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INTRODUCTION

The Ministry of Education in Indonesia has introduced the Independent Curriculum as an
innovative program by regulation No. 56/M/2022 (Kemendikbud, 2022). This curriculum
concentrates on the core subjects while giving special attention to character development and
flexible learning that is adjusted to meet the requirements of individual pupils (Kemendikbud,
2024). One of the chemistry topics covered in Phase F of the Independent Curriculum is salt
hydrolysis (Kemendikbud, 2023).

Salt hydrolysis is a chemical material that has an abstract nature that makes students find it
difficult to understand (Nurfalah & Aini, 2023). The concepts that students find hardest to
understand include ionic balance in salt solutions, identifying acids and bases in salt
solutions, understanding the properties of salt solutions, and determining the pH of salt
solutions (Pratami et al., 2023). In addition, salt hydrolysis material is also difficult to
understand because students do not understand the prerequisite material (Febriani et al.,
2018). Overcome these problems, learning enhances students' critical thinking and problem-
solving abilities (Afrianis, 2019). One of the learning models developed by the independent
curriculum is problem-based learning (Salhuteru et al., 2023). According to research
conducted by Fitriana et al (2017), learning salt hydrolysis using the PBL model can improve
students' understanding.
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PBL is a model that guides students in investigating problems and enhances their problem-
solving skills through the stages of the scientific method (Syamsidah & Suryani, 2018). It
helps students become more adept at applying critical thinking in their learning (Cahyani et
al., 2021). However, current teaching practices often assume that all students have the same
abilities by grouping learners heterogeneously. In heterogeneous groups, students with
higher-level abilities frequently take the lead in group assignments. It is evident from the
learning outcomes of individual students compared to their group discussion results that some
learners achieve high group scores while their scores individuals remain relatively low
(Annadzili et al., 2024). This view opposes the concept of the Independent Curriculum,
which tailors learning to suit students’ needs (Lestari et al., 2023). Therefore, learning
activities require a more flexible approach to address the demands of learners and overcome
obstacles in education (Rosmana et al., 2024). The Teaching at the Right Level (TaRL)
strategy can be employed to accommodate the varying traits and skill levels of students
(Syerlinda et al., 2023).

TaRL is an approach that divides students into ability-based groups (Fitriani, 2022). A
teacher must be fair when implementing the TaRL approach to teaching by assigning students
to groups according to their skill levels and providing support according to each student's
unique learning needs (Faradila et al., 2023). Rahmayanti et al (2023) claim that combining
PBL with TaRL increases students' interest in learning. In addition, 1zzah et al (2023) state
that applying the PBL model with the TaRL approach in learning can enhance student
outcomes in chemistry. When putting curriculum-driven learning activities into practice,
teachers require supplementary teaching resources. Modules are the instructional resources
that are available for use. The creation of electronic instructional resources like e-modules is
made possible by recent technical advancements (Syahrial et al., 2019).

E-modules from modified modules of traditional printed modules are commonly used by
students (Rahmadhani et al., 2021). E-module development can utilize various applications or
platforms, one of which is Heyzine, a web-based tool. According to Erawati et al (2022), the
creation of e-modules through the use of the Heyzine application considerably aids in the
rapid advancement of information technology and the most recent learning.

Observations were conducted on 66 students from class XIlI Phase F at SMAN 1 Batang
Anai, SMAN 2 Batang Anai, and SMAN 1 Ulakan Tapakis by questionnaires. The following
results were obtained : (1) 64% of students have difficulty understanding the material on salt
hydrolysis material. This difficulty arises because students have not mastered the prerequisite
material, do not understand the concept of salt hydrolysis, the properties of salt solutions, and
how to calculate the pH of salt solutions; (2) The teaching materials used in the learning
process for salt hydrolysis consist of printed books and LKPD; (3) 91% of students prefer
electronic teaching materials because they are practical and accessible, include images and
colors, feature videos and animations, and are available at no cost.

Interviews with three chemistry teachers of grade XI phase F from SMAN 1 Batang Anai,
SMAN 2 Batang Anai, and SMAN 1 Ulakan Tapakis stated: (1) teachers use printed books
and LKPD as their learning resources for salt hydrolysis material. The electronic version of
the teaching materials is not yet available, (2) teachers have not used the PBL model in the
salt hydrolysis subject matter, and (3) teachers have not applied the TaRL approach to
classroom learning. Therefore, it is essential to develop a PBL-based salt hydrolysis e-module
utilizing the TaRL approach. Based on the background provided, this research aims to
determine the validity level of the PBL-based salt hydrolysis e-module developed using the
TaRL approach.
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METHOD

This study employs the Plomp model, developed by Tjeerd Plomp, using an Educational
Design Research (EDR) approach. Educational Design Research (EDR) involves
systematically investigating the planning, development, and assessment of academic
interventions, such as curricula, teaching strategies, materials, systems, and products, to
address challenging problems in education. EDR aims to enhance understanding of the
features of interventions and the processes used in their planning and development (Plomp &
Nieveen, 2013). The research consists of the preliminary research stage and the prototype
development stage. The study progressed until the developed e-module was tested for
validity, resulting in Prototype Il being a valid e-module. The stages of the Plomp model are
in Figure 1. The research at SMAN 2 Batang Anai and Padang State University in July-
December of the 2024-2025 academic year. The research subjects were three chemistry
lecturers and two chemistry teachers. The object of research was a PBL-based salt hydrolysis
e-module with TaRL Phase F approach for grade XI students.
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Figure 1. Research Desain

The preliminary research stage will involve conducting a needs and context analysis in the
field of education based on identified problems. Following this, a literature review will
undertaken to find solutions to the issues identified in the needs analysis, drawing from
various sources of previous research and developing a conceptual framework.

After conducting preliminary research, the prototype design will developed using Tessmer's
formative evaluation. Prototype | represents the initial design for the product, which consists
of an e-module created using the Heyzine application. This e-module is aligned with the PBL
syntax and adheres to the components specified in the Ministry of Education and Culture
regulations. Additionally, adjustments will made to the fonts, colors, images, tables, and
videos used in the e-module.

Prototype Il will be developed based on a self-assessment of the completeness of the teaching
material components created in Prototype I. Prototype 111 will be based on expert reviews and
individual assessments (one-to-one evaluations) of the results from Prototype Il, aiming to
produce a valid e-module.
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The instrument used in this research is a validation questionnaire. This questionnaire contains
questions regarding the validation of material, presentation, language, graphics, and media on
the e-module. Validity can be analyzed using the Aiken V validity index, as follows.

s

" In(e—1)]

s=1r‘—.€|:I

v

Description:

V= Validity

S = Score reduction of r with lo

r = The acquisition score of the assessor
lo = Lowest assessment score

¢ = The highest assessment score

n = Number of raters

Aiken validity values range from 0 to 1, with the validity of the product developed
determined by the highest Aiken index score.

Table 1. Validity Based on Aiken's V Scale

Aiken's V Scale Validity
V <0,80 Invalid
VvV >0,80 Valid

(Abhi Purwoko et al., 2021).

RESULTS AND DISCUSSION

This stage aims to analyze and identify problems that support the development of PBL-based
salt hydrolysis e-modules using the TaRL approach. The results are as follows:

Preliminary Research

This stage involves analyzing and identifying problems to support the development of PBL-
based salt hydrolysis e-modules using the TaRL approach. The results are as follows:

Needs Analysis

Needs analysis based on teacher interviews and student questionnaires showed that 64% of
students struggled with the salt hydrolysis material. The teaching materials used were printed
books and LKPD, the electronic version of which was not yet available. Teachers expressed a
desire for more engaging and practical teaching resources, such as electronic teaching
materials combined with a flexible approach to enhance students' understanding of salt
hydrolysis through the independent curriculum.

This need is further supported by the fact that 100% of students already own electronic
devices, which complete assignments and search for learning materials. Learning models
teachers use in school are discovery learning, problem-based learning, and the lecture
method. According to Istiqgoma et al (2023) electronic modules can function as independent
learning media and boost students'. Meanwhile, Fakhri (2023) states that learning with a
flexible approach can improve students' understanding of the material.

Curriculum Analysis

The results of the curriculum analysis by analyzing CP related to salt hydrolysis material
stated that "students can understand the relationship between the pH of salt solutions and
their application in everyday life". Based on this analysis, the learning objectives (TP) were
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derived as follows: 1) Learners can accurately explain the meaning of salt hydrolysis through
e-modules; 2) Learners can appropriately explain the types of salt hydrolysis through e-
modules; 3) Learners can correctly distinguish the properties of salt solutions through e-
modules; 4) Learners can accurately calculate the pH of salt solutions through the e-modules.
To achieve TP, a learning objective flow (ATP) is created: 1) Learners can explain ion
equilibrium in salt solutions through e-modules; 2) Learners can appropriately explain
hydrolyzed salts through e-modules; 3) Learners can accurately explain non-hydrolyzed salts
through e-modules; 4) Learners can distinguish between partially hydrolyzed and hydrolyzed
salts through e-modules; 5) Learners can identify the properties of salts based on their
constituent components through e-modules; 6) Learners can classify examples of salts based
on their properties through e-modules; 7) Learners can correctly calculate the pH of
hydrolyzed salt solutions through e-modules; 8) Learners can appropriately calculate the pH
of non-hydrolyzed salt solutions through e-modules; 9) Learners can identify the pH of salt
solutions in experimental videos through e-modules.

Literature Review

The literature review shows that the PBL-based salt hydrolysis e-module using the TaRL
approach provides an effective solution to contemporary learning challenges. The application
of e-modules has demonstrated positive results in improving student learning outcomes.
Research conducted by Afriani et al (2022) supports this, finding that students who used e-
modules achieved higher learning outcomes compared to those who did not.

Desriyanti & Lazulva (2016) also explored the use of e-modules for salt hydrolysis materials
within the PBL model. However, in implementing the PBL program, teachers often divide
groups randomly without considering the diverse characteristics of their students. One
important aspect that has not been addressed is student learning readiness. As a result of this
random grouping, some students do not contribute effectively to their groups (Afiefah, 2014).
Therefore, the TaRL approach is expected to enhance student motivation and learning
outcomes (Gempita et al., 2023). This expectation is further supported by research conducted
by Izzah et al (2023) which states that the application of the TaRL approach, in conjunction
with the PBL model, can significantly improve student motivation and learning outcomes in
chemistry.

Development of Conceptual Framework

The conceptual framework encompasses key concepts derived from the previously conducted
needs analysis, curriculum analysis, and literature review. Figure 2 illustrates the conceptual
framework.

) Difficult to understand |
zalt hydrolyziz material N - .
Leamning 1= not yet in PEL-bazed e-module
: | line with the demands .| Problem Based with teaching
Needs analysis "|  of the independent - Learning > approach at the night
curriculum. level
Teaching at the
Unavailability of ™ Right Level _
| ) electronic teaching | |
materials that are
practically nsed

Figure 2. Conceptual Framework
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Prototyping Phase
Prototype |

Validity of Salt Hydrolysis ....

This prototype was developed based on the findings from the preliminary research design,
leading to the creation of a PBL-based salt hydrolysis e-module with the TaRL approach. The
module was structured using the PBL learning stages alongside the TaRL approach. The
learning steps followed by students remained consistent across groups of varying abilities.
However, among the five PBL syntaxes, the key difference lies in the steps guiding

individual or group investigations and exercises, adapted to suit students' ability levels.

Figure 3. Syntax Guiding Individual or Group Inquiry Low (A)

-

L T

Tuliskan reaksi iorisasi dari laruten goram Madl

Mall jog— o0y + et Alman
Icn yarg terhidrolisis adalak
Reoksi hidrolizis:

Jeniz Hidrolisis:

Tuliskan reak=i ioresasi dari larutan garam AKl,

ANy gy ot prr—
Ton yorg terhidrolisis adalah

Beoksi hidrolisis:

Jenizs Hidrolisis:

Tuliskan reaksi iorisasi dari loruton goram MNackl

e Jas = 2l Abasan

Tcn yarg terhidreliziz adalah
Recksi hidralisis:

Jeniz Hidrolisis:

Tuliskan reaksi iorigasi dari laruten goram, (MHL =00,

[MNHS = E0 3 — — - Alazan
Ton yang terhidrolisis adalch

Fcoksi hidralisis:

Jeniz Hidrolisis:

Klik disini unfuk menjosab =-.‘=.
-

ulizskan persamoon reaksi dan jemis hidrolisis wang dialami

garam Kz S0 Jelaskan bescrta alosaremeal
Jamab:

ettt TR R v 1]

2, T

ulishon persamann reaksi dan jenis hidrolisis yang  dialami

garam MHLBr. Jelaskon beserta alasanmyl
Famab:
L T P S

3. T

uliskan persamaon reaksi dan jenis hidrolisis yang dialomi

garam ECH. Jelaskan beserta alaganmpal

TFamrab=

[ PR .

4. T

ulishon persfamaonn reaksi dan jemis hidrolisis yang  dialami

garam (MHL PO, JTelasken beserta alasanmyal
Famab:
CPIH 3P ot evers s ]+ errmoeere s memefa)

Figure 4. Syntax Guiding Individual or Group Inquiry Medium (B)

Kilik disini untuk menjowak |:T1
-
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1. Tuliskoen reaksi hidrolisis (jika odo) dan jerss hidralisis pada laratan
goram Mele, Telaskan Geserta alagarenal
Fawat:

2. Tulizkan reaksi hidrolisis (jika oda) dan jeres hideoliziz pada laratan
garam [MHL)ESO, Teloskan beserta alasannya
Fawats:

3. Tuliskoen reaksi hidrolisis (jika odo) dan jerss hidralisis pada lanatan
goram MeyPO. Telaskan beserta alcsaremyeal
Fawat:

4, Tulizkon reaksi hidrolisis (jika oda) dan jeres hideoliziz pada laratan
garam MHLEEH, Jelaskan beserta clasannyal
Fawats:

Klike dizini urruk menjosah 5__1
-

Figure 5. Syntax Guiding Individual or Group Inquiry High (C)
Prototype 11

Prototype 11 was developed based on a self-evaluation of the completeness of the e-modules
designed in Prototype I. The evaluation results from Prototype | indicate that the salt
hydrolysis e-modules align with the e-module components set by Kemendikbud (2017).

Prototype 111

Prototype 111 was developed based on expert review and one-to-one assessment of Prototype
I, with the aim of determining the validity category of the resulting prototype. Figure 6
presents the findings of the validity analysis.
U. Y8
0.96 . 1
0.94 - . - . -
0,92
0,90 —— - 4 -
0.88 | .
0.86 -
Content Presentation Language Graphics
Components Components Components Components

Assessment Components

Average value of V

Figure 6. Content Validity Results of PBL-Based Salt Hydrolysis with TaRL Approach

The validity test assessment consists of four components: content, presentation, language, and
graphic elements (Depdiknas, 2008). The content component of the salt hydrolysis e-module
produced has an average validity value of V = 0.92, which indicates that the e-module is in
the valid category based on Aiken's V index (Abhi Purwoko et al., 2021). According to
Cahyadi (2019), effective teaching materials are designed based on learning objectives and
are typically derived from relevant textbooks to achieve these competencies.
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The presentation component of the salt hydrolysis module is considered valid, with an
average score of 0.91. Based on these findings, the e-modules have been prepared based on
the established e-module guidelines (Kemendikbud, 2017). In addition, the stages of the PBL
model in the e-modules follow the PBL syntax from Arends (2012).

The language section of the salt hydrolysis e-module was rated valid with an average score of
0.97. These results show that the language used is well structured, easy to understand, and
Indonesian language rules. The questions are easy to understand. According to Lasmiyati &
Harta (2014), teaching materials that employ simple, communicative language enhance
students' understanding of concepts and boost their motivation to learn.

The graphic component of the e-module is 0.95, which is valid. This finding indicates that the
visual elements of the e-module, such as colors and graphics, are visually appealing, and the
fonts are easy to read. In addition, the placement of images, graphics, and illustrations is
appropriate. Based on data processing, the average result for content validity is 0.93. This
means that, by the validity categories established by Aiken's V, the constructed e-module fits
into the valid category, as indicated in Table 1.

Media validity tests have also been conducted on display aspects, programming aspects, and
utilization aspects, yielding an average V of 0.90. The results of the media validation are
presented in Figure 7.

0.94
==
S 0.92
=
- 0.90
=g
< 0.88
-
= 0.86 ] - : - : :
Z s | e e

Display Aspect Programming Utilization Aspects
Aspects
Rated aspect

Figure 7. PBL-based Salt Hydrolysis Media Validity Results with TaRL Approach

The display aspect e-module has a validity of 0.92, indicating that the typeface, font, images,
video quality, and cover are well organized. According to Nurrita (2024), Students will be
stimulated during the learning process by attractively presented instructional media.
According to additional research by Rendra et al (2018) students prefer learning when there
are videos included since it piques their interest in the subject matter. The module's
programming component has a validity of 0.92. This demonstrates the balance of the text,
picture, and video composition. Icons, symbols, and usage instructions are easily
comprehensible.The aspect utilization of the e-module has a validity of 0.87, indicating that
the images and videos included promote understanding and facilitate student learning.
According to Herawati & Muhtadi (2018), interactive e-modules can improve students'
chemistry learning outcomes.

In the one-on-one assessment phase, three Phase F students representing high, medium, and
low ability levels were involved. The learners found the language used in the produced e-
module to be easy to understand, and they appreciated its attractive cover, design, color, and
overall appearance.

Hydrogen: Jurnal Kependidikan Kimia, Month Year, VVol(No) |1074



Parhusip,E., & Iryani, I. Validity of Salt Hydrolysis ....

CONCLUSION

With an average content validity value of V = 0.93 and medium validity of V = 0.90, the
research conducted leads to the conclusion that the PBL-based salt hydrolysis e-module,
employing the TaRL Phase F approach for Class XI, fits into the valid category.

RECOMMENDATIONS

Suggested that future researchers can test the practicality of teaching materials in classroom
learning.
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