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Abstrak/Abstrack

Physics education graduates are expected to master assessment competence as a key component of their
professional skills. Effective assessment is crucial for ensuring student understanding and successful physics
learning. This study aimed to develop a digital book, "Contextualizing Assessment in Physics Learning:
AaL, AfL, AoL," suitable for use in Physics Learning Assessment courses. The digital book was developed
using the 4D model (Define, Design, Develop, Disseminate). Validation sheets, readability questionnaires,
and student worksheets for creating physics problems were used as instruments. The material, presentation,
and Android application aspects received valid scores, with averages above 3.80. Readability tests yielded
scores > 90, indicating excellent suitability. Research results demonstrate that students' competence in
creating physics problems improved after using this digital book. This improvement suggests that
"Contextualizing Assessment in Physics Learning: AaL, AfL, AoL" has the potential to be an effective
resource for enhancing physics teacher assessment competence through structured interventions and direct
supervision in lectures.

Keywords: Assessmentt for Learning (Afl)- Assessment as Learning (AaL) - Assessment of Learning
(AoL) - Digital book development - Pre-service physics teacher

INTRODUCTION

The ability of professional and employable graduates is a primary concern and quality
assurance for universities (Thompson & Houston, 2024). One of the important professional
skills for a graduate of education, especially prospective teachers, is implementing assessment
in learning (Sandal, 2023). Effective assessment practices involve a variety of approaches,
including assessment as learning (Aal), assessment for learning (AfL), and assessment of
learning (AoL) (Berry, 2008).

AfL, with its emphasis on activity design, evaluation, and feedback that enhance learning,
plays a crucial role in achieving learning objectives (Memarian & Doleck, 2024). The proper
use of AfL can support the teaching and learning process, identify the achievement of learning
objectives, and guide the design of effective instruction (Moura dkk., 2021). AaL, for example,
integrates self-assessment and peer-assessment as an integral part of the learning process,
which contributes to students' personal and cognitive development (Yin dkk., 2022).
Meanwhile, AoL, as part of summative assessment, provides motivation that drives student
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learning (Fischer dkk., 2024). The harmonious integration of teaching, learning, and
assessment is essential to improve students' achievement standards as prospective teachers
(Berry, 2008)

Assessment mastery is a fundamental pedagogical competence for prospective physics
teachers, as it directly influences the effectiveness of instructional design and the achievement
of educational goals (Mariyani et al., 2023). At the University of Jember, this competency is
developed through the Physics Learning Assessment course. To identify students’ actual needs,
a preliminary study was conducted by distributing a needs assessment questionnaire to 48
physics education students specifically those in the 3rd and 7th semesters, aged 18 to 21 years
who were enrolled in the Assessment, English, and STEM courses. The results showed that
54.2% of respondents reported needing appropriate teaching materials, and they experienced
difficulties in mastering and integrating the three types of assessment: Assessment as Learning
(AaL), Assessment for Learning (AfL), and Assessment of Learning (AoL).

Students expressed confusion in distinguishing the purpose and application of each
assessment type, particularly within the context of physics instruction. These findings highlight
a significant instructional gap and emphasize the necessity of developing a structured, relevant,
and comprehensive learning resource. In response to this need, this study aims to develop a
digital textbook titled "Contextualization of Assessment in Physics Learning: AalL, AfL, AoL",
which explicitly integrates the three assessment approaches into selected physics content,
particularly static and dynamic fluids. This e-book is expected to bridge the gap between

student needs, graduate profile expectations, and the lack of context-specific assessment
learning materials, ultimately enhancing the assessment competence of pre-service physics
teachers.

METHOD

This research and development (R&D) used the 4D model (Lawhon, 1976). Development
stage, validity test from experts, analyzed using equation (1) (Baihaqi dkk., 2022).

where x is average value, Zx is total score of the assessment answers, and » is number of
valudators. The interpretation of every value is shown in Table 1.

Table 1. Validty Criteria

Range Validity Criteria
3.28 -4.00 Valid
2.52-3.27 Valid Enough
1.76 —2.51 Less Valid
1.00-1.75 Invalid

The readability score of the e-book was determined based on the criteria presented in Table 2
(Supahar dkk., 2024).

Table 2. Criteria for Readability Assessment of E-book Feasibility

d

https://doi.org/10.17509/wapfi.v10i2.81113 This is an open access article under the CC—BY-SA license @

Y ZA


https://doi.org/10.17509/wapfi.v10i2.81113
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/

Wahana Pendidikan Fisika, 10 (2), 2025 - Page 185
Haninah Khusna Baihagi, Aulia Silvina Anandita

Responden Score Score Criteria
X > X, +1,08B, X>73.33 Very worthy
X, <X <X, +1,08B, 60< X <£73.33 Worthy
X,—-1,08B, < X < X, 46.67 < X <60 Not worthy
X <X, -1,08B, X <46.67 Very not worthy

. . X, . . .
where x is average score where x is formulated by [—‘j in which x, is the number of scores
n

from i to ,n and » is the number of panelists/validators; X as ideal mean where X is formulated
by ( ideal max score + ideal min score

2

j , SB.is ideal standard deviation

(%) (ideal max score —ideal min score) .

Then, the research flow is presented in Figure 1 below.
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Figure 1. Research and Development Flow using 4D Model

RESULTS AND DISCUSSION
Define Stage

In the Define Stage, research was conducted on the needs of teaching materials for 48 physics
education students which were distributed through a Google Form questionnaire, with the
results showed in Figure 2.
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Figure 2. Results of the Physics Education Students’ Teaching Material Needs Questionnaire

At the design stage, the selection of media and formats for teaching materials takes into
account student preferences obtained from the questionnaires that have been distributed.
Students prefered e-book format. The development of the digital book “Contextualization of
Assessment in Physics Learning: AaL, AfL, AoL” can be referred to as an e-module or e-book.
The e-book that has been developed is more interactive, used for online and offline learning, and
easy to carry, according to research results (Sari dkk., 2022). Physics Education E-books and
Physics E-books have excellent opportunities to be developed (Dawana dkk., 2022).

Design Stage

Students look active and enthusiastic when using Android as a learning medium (Rahmayani,
2024). With these considerations, this e-book was developed in the .apk extension for use on
Android. Books can be installed easily, and videos can also be played smoothly. Before it was
in the form of Android, there was an HTML version that could be accessed via a computer.
Selected layouts from the design stage of the e-book (see APPENDIX 1).

Questions in the form of tests, because students' difficulties in solving physics problems
can be known after students are given an evaluation in the form of a test (Nurhaniah dkk.,
2022). The material used as an example in this book is Static Fluids and Dynamic Fluids. The
causes of students' difficulties in solving dynamic fluid problems are not understanding the
sentences in the questions, not working on the questions themselves, and relying on friends'
answers (Ahmad dkk., 2024; Yusuf dkk., 2022). Therefore, in developing Dynamic Fluid
questions as an application of AoL, teachers need to have the competence to compile good
questions so as not to make it difficult for students to understand. The fluid material here is
related to everyday life. This is important to be compiled in a book so that students find
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concepts by paying attention to phenomena that occur in the surrounding environtment and are
then manifested in mathematical manifestations (Widarti dkk., 2023).

Develop Stage

To collect response evidence and feedback, three expert validators were involved in the
validation process by completing structured assessment sheets, which included Likert-scale
ratings and qualitative comment sections. Additionally, the revised e-book was distributed to
50 students of the Physics Education program who were currently taking the Physics
Assessment course. These students were asked to evaluate the e-book through a Google Form
questionnaire using a 1-5 scale, assessing aspects such as content readability, layout,
navigation, and overall engagement. The feedback obtained was then analyzed and used to
refine the e-book before broader dissemination.The validation results from experts are shown
in Table 3.

Table 3. Average Results of E-Book Validation

Component Vi1 V2 V3 Average Interpretation
Teaching Materials 4.00 3.83 3.83 3.86 Valid
Presentation 3.60 3.90 3.90 3.80 Valid
Assessment Book as Android Application 4.00 3.83 4.00 3.94 Valid

The average value of the e-book as an Android application is 3.94 which is classified as
very feasible. E-books that are developed usually contain digital information such as images,
text, to improve student competence (Damayanti & Yohandri, 2022) therefore the presentation
aspect must be assessed for its feasibility. The presentation aspect gets an average of 3.80 and
is included in the valid category. Several aspects of presentation that are included in the
assessment components by experts are language, cover, color, font size, and the selection of
language that is easy to understand by the level of students do need to be considered in the
same way as what was done (Mulhayatiah dkk., 2022). Interactive computer-based learning
media can support the presentation of materials in the era of globalization, meaning that the
media utilizes technology in the field of education (Fatikhah & Anggaryani, 2021).

Creating a comprehensive module requires a learning base and integration with other
media by the following technological developments (Khair dkk., 2021). Therefore, in this e-
book there are learning videos that can be played by students whenever and wherever they are.
It is important to include videos in an e-book to guide readers to understand the material (Ramli
dkk., 2021).

AfL can improve student achievement even though teachers find AfL difficult to
implement coherently because it requires complex professional competencies (de Vries dkk.,
2022). The application of AfL that is exemplified for students as prospective teachers is asking
their students to what extent they understand the material. AfL practices apply activity design,
evaluation processes, and feedback, which emphasize communication to improve student
learning (Memarian & Doleck, 2024). By actively asking students, teachers can obtain
evidence of student progress. The application of AfL is to collect the psychological basis of
learning to design appropriate instruction and learning (Wolterinck dkk., 2024).

Peer assessment is used as one of the assessment as learning practices that is oriented
towards formative assessment (Yin dkk., 2022). In this book, AaL is exemplified by the class
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is divided into 3 groups (low, mid, high). The low group had a chance to ask to high and mid
groups. They also did a peer assessment of the other group. The way of learning should be
richer and more authentic with the right assessment and learning design (Crawford dkk., 2023).

The development of this e-book facilitates physics education students who have gone
through the Covid-19 pandemic, where research states that although there is a major disruption
to student learning, students have good personal resource factors, adaptability, and motivation
because of the pandemic (Martin dkk., 2023). Through students' self- efficacy and willingness
to learn independently, it is expected that this e-book will help them improve their competence
in making/compiling physics questions. The difference in the competence of compiling
questions of physics education students before and after using the e-book is shown in Table 4.

Table 4. Average Results of E-Book Validation

Students Score "First Assignment: Making Score of ""Second Assignment: N-Gain
Physics Question Cards" Making Physics Question Cards"
A01 47.50 67.86 0.39
A02 85.00 92.86 0.52
A03 72.50 75.00 0.09
A04 85.00 96.43 0.76
A05 72.50 85.71 0.48
A06 65.00 78.57 0.39
A07 87.50 89.29 0.14
A08 77.50 82.14 0.21
A09 90.00 100.00 1.00
A10 77.50 85.71 0.36
All 50.00 60.00 0.20
Al12 56.50 64.29 0.18
Al13 90.00 96.43 0.64
Al4 80.00 85.71 0.29
Al5 82.50 85.71 0.18
Al6 65.00 78.57 0.39
Al7 70.00 85.71 0.52
Al18 90.00 96.43 0.64
A19 92.50 96.43 0.52
A20 92.50 100.00 1.00
A21 70.00 85.71 0.52
A22 87.50 100.00 1.00
A23 95.00 100.00 1.00
A24 87.50 92.86 0.43
A25 90.00 96.83 0.68
A26 72.50 75.00 0.09
A27 82.50 85.71 0.18
A28 72.50 85.71 0.48
A29 85.00 96.43 0.76
A30 62.50 71.43 0.24
A31 82.50 92.86 0.59
A32 82.50 100.00 1.00

Table 4 displays the comparative scores of 32 students before and after using the e-book.
All students demonstrated improvement, with N-Gain values ranging from 0.09 (low) to 1.00
(high). A total of 10 students (31.25%) achieved high gains (N-Gain > 0.7), 15 students (46.9%)
showed moderate gains (0.3 < N-Gain < 0.7), and 7 students (21.9%) were in the low gain
category (N-Gain < 0.3).
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These results indicate a generally positive impact of the e-book, especially in improving
students' competence in designing physics questions. The improvement is encouraging, even
though the e-book was used without direct instructional support and was accessed outside
scheduled class hours. The lack of scaffolding may explain why some students achieved only
low to moderate gains. Nonetheless, the data supports the potential of the developed e-book as

a formative learning tool in the Physics Learning Assessment course. The observed outcomes
were suboptimal due to the absence of direct guidance during e-book utilization. Students
engaged with the material outside of scheduled class time, potentially impacting the depth of
their engagement. Consequently, it is plausible that students did not thoroughly study the
content, instead opting for a cursory review. Meanwhile, this e-book is very interesting and
gets a readability score based on the scores from students as shown in Table 5.

Table 5. Student Response Analysis Results

Assessment Component Average Value Category
Language and Style 4.67 93.40 Very Worth
Readability of content Structure and Organication ~ 4.56 91.20 Very Worth
Information completeness 4.62 92.30 Very Worth
Layout 4.51 90.14 Very Worth
Design and Operation Navigation 4.62 92.40 Very Worth
Operational 4.47 89.40 Very Worth
Interest Interest.00 4.71 94.20 Very Worth

DISSEMINATE STAGE

The wide-scale implementation of this e-book is scheduled for the odd semester of the 2025—
2026 academic year, considering that the development process was completed at the end of the
2024-2025 odd semester. This timeline aligns with the curriculum structure, in which the
Physics Learning Assessment course is only offered during odd semesters. Nevertheless, the
contextualized assessment e-book (AaL, AfL, AoL) is already available in two digital formats:
an HTML version for PC access and an Android-compatible .apk version, ensuring flexible
accessibility for students.

As part of the long-term dissemination strategy, the printed version of the e-book is
currently under preparation to obtain an ISBN. This printed version is expected to enhance its
accessibility and facilitate broader adoption, particularly among physics education students
from other universities. The availability of both digital and printed formats is intended to
support sustainable integration of assessment literacy into physics teacher education programs.

Overall, the results obtained through each stage of the 4D development model indicate that
the integration of AalL, AfL, and AoL in a contextualized digital book has the potential to
significantly enhance students’ assessment literacy. The moderate-to-high N-gain scores
observed in most students suggest that this instructional resource can effectively support
learning even when used independently, outside regular lecture sessions. This aligns with the
findings of (de Vries dkk., 2022) and (Yin dkk., 2022), who emphasized the importance of
assessment integration and peer-assessment in teacher preparation.

In particular, the positive reception of the book's readability, structure, and interactivity,
as shown in the student response analysis, demonstrates that students value materials that are
visually accessible, well-organized, and responsive to their real classroom needs. The results
also confirm the relevance of combining assessment theory with familiar physics content such

d

https://doi.org/10.17509/wapfi.v10i2.81113 This is an open access article under the CC—BY-SA license @

Y ZA


https://doi.org/10.17509/wapfi.v10i2.81113
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/

Wahana Pendidikan Fisika, 10 (2), 2025 - Page 190

Haninah Khusna Baihagi, Aulia Silvina Anandita

as fluids, making it easier for students to understand abstract concepts through contextual
examples (Widarti dkk., 2023).

Furthermore, this study contributes practically by offering a model for assessment-oriented
instructional design using digital platforms (Android/.apk and HTML). This is especially
timely in post-pandemic contexts, where independent learning and digital media literacy have
become essential (Azila-Gbettor dkk., 2023). Future implementations may further enhance the

impact of this e-book if accompanied by structured discussions, peer collaboration, and
formative feedback cycles guided by instructors.

Thus, beyond content delivery, this e-book also functions as a training tool for professional
habits, encouraging reflective practice, peer dialogue, and self- monitoring, and key attributes
of competent 21st-century educators (Crawford dkk., 2023; Fischer dkk., 2024).

CONCLUSION

The digital book "Contextualization of Assessment in Physics Learning: Aal, AfL, and AoL"
has been successfully developed and validated in terms of teaching materials, presentation, and
feasibility as an Android application and HTML version. The application of the principles of
AalL, AfL, and AoL in this book has been proven to have a positive impact on improving
student performance in compiling physics questions and answer keys. This finding indicates
that independent learning using a contextual assessment book can improve the ability to design
relevant and comprehensive physics questions. Further research with a more controlled design,
such as the use of control groups and structured interventions, is needed to confirm these
findings and quantify the impact of the book more accurately. In addition, further development
of the book content, especially in integrating more diverse assessment strategies, can be done
to improve its effectiveness.
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