology.

The 21% century's rapidly evolving technology demands that teachers adapt to new ways of learning.
Currently, digital transformation in education is being promoted (Cruz et al., 2023), requiring teachers to
innovate their teaching methods to enhance the quality of learning (Djuniadi et al., 2022). The quality of
education can be a key trigger for educational change (Kim et al., 2019). Additionally, teachers' perceptions,
quality, and competencies influence student learning outcomes (Burroughs et al., 2019; Sang et al., 2018; Sirait,
2016). Educational changes and learning outcomes leading to improved 21% century skills are greatly needed in
schools, especially in vocational high schools.

Vocational high schools play a crucial role as educational institutions that produce job ready graduates
and are important for implementing 21% century learning. The productive population in 2030 is predicted to
reach 64% of Indonesia's total population, making it necessary to ensure that this large number of human
resources becomes a strength, not a threat (Astutik & Hariyati, 2021). However, the PISA results show that
Indonesia's ranking in international scientific literacy is still very low (Novita et al., 2021). In 2015, Indonesia
ranked 62" out of 70 countries with a score of 403 (OECD, 2016). In 2018, Indonesia ranked 70™ out of 79
countries with a score of 396 (OECD, 2019). These results indicate that Indonesia's student scientific literacy is
declining and remains low (Astutik & Hariyati, 2021). In 2022, Indonesia ranked 66" out of 80 countries with a
score of 383 (OECD, 2023). Although Indonesia's student scientific literacy ranking improved from 2018 to
2022, the scores obtained are low, even declining, with no significant change from year to year (Hafizha &
Rakhmania, 2024). Data from the Badan Pusat Statistik (BPS) in August 2021 shows that the largest contributor
to unemployment in Indonesia comes from vocational high schools graduates, at 11.13% (Kusnandar, 2021).
This reflects the need for improvement in vocational high schools education.

The government has included 21% century skills content at all levels of education up to vocational high
school level through the Merdeka Curriculum. As a result, a new subject has emerged at the vocational high
schools level, namely Projek Ilmu Pengetahuan dan Sosial, known as Projek IPAS (BSKAP, 2022). The learning
outcomes of Projek IPAS consist of three elements that refer to scientific literacy competencies. Scientific literacy
is the ability to use scientific knowledge not only to understand concepts but also to apply them in everyday life,
such as solving problems or producing scientific products (Astuti et al., 2021; Novili et al., 2017). These three
elements are incorporated into one project theme that can cover one or several aspects of Projek IPAS.

Interview results at SMK 1 Cluwak found that Projek IPAS teachers still have difficulty in determining
project themes and developing assessment instruments. This fact is supported by the questionnaire responses
from 15 Projek IPAS teachers in Pati. All teachers developed assessment instruments, but only one had
consulted their instrument with experts. All teachers who filled out the questionnaire agreed that having a valid
and reliable Projek IPAS assessment instrument would be beneficial.

Assessment in Projek IPAS in project-based learning can use authentic assessment. Puteri et al. (2023)
stated that the assessment applied in the classroom to address the challenges of 21%-century education is
formative authentic assessment. Yakob et al. (2023) stated that authentic assessment is suitable for improving
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students' scientific performance in virtual chemistry laboratory learning. Project-based learning is effective in
fostering the scientific process skills of high school students (Sejati et al., 2021). These studies serve as a
foundation for developing authentic Projek IPAS assessment instruments using a project-based learning model.

Innovation involving the use of technology is needed in education, including for the development of
assessment instruments. After the Covid-19 pandemic, digital transformation has been increasingly seen by
researchers as a necessary condition for renewal in education (Volkov & Chikarova, 2021). The digital
transformation movement also enhances the creation of more flexible school management systems, as well as the
introduction of new practices, methods, and resources to support the learning process (Bakhmat et al., 2020).
There are now many applications specifically created to support learning and can be used by education
practitioners (Sudarmin et al., 2022). With the support of digital transformation in the learning process and the
need for valid and reliable assessment instruments for teachers, there is a need to develop authentic assessment
instruments based on digital technology, one of which is Google Sites. Google Sites is quite familiar among
teachers.

The development of assessment instruments focuses on the theme of earthquake disaster mitigation,
which is a contextual theme because Indonesia frequently experiences earthquakes (Aroyandini et al., 2022).
Additionally, the level of disaster literacy in formal education and society is still minimal (Juhadi et al., 2021),
yet disaster education for children and adolescents is important to enhance their resilience to disasters (Yeon et
al., 2020). This theme is an effort to instill conservation awareness in students, as one of the goals of
conservation is to care for and preserve valuable places from destruction (Rizkiana, 2022). Disaster mitigation
theme is part of the Earth and Space aspect in Projek IPAS (BSKAP, 2022). Given the importance of disaster
mitigation knowledge, instilling conservation awareness, and the need for valid and reliable assessment
instrument references for Projek IPAS, this study aims to describe the form of the instrument, test its validity,
estimate its reliability, and test the practicality of an authentic assessment instrument based on Google Sites to
measure the learning outcomes of Projek IPAS on the theme of earthquake disaster mitigation.

METHOD

The type of research is Research and Development (R&D). The research design is a modified 3D design
from the 4D model (Thiagarajan et al., 1976), with the stages being Define, Design, Develop (3D). The Define
stage includes needs analysis, school curriculum, and project themes. The Design stage includes 1) developing
the instrument grid, 2) determining the instrument format, 3) writing instrument items, 4) determining the
instrument scale and scoring, 5) designing the Google Sites layout for assessment. The Develop stage includes
expert appraisal by testing the content and readability of the instrument with experts, and developmental testing
to obtain direct feedback in the form of responses or comments from teachers as instrument users. The student
subjects consisted of 110 individuals from SMK 1 Cluwak, SMK 2 Pati, and SMK PGRI 1 Tayu. Data analysis
techniques included Aiken’s V for content validity, CFA for construct validity, ICC for interrater reliability, CR
and VE for construct reliability, Cronbach's Alpha for internal instrument reliability, and percentage for
practicality.

RESULTS AND DISCUSSION

Instrument Form

The instruments were developed in three forms: independent task assessment sheets, group project task
assessment sheets, and objective tests themed on earthquake disaster mitigation in the Earth and Space aspect,
encompassing all elements of the CP Projek IPAS. The instrument application was designed based on Google
Sites. There is no specificity regarding the type of device used because Google Sites does not need to be installed
(Nugroho & Hendrastomo, 2021). Google Sites can integrate material links and question links, as well as be
connected to other Google products (Arief, 2017; Saputra et al., 2022). The initial appearance of the instrument
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is shown in Figure 1. After pressing one of the logos, for example, SMKN 1 CLUWAK (A), a display like
Figure 2 appears. The workflow diagram of the application is presented in Figure 3.
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Figure 1 Initial appearance of the assessment instrument product
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Figure 2 Home page of the Google Sites-based assessment application
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Figure 3 Google Sites application workflow chart
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The assessment instrument (Teachers Only) can only be accessed by teachers through the login box. If the
login input is correct, the assessment instrument page can be opened. There are three menus on the assessment
instrument page: 1) Test Results, 2) TM Assessment, and 3) TPK Assessment. The Test Results menu contains a
recap of pretest and posttest scores of students. The TM Assessment menu contains a recap of task completion
results, assessment forms, and a recap of independent task assessment results for students. The TPK assessment
menu contains assessment forms and a recap of group project task assessment results.

The individual assignment sheet is prepared together with assignment items and assessment guidelines.
The individual task involves assigning students to estimate the resilience of a house building observed against
earthquakes and the mitigation steps that will be taken according to the students' areas of expertise. The
individual assignment is associated with students' concentrations or areas of expertise in vocational high schools
to align with the characteristics of IPAS Project subjects (BSKAP, 2022; Mulyadi, 2023). This assignment falls
under authentic assessment because it involves activities that engage students in solving real-life situations by
applying skills and knowledge they have mastered (Ellis et al., 2020; Yildirim & Senel, 2023). The instrument
includes tasks that students must perform along with their assessment rubric (Shikwaya & Amadhila, 2023).
Individual tasks encourage independence, thus demanding student activity before and after the learning process
(Egok, 2016). Furthermore, individual tasks are in line with students' daily lives because they utilize digital
technology such as gadgets that seem to be inseparable from teenagers' daily lives (Ati et al., 2022).

The group project assessment sheet is prepared together with the project tasks and assessment guidelines.
The project task involves creating a digital poster on earthquake disaster mitigation. The selection of this project
task is not only because it is aligned with the students' expertise areas but also due to the demands of
technological developments based on the digital revolution (Kaliongga et al., 2023). In this regard, the test
subjects come from vocational high school students who have knowledge of design editing through applications.
The group project assessment sheet covers all indicators found in the third CP element. Each indicator can be
aligned with the performance of the students. Project performance instructions are packaged in the form of
worksheets or LKPD (Trimawati et al., 2020). This group activity also assesses attitude domains. The
assessment items include being calm and responsible, and showing cohesive teamwork. Responsibility and
teamwork are part of the attitude domain (Martaningsih et al., 2015).

The objective test in this assessment instrument development takes the form of multiple-choice tests. The
objective test is prepared along with the answer key and assessment guidelines. Although authentic assessment
arises from dissatisfaction with written tests, including multiple-choice tests used in previous eras, written
assessment of learning outcomes is still commonly practiced (Martaningsih et al., 2015). Therefore, multiple-
choice tests are still developed in this research. The question answering is done directly through Google Form
available on the Google Sites page with a specific token as a password to open the questions. After completing
the test, students can immediately see their scores, allowing them to project the abilities they have absorbed
during the learning process. The objective test instrument measures students' higher-order thinking. This is
because the questions are structured at the analysis cognitive level (C4) according to Bloom's taxonomy
(Anggraena et al., 2022). Higher-order thinking skills are needed in this era.

All three forms of these instruments are authentic because they are used for meaningful measurement of
student learning outcomes for attitude, knowledge, and skills domains (Kusumawati et al., 2021; Martaningsih
et al., 2015). The independent task assessment sheet and the objective test measure the knowledge domain. The
group project assessment sheet measures the attitude and skills domains.

Instrument Validity

Validity includes content and construct validity. Content validation is obtained from five expert
validators. The V. value for five validators, on a scale of 1 to 5, with a 5% error rate, is 0.80 (Aiken, 1985). The
valid criteria are if the value of Viun > Viwne. The calculated validation result is 0.90, indicating that the
instrument is valid.

Construct validation uses Second (2°¢) Order Confirmatory Factor Analysis (CFA) assisted by the
LISREL 8.80 application. Second (2"¥) Order CFA is a confirmatory factor analysis model where the latent
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variables at the first level explain the latent variables at the second level (Haryono, 2016). The latent variables at
the second level in this analysis are Scientific Literacy, coded as LS. The coding of the first-level latent variables

and manifest variables is presented in Table 1.

Table 1 Coding of IPAS Project CP Variables, Dimensions, and Indicators

No Latent Variable (Dimension) Manifest Variable (Indicators) Code
1 Explain the phenomenon Understand scientific knowledge about earthquakes. Al
scientifically Apply scientific knowledge about earthquakes. A2
Make simple predictions about the resistance of buildings A3
to earthquakes with proof.
Explain phenomena related to earthquakes from the A4
perspective of earth and space.
Link earthquake disaster mitigation with technical skillsin A5
their field of expertise.
2 Design and evaluate scientific Determine procedures for conducting scientific B1
investigations investigations into earthquake disaster mitigation.

Follows proper procedures for conducting scientific B2

investigations.
Explain the appropriate method of investigation for a B3

scientific question about earthquakes.

Identify flaws or errors in the design of scientific B4

experiments.
3 Translating data and Translate data and evidence from various sources to build Cl

evidence scientifically an argument.
Defend arguments with scientific explanations. Cc2
Identify correct conclusions drawn from tables, graphs, or C3

other data sources.

Plan action as a follow-up. C4
Communicate the learning process and results. C5
Carry out self-reflection on the stages of activities carried Cé6

out.

The analysis results for the loading factor values and t-values are presented in Figure 4.
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Figure 4 Shows the (a) loading factor values and (b) t-values from the analysis of the IPAS Project assessment
instrument using 2" Order CFA.

The first level analysis is conducted from latent construct dimensions to their indicators. An item is
considered valid if the loading factor value is > 0.50, and the t-value is > 1.96 (Haryono, 2016). The loading
factor values for each indicator item are > 0.50, except for indicator items B2 and B4 as shown in Figure 4(a).
The t-values for each indicator item are > 1.96, except for indicator items B2 and B4 as shown in Figure 4(b).
The analysis results show that out of 15 indicator items, 13 items are valid, and 2 items are invalid, namely items
B2 and B4. The decision is to remove these two items from the model. The summary of the analysis results can
be seen in Table 2.
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Table 2 CFA Construct Validity Test Results
No Item Loading Factor t-value Achievement Level

1 Al 0.90 Valid
2 A2 0.83 11.68 Valid
3 A3 0.53 5.99 Valid
4 A4 0.86 12.54 Valid
5 A5 0.52 5.79 Valid
6 Bl 0.80 Valid
7 B2 0.13 -1.32 Invalid
8 B3 0.87 9.30 Valid
9 B4 -0.16 -1.62 Invalid
10 C1 0.69 Valid
11 C2 0.60 5.30 Valid
12 C3 0.60 5.26 Valid
13 ¢4 0.56 4.99 Valid
14 G5 0.75 6.24 Valid
15 Ceé6 0.52 4.68 Valid

Source: Analysis results using LISREL 8.80

After items B2 and B4 were removed from the model, the analysis was carried out again. Results analysis
showed that 13 items were valid. The summary is presented in Table 3.

Table 3 CFA Construct Validity Test Results without items B2 and B4
No Item Loading Factor t-value Achievement Level

1 Al 0.90 Valid
2 A2 0.83 11.66 Valid
3 A3 0.53 5.98 Valid
4 A4 0.86 12.54 Valid
5 A5 0.52 5.79 Valid
6 B1 0.81 Valid
7 B3 0.88 9.38 Valid
8 C1 0.69 Valid
9 Cc2 0.60 5.31 Valid
10 C3 0.60 5.26 Valid
11 C4 0.56 4.99 Valid
12 G5 0.75 6.24 Valid
13 Ceé6 0.52 4.68 Valid

Source: Analysis results using LISREL 8.80

The second level analysis was carried out from the latent construct of scientific literacy to the latent
construct of its dimensions. The loading factor and t-value values for each dimension are presented in Table 4.

Table 4 Construct Validity Test Results for Each Dimension

. . Before Item B2 and B4 Issued After Item B2 and B4 Issued
No Dimension - - - ;
Loading Factor t-Value Achievement Level Loading Factor t-Value Achievement Level
1 A 0.88 9.42 Valid 0.87 9.28 Valid
2 B 0.99 9.27 Valid 0.99 9.38 Valid
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3 C 0.03 0.25 Invalid 0.02 0.20 Invalid

Source: Analysis results using LISREL 8.80

In Table 4, dimensions A and B have values above the criteria, while dimension C has values below the
criteria. Even though the loading factor and t-value values for each dimension changed both before and after
items B2 and B4 were removed, the test results remained the same. The results of testing the scientific literacy
construct for dimensions A and B constructs were valid, while those for dimension C constructs were invalid.
The decision taken based on the results of this test was that indicators B2 and B4 were removed from the model,
while dimension C and its indicators were retained in the model. The considerations are 1) invalid indicators
must be removed from the model because they cannot explain the dimensional construct being measured
(Haryono, 2016), 2) IPAS Project CP are these three elements even though scientific literacy is a reference and
has been defined by the OECD (BSKAP, 2022; Wasis et al., 2020), 3) the C dimension indicators provide valid
results for the C dimension itself so that the C dimension is maintained in the model. The invalidity of
dimension C regarding Scientific Literacy can be caused by 1) the indicators for dimension C may not be able to
describe the construct of scientific literacy even though they are able to describe dimension C itself, 2) there is the
possibility of inaccuracy in the way these indicators are measured.

Instrument Reliability

The reliability of this assessment instrument includes interrater reliability, construct reliability and internal
reliability. The results of the interrater reliability analysis for 5 indicators according to 5 experts have an
Intraclass Correlation Coefficients (ICC) value on Average Measures of 0.81. This shows that the reliability of
the ICC is in the good category. The reliability coefficient criteria refer to research by Perinetti (2018) that
reliability is in the range of 0.75 to 0.90 has a good category.

A construct is said to be reliable if the Composite Reliability (CR) value is > 0.70, and Variance Extracted
(VE) > 0.50 (Cheung et al., 2023; Haryono, 2016). To determine the CR and VE values, data from the construct
validity test results are used, namely the Standardized Loading Factor (SLF) value and the standard errors (e)
value. The data is then calculated to determine the CR value and VE value. The calculation results are presented
in Table 5.

Table 5 Construct Reliability Estimation Results
Dimension CR VE

A 0,86 0,56
B 0,83 0,71
C 0,79 0,39

Source: Analysis results using Ms. Excel
Internal reliability estimation using Cronbach's Alpha with the help of the SPSS application. If a variable
shows a Cronbach Alpha value > 0.60, it can be concluded that the variable is reliable or consistent in measuring

(Taherdoost, 2018). The results of the analysis of each form of instrument are presented in Table 6.

Table 6 Reliability of Instrument Forms

Instrument's Shape Amount Cronbach's Alpha  Achievement Level
Items
Independent Assignment Assessment Sheet 4 0.709 Reliable
Group Project Assigment Assesment Sheet 12 0.807 Reliable
Objective Test 25 0.912 Reliable

Source: Analysis results using SPSS 26.0
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Table 5 presents CR and VE values. Dimensions A and B have CR and VE values above the criteria.
Dimension C has a CR value above the criteria, but a VE value below the criteria. Table 6 presents the
Cronbach's Alpha value for each form of instrument. The Cronbach's Alpha value for the three forms of
instrument is greater than 0.60 so that the three forms of instrument are reliable.

Composite Reliability (CR) and Variance Extracted (VE) are important metrics that provide information
about the reliability of a dimension or construct. However, they both provide different information. CR
measures the internal reliability of a dimension by taking into account the relationship between the items in the
measurement instrument. A high CR value indicates a good level of reliability (Haryono, 2016). VE measures
the extent to which variability in a construct is explained by its items. A high VE value indicates that the items
truly reflect the construct.

Dimension C has a CR value above the criteria, but a VE value below the criteria. This shows that
although dimension C has high internal reliability, most of the variability in dimension C is not well explained
by its items (Cheung et al., 2023; Haryono, 2016). The interpretation is that the dimensions may be more
homogeneous. The items may have high similarity and may not cover all the variability of the construct.
Therefore, it is worth considering updating or developing item indicators on dimension C that better reflect the
measured construct. All dimension C indicator items are indicators in the group project assignment assessment
sheet instrument. The results of the reliability analysis were good for the CR value in the construct reliability
analysis, and the Cronbach's Alpha value in the internal reliability analysis of the instrument was above the
criteria. These results indicate that the group project assignment assessment sheet instrument is reliable, but
needs further development.

Instrument Practicality

An assessment instrument is said to be practical if the instrument is simple, easy to use and administer
(Rohmah et al., 2023). The teacher response questionnaire was given to 4 raters consisting of 2 raters from the
same school, and 2 raters from different schools. The results of the practicality test show a mean of 92%, which
means that the assessment instrument developed is in the very practical category (Nesri & Kristanto, 2020). The
Google Sites-based assessment application can be easily accessed via laptop and smartphone. The application
display can adjust to the device screen used. Access to enter Google Sites is also easy because you just press the
application link. There are many benefits from using Google Sites in learning (Rosiyana, 2021), and it is easy to
operate (Saputra et al., 2022). The instruments developed are very practical for use in learning assessments for
the IPAS Project on the Earth and Space aspect of the earthquake disaster mitigation theme.

CONCLUSION

The instrument developed consists of three forms, namely independent assignment assessment sheets,
group project assignment assessment sheets, and objective tests. The independent assignment assessment sheet
measures the results of students' work in estimating the resistance of the observed house building to earthquakes
and the mitigation steps that will be taken according to the student's area of expertise. The group project
assignment assessment sheet measures the results of students' work in groups in making digital posters for
earthquake disaster mitigation. Objective tests measure knowledge students gain during earthquake disaster
mitigation learning. The instruments are valid in terms of both content validity and construct validity, except for
the indicator coded B2, namely following appropriate procedures for conducting scientific investigations and the
indicator coded B4, namely identifying deficiencies or errors in the design of scientific experiments, so these two
indicators must be removed from the model. The instrument is reliable in terms of interrater reliability, internal
reliability for each form of the instrument, and construct reliability, except for the third learning achievement
element which has a Variance Extracted (VE) value below the criteria. A very practical instrument to use in
measuring learning outcomes for the IPAS Project on the Earth and Space aspect of the Earthquake Disaster
Mitigation theme. This assessment instrument can be developed further so that all indicators and dimensions can
construct into the scientific literacy variable which is a reference for the three elements of the IPAS Project
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learning outcomes. This assessment instrument can be adopted for developing assessment instruments for other
aspects of the IPAS Project.

REFERENCES

Aiken, L. R. (1985). Three coefficients for analyzing the reliability and validity of ratings, educational and psychological
measurument. Educational and Psychological Measurement, 45(1), 131-142.

Anggraena, Y., Ginanto, D., Felicia, N., Andriarti, A., Herutami, 1., Alhapip, L., Iswoyo, S., Hartini, Y., & Mahardika, R.
L. (2022). Panduan Pembelajaran dan Asesmen Pendidikan Anak Usia Dini, Pendidikan Dasar, dan Menengah. In
BSKAP Kemendikbudristek.

Anggraeni, P., Sunendar, D., Maftuh, B., Sopandi, W., & Puspita, R. D. (2023). What do Elementary School Teachers
Think About 6Cs? Jurnal Mimbar Ilmu, 28(1), 96-105. https://doi.org/10.23887/mi.v28i1.55857

Arief, R. (2017). Aplikasi Presensi Siswa Online Menggunakan Google Forms, Sheet, Sites, Awesome Table dan Gmail.
Seminar Nasional Sains Dan Teknologi Terapan, 137—-144. https://core.ac.uk/download/pdf/289705217.pdf

Aroyandini, E. N., Rusilowati, A., Supriyadi, S., Hartono, H., Retnoningsih, A., Marianti, A., Hamid, N., & Juhadi, J.
(2022). Urgensi dan Tantangan Mengajarkan Pendidikan Kebencanaan Melalui Pembelajaran IPA. Prosiding Seminar
Nasional Pascasarjana (PROSNAMPAS), 6(1), 245-253.

Astuti, B., Suryaningsih, I., Rusilowati, A., Khumaedi, & Kusuma, H. H. (2021). Science Literacy Profile of Student on
Landslide Disaster Mitigation in Semarang city. Journal of Physics: Conference  Series, 1918(2).
https://doi.org/10.1088/1742-6596/1918/2/022017

Astutik, P., & Hariyati, N. (2021). Peran Guru dan Strategi Pembelajaran Dalam Penerapan Keterampilan Abad 21 pada
Pendidikan Dasar dan Menengah. Inspirasi Manajemen Pendidikan, 9(3), 619-638.

Ati, A. P., Dja’far, H. 1., Mubasyira, M., Wulansari, L., Sandiar, L., & Widiyarto, S. (2022). Penyuluhan Penggunaan
Gawai Untuk Mencegah Gangguan Belajar Pada Siswa. Jurnal Pengabdian UntukMu NegeRI, 6(1), 90-95.
https://doi.org/10.37859/jpumri.v6il.3543

Bakhmat, N., Liubarets, V., Bilynska, M., Ridei, N., & Anbhelina, S. (2020). Digital Transformation of Preparation of the
Future: Specialists in the Economic Industry in Conditions of Dual Professional Education. New Trends and Issues ...,
7(3), 242-251. https://un-pub.eu/ojs/index.php/pntsbs/article/view/5258%0Ahttps://un-
pub.eu/ojs/index.php/pntsbs/article/view/5258/4744

BSKAP. (2022). Keputusan Kepala BSKAP Kemendikbudristek No. 033/H/KR /2022 Tentang Perubahan Atas Keputusan Kepala
BSKAP Kemendikbudristek No. 008/H/KR /2022 Tentang Capaian Pembelajaran pada Pendidikan Anak Usia Dini, Jenjang
Pendidikan Dasar, dan Jenjang Pendidikan Mene (pp. 1-1822). https://www.ptonline.com/articles/how-to-get-better-
mfi-results

Burroughs, N., Gardner, J., Lee, Y., Guo, S., Touitou, 1., Jansen, K., & Schmidt, W. (2019). Teaching for Excellence and
Equity (Vol.6). In IEA Research for Education (Vol. 6). https://doi.org/10.1007/978-3-030-16151-4

Cheung, G. W., Cooper-Thomas, H. D., Lau, R. S., & Wang, L. C. (2023). Reporting reliability, convergent and
discriminant validity with structural equation modeling: A review and best-practice recommendations. In Asia Pacific
Journal of Management (Issue 0123456789). Springer US. https://doi.org/10.1007/s10490-023-09871-y

Cruz, E., Sousa, E., Brito, R., & Costa, F. A. (2023). Understanding the Meaning of a Digital School from the Perspective of
Primary Cchool Teachers. Digital Education Review, 43(43), 172—185. https://doi.org/10.1344/der.2023.43.172-184

Djuniadi, Ekarini, F., & Oktaviyanti, D. (2022). Development of Google Classroom - Based Inquiry Learning Model in
Informatics Subject. In Proceedings of the 4th Vocational Education International Conference (VEIC 2022). Atlantis Press
SARL. https://doi.org/10.2991/978-2-494069-47-3

Egok, A. S. (2016). Kemampuan Berpikir Kritis Dan Kemandirian Belajar Dengan Hasil Belajar Matematika. Pendidikan
Dasar, 7(2), 186-199.

Ellis, C., van Haeringen, K., Harper, R., Bretag, T., Zucker, 1., McBride, S., Rozenberg, P., Newton, P., & Saddiqui, S.
(2020). Does Authentic Assessment Assure Academic Integrity? Evidence from Contract Cheating Data. Higher
Education Research and Development, 39(3), 1-16. https://doi.org/10.1080/07294360.2019.1680956

Hafizha, N., & Rakhmania, R. (2024). Dampak Program Penguatan Literasi pada Hasil Asesmen Kompetensi Minimum di
Sekolah Dasar. Jurnal Basicedu, 8(1), 171-179. https://doi.org/10.31004/basicedu.v8i1.6907

Haryono, S. (2016). Metode SEM Untuk Penelitian Manajemen dengan AMOS LISREL PLS. In PT. Intermedia Personalia
Utama. http://repository.umy.ac.id/bitstream/handle/123456789/12640/¢
bookk_3inl.pdf?sequence=11&isAllowed=y

19



International Journal of Active Learning 9 (1) (2024)

Jacobson-Lundeberg, V. (2016). Pedagogical Implementation of 21 st Century Skills. Educational Leadership and
Administration: Teaching and Program Development, 27(1), 82—100. https://files.eric.ed.gov/fulltext/EJ1094407.pdf

Jayadi, A., Putri, D. H., & Johan, H. (2020). Identifikasi Pembekalan Keterampilan Abad 21 Pada Aspek Keterampilan
Pemecahan Masalah Siswa Sma Kota Bengkulu Dalam Mata Pelajaran Fisika. Jurnal Kumparan Fisika, 3(1), 25-32.
https://doi.org/10.33369/jkf.3.1.25-32

Juhadi, Hamid, N., Trihatmoko, E., Herlina, M., & Aroyandini, E. N. (2021). Developing a Model for Disaster Education to
Improve Students’ Disaster Mitigation Literacy. Journal of Disaster Research, 16(8), 1243-1256.
https://doi.org/10.20965/jdr.2021.p1243

Kaliongga, A., Iriani, A., & Mawardi, M. (2023). Reintegrasi dan Kontekstualisasi Kearifan Lokal Sintuwu Maroso: Upaya
Menjawab Tantangan Pendidikan di Era Revolusi Industri 4.0 Menuju Society 5.0. Scholaria: Jurnal Pendidikan Dan
Kebudayaan, 2, 117-127. https://doi.org/10.24246/j.js.2023.v13.i2.p117-127

Kemendikbudristek.  (2022). Mengenal Peran 6C  dalam  Pembelajaran = Abad  ke-21. In 2022
https://www.kemdikbud.go.id/main/blog/2022/09/mengenal-peran-6¢c-dalam-pembelajaran-abad-ke21

Khoiri, A., Evalina, Komariah, N., Utami, R. T., Paramarta, V., Siswandi, Janudin, & Sunarsi, D. (2021). 4Cs Analysis of
21st Century Skills-Based School Areas. Journal of Physics: Conference Series, 1764(1). https://doi.org/10.1088/1742-

6596/1764/1/012142
Kim, S., Raza, M., & Seidman, E. (2019). Improving 21st-Century Teaching Skills: The Key to Effective 21st-Century
Learners. Research in Comparative and International Education, 14(1), 99-117.

https://doi.org/10.1177/1745499919829214

Kusnandar, V. B. (2021). Pengangguran di Indonesia Paling Banyak Lulusan SMK. Badan Pusat Statistik.
https://databoks.katadata.co.id/datapublish/2021/11/24/pengangguran-di-indonesia-paling-banyak-lulusan-smk

Kusumawati, V., Susilowati, S. M. E., & Isnaeni, W. (2021). Evaluation of Authentic Assessment Implementation on
Biology Learning at Senior High Schools in Semarang. Journal of Innovative Science Education, 10(1), 8-16.
https://doi.org/10.15294/jise.v9i1.37257

Larasati, M., Prihatin, T., & Djuniadi, D. (2021). The Development of Evaluation Model Based on Information Technology
and Communication. Innovative Journal of Curriculum and Educational Technology, I1X1), 51-63.
https://journal.unnes.ac.id/sju/index.php/ujet/article/view/43366%0Ahttps:/ /journal.unnes.ac.id/sju/index.php/
ujet/article/download/43366/17613

Martaningsih, S. T., Maryani, 1., & Fatmawati, L. (2015). Modul Pelatihan IbM Active Learning Guru SD dan Pelatihan
Penilaian Autentik. In Prodi PGSD FKIP Universitas Ahmad Dahlan.

Mulyadi, E. (2023). Penerapan PBL dalam Meningkatkan Aktivitas dan Prestasi Belajar Proyek IPAS di Sekolah Menengah
Kejuruan. Ideguru: Jurnal Karya llmiah Guru, 8(3), 653—660. https://doi.org/10.51169/ideguru.v8i3.684

Nesri, F. D. P., & Kristanto, Y. D. (2020). Pengembangan Modul Ajar Berbantuan Teknologi untuk Mengembangkan
Kecakapan Abad 21 Siswa. AKSIOMA: Jurnal Program Studi Pendidikan Matematika, X3), 480-492.

Novili, W. I, Utari, S., Saepuzaman, D., & Karim, S. (2017). Penerapan Scientific Approach dalam Upaya Melatihkan
Literasi Saintifik dalam Domain Kompetensi dan Domain Pengetahuan Siswa SMP pada Topik Kalor. Jurnal
Penelitian Pembelajaran Fisika, 8(1), 57-63. https://doi.org/10.26877/jp2f.v8i1.1338

Novita, M., Rusilowati, A., Susilo, S., & Marwoto, P. (2021). Meta-Analysis of Student Science Literacy in Indonesia. Unnes
Physics Education Journal, 3(10), 209-2015. http://journal.unnes.ac.id/sju/index.php/upej%0AMeta-Analisis

Nugroho, M. K. C., & Hendrastomo, G. (2021). Pengembangan Media Pembelajaran Berbasis Google Sites Pada Mata
Pelajaran Sosiologi Kelas X. Jurnal Pendidikan Sosiologi Dan Humaniora, 12(2), 59-70. https://doi.org/10.26418/j-
psh.v12i2.48934

OECD. (2016). Programme for International Student Assessment (PISA) Results from PISA 2015: Indonesia. In OECD
Publishing (pp. 1-8). https://www.oecd.org/pisa/PISA-2015-Indonesia.pdf

OECD. (2019). Programme for International Student Assessment (PISA) 2018 : Insights and Interpretations. In OECD
Publishing (pp. 1-64). OECD Publishing.

OECD. (2023). Programme for International Student Assessment (PISA) 2022 : Insights and Interpretations. In OECD
Publishing. OECD Publishing.

Perinetti, G. (2018). StaTips Part IV: Selection, interpretation and reporting of the intraclass correlation coefficient. South
European Journal of Orthodontics and Dentofacial Research, 5(1). https://doi.org/10.5937/sejodr5-17434

Petsangsri, S., & Pislae-Ngam, K. (2020). The Development of Media Literacy for Undergraduate Students: A Second Order
Confirmatory Factor Analysis. Espacios, 41, 16.

Puteri, A. N., Yoenanto, N. H., & Nawangsari, N. A. F. (2023). Efektivitas Asesmen Autentik dalam Pembelajaran. Jurnal
Pendidikan Dan Kebudayaan, 8(1), 77-87. https://doi.org/10.24832/jpnk.v8i1.3535

20



International Journal of Active Learning 9 ZI) (2024)

Redhana, I. W. (2019). Mengembangkan Keterampilan Abad Ke-21 Dalam Pembelajaran Kimia. Jurnal Inovasi Pendidikan
Kimia, 13(1), 2239-2253.

Rizkiana, R. (2022). Konservasi Adalah: Pengertian, Tujuan dan Manfaatnya (2022). 21 Februari 2022.
https://lindungihutan.com/blog/konservasi-adalah/

Rohmah, F., Rusilowati, A., Supriyadi, S., & Widowati, T. (2023). Validitas dan Reliabilitas Instrumen Penilaian Berbasis
Android untuk Menilai Kemampuan Siswa SMK dalam Mendesain Busana Secara Digital. JPPI (Jurnal Penelitian
Pendidikan Indonesia), 9(2), 577-585. https://doi.org/10.29210/020232131

Rosiyana, R. (2021). Pemanfaatan Media Pembelajaran Google Sites Dalam Pembelajaran Bahasa Indonesia Jarak Jauh
Siswa Kelas Vii Smp Islam Asy-Syuhada Kota Bogor. Jurnal Ilmiah KORPUS, 5(2), 217-226.
https://doi.org/10.33369/jik.v5i12.13903

Sang, G., Liang, J. C., Chai, C. S., Dong, Y., & Tsai, C. C. (2018). Teachers’ actual and preferred perceptions of twenty-first
century learning competencies: a Chinese perspective. Asia Pacific Education Review, 19(3), 307-317.
https://doi.org/10.1007/512564-018-9522-0

Saputra, H., Octaria, D., & Isrogmi, A. (2022). Pengembangan Media Pembelajaran Berbasis Web Google Sites pada Materi
Turunan  Fungsi. Jurnal Derivat: Jurnal —Matematika Dan  Pendidikan  Matematika, 9(2), 123-135.
https://doi.org/10.31316/jderivat.v9i2.4072

Sejati, D. J. W., Isnaeni, W., & Saptono, S. (2021). Analysis of High Level Thinking Skills, Character and Skills of Science
Process of High School Students in Project Based Learning. Journal of Innovative Science Education, 10(2), 183-192.
http://journal.unnes.ac.id/sju/index.php/jise

Shikwaya, R. O., & Amadhila, E. P. (2023). Authentic Assessment’s Integrity for Online Learning in Higher Education.
Global Scientific Journals, 11(3), 181-187.

Sirait, S. (2016). Does Teacher Quality Affect Student Achievement? An Empirical Study in Indonesia. Journal of Education
and Practice, 7(27), 34-41. www.iiste.org

Sudarmin, Priatmoko, S., Diliarosta, S., & Ruliyanti, T. (2022). The Using of Google Form Application for Assessment of
Metabolite Secondary Learning with “Sudarmin Inquiry Model” Integrated Ethnoscience and Stem. Proceedings of the
6th International Conference on Science, Education and Technology (ISET 2020), 574Iset 2020), 642-647.
https://doi.org/10.2991/assehr.k.211125.121

Sudarmin, S., Zahro, L., Puyjiastuti, S. E., Asyhar, R., Zaenuri, Z., & Rosita, A. (2019). The Development of PBL-Based
Worksheets Integrated with Green Chemistry and Ethnoscience to Improve Students’ Thinking Skills. Jurnal
Pendidikan IPA Indonesia, 8(4), 492—-499. https://doi.org/10.15294/jpii.v8i4.17546

Suryanti, & Wijayanti, L. (2018). Literasi Digital: Kompetensi Mendesak Pendidik di Era Revolusi Industri 4.0. Edustream:
Jurnal Pendidikan Dasar, 2(1), 1-9.

Taherdoost, H. (2018). Validity and Reliability of the Research Instrument; How to Test the Validation of a
Questionnaire/Survey in a Research. SSRN Electronic Journal, 5(3), 28-36. https://doi.org/10.2139/ssrn.3205040

Thiagarajan, S., Semmel, D. S., & L., S. M. (1976). Instructional development for training teachers of exceptional children: A
sourcebook. In Indiana University. https://doi.org/10.1016/0022-4405(76)90066-2

Trimawati, K., Kirana, T., & Raharjo, R. (2020). Pengembangan Instrumen Penilaian IPA Terpadu Dalam Pembelajaran
Model Project Based Learning (PjBL) Untuk Meningkatkan Kemampuan Berpikir Kritis dan Kreatif Siswa SMP.
Quantum: Jurnal Inovasi Pendidikan Sains, 11(1), 36. https://doi.org/10.20527/quantum.v11i1.7606

Volkov, Y. G., & Chikarova, G. I. (2021). Digital Transformation of Russian Society as a Condition of Forming Young
Teachers’ Professional Identity in a Big City. World Journal on Educational Technology: Current Issues, 13(2), 288-296.
https://doi.org/10.18844/wjet.v13i2.5713

Wasis, Rahayu, Y. S., Sunarti, T., & Indana, S. (2020). HOTS & Literasi Sains Konsep, Pembelajaran, dan Penilaiannya. Kun
Fayakun.

Yakob, M., Sari, R. P., Hasibuan, M. P., Nahadi, N., Anwar, S., & Islami, R. A. Z. ElL. (2023). The Feasibility of Authentic
Assessment Instrument Through Virtual Laboratory Learning and Its Effect on Increasing Students’ Scientific
Performance. Journal of Baltic Science Education, 22(4), 631-640. https://doi.org/10.33225/jbse/23.22.631

Yeon, D. H., Chung, J. B., & Im, D. H. (2020). The Effects of Earthquake Experience on Disaster Education for Children
and Teens. International Journal of  Environmental Research and  Public  Health, 17(15), 1-14.
https://doi.org/10.3390/ijerph17155347

Yildirim, Y., & Senel, T. (2023). Opinions of Social Studies Teachers on Authentic Learning and Authentic Learning
Practices. Journal of Family Counseling and Education, 82), 50-72. https://doi.org/10.32568/jfce.1348000

21



