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1. Introduction

The scientific method of teaching and learning prevalent in the twenty-first century
encourages students to think critically, creatively, logically, and independently
(Panggabean et al., 2021). It enables them to cooperate and be adaptable, consistent, and
respectful (Hujjatusnaini et al., 2022). Because it can lead life to evolve following
aspirations, education is a necessity of human life that must be satisfied and attained as a
life goal (Purnama et al, 2021). Education impacts students' learning outcomes by
influencing the future calibre of a nation's human resources (Xu, Zhang, & Zhou, 2022).
Education has three essential components. For instance, the first is that educational goals
are elaborated in the curriculum and used as the foundation for learning and teaching
programs. Second, the teachers want to use teaching and learning to accomplish the
curriculum and assessment objectives. Thirdly, an evaluation procedure is used to evaluate
the curriculum's degree of achievement and the effectiveness of the learning and teaching

process (Helda & Syahrani, 2022).
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Figure 1. The enrollment rate in Indonesia from 2015 to 2021 by education level
Source: Statista Research Department

Assessments are crucial to determining the degree of learning in the classroom and the
application of the curriculum (Simanjuntak et al., 2022). Assessment is used to determine
students' levels of learning; as a result, it is crucial to the learning process (Colbert & Bierer,
2022). Therefore, the primary goal of the current study is to design and evaluate the
viability of the portfolio evaluation instrument product in Indonesian elementary schools
for teaching mathematics. In Indonesia, elementary school is a formal institution that all
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pupils must attend (Sondakh et al., 2022). According to research, learning and assessment
in elementary schools must consider the pupils' age (Tabroni, Nasihah, & Bahijah, 2021).

The current study has also been carried out to provide a novel evaluation method to
evaluate Mathematics pupils. One of the skills that students are expected to have from early
infancy through secondary and postsecondary school levels is mathematics (Chamberlin
& Schultz, 2021). Students in primary school are required to have a basic understanding of
mathematics, but they frequently struggle, particularly when it comes to problem-solving
(Junaidi & Miralam, 2020). Students learn mathematics in elementary school to develop
their understanding of mathematical concepts and the relationships between concepts,
their ability to apply concepts, their ability to use reasoning when applying mathematics
generally, their ability to design and explain mathematical ideas and statements, and their
capacity to solve problems encountered in daily life (Wilson, McChesney, & Brown, 2017).
In addition, mathematics is a science that investigates various phenomena to assist people
in comprehending and controlling social, economic, and environmental issues (Marban et
al., 2021). From elementary school to higher education, mathematics is a required subject.
Students who study mathematics must be organized, logical, analytical, creative, and
critical thinkers who can solve problems not only in mathematics but also in other branches
of science relevant to daily life (Robert & Owan, 2019).

Developing a portfolio assessment handbook is the goal of this work to raise the
standard of mathematics learning results. Because no other study has been done in this
field of literature, this study is based on a novel idea. The work is important because it has
contributed new methods for teaching mathematics at the elementary school level to theory
and practice. The study's conclusions are consistent with its goal, which is to provide a
manual for portfolio evaluation. Based on its findings, this work has substantially
contributed to the body of knowledge. Based on its reliability, validity, and efficacy, the
portfolio evaluation innovative learning implementation plan product created by this
study for a basic mathematics learning activity is practical. Additionally, this study has
directions for future work in other literary fields.

2. Literature Review

Assessment is a broad phrase that refers to methods used to gather data on student
learning (observation, average written test administration) and assessment of learning
progress (Mutch-Jones, Hicks, & Sorge, 2022). It is a method of monitoring, capturing, and
documenting children's behavior and behaviors as the foundation for educational
decisions (Hartono et al., 2022). Researchers have emphasized the value of evaluation in
determining the obligations and duties of teachers to advance and enhance students'
abilities (Suwarma & Apriyani, 2022). Additionally, the assessment of learning outcomes
emphasizes higher-order thinking skills (HOTS), where an evaluation is conducted to track
students' advancement, knowledge, skill, and attitude in a particular subject to raise
educational standards (Hamzah, Hamzah, & Zulkifli, 2022).

A portfolio assessment is one sort of evaluation that teachers can implement as part of
learning activities to aid students in learning activities (Arumugham, 2019). A portfolio
assessment gauges students' capacity for a task or piece of work, and the teacher then
provides formative and summative feedback on the student's performance (Lam, 2020).
The portfolio assessment's goal, content, format and classroom observation show how the
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portfolio functions as an assessment instrument (Is’haq Salim Al-Naibi, Al-Hatali, & Al-
Hadhrami, 2019). While tests, organized assignments, daily behavior logs, and reports on
extracurricular activities are among the portfolio assessment indicators (Arumugham,
2019). In addition, students' work is systematically assessed through portfolios, which are
collections of works, evaluations, and reflections on specific competencies acquired
throughout the learning process (Lam, 2020).

The government uses student learning outcomes as the foundation for formulating
education policy. Therefore assessment of learning outcomes strives to assess procedures,
learning development, impediments, and continual improvement of student learning
outcomes (Purnama et al., 2021). Additionally, information regarding students' procedures
and learning results is gathered, reported, and used in the portfolio assessment
(Cronenberg, 2022). Although there are many opportunities for students to demonstrate
what they have learned and mastered throughout the learning process with this portfolio
evaluation, teachers still use it very infrequently (Tang, 2022) In education, portfolios are
collections of the results of students' learning over time (Purnama et al., 2021). The works
are organized according to the categories of student activities chosen and evaluated to
describe the growth of students' competencies or abilities (Syzdykova et al., 2021). Portfolio
assessment, also known as continuous assessment, is based on works demonstrating how
a student's skills have changed over time (Rahimi, Ghonsooly, & Rezai, 2021).

Despite the portfolio assessment's extreme importance, it is still less common among
teachers, and its implementation is still not ideal (Ikawati et al., 2022). Similarly, the phases
of carrying out this portfolio assessment continue to run improperly (Punyapratheep &
Wudthayagorn, 2022). For educational institutions to effectively use students' increased
learning; it is crucial to establish and implement a portfolio assessment innovative learning
implementation plan. Additionally, instruction must consider how each student learns to
develop a preferred learning style. Further, the constructivism theory demonstrates how
educators and students work together to create individual and social knowledge
(Mohammed & Kinyo, 2022). According to this notion, learning occurs when students can
actively build their knowledge (Archambault, Leary, & Rice, 2022). This idea helps a
teacher create learning and evaluation assignments that call for active participation from
pupils (Dale et al., 2022). Therefore, it's crucial to consider this constructivist approach
while creating and successfully implementing a consolidated portfolio assessment
instrument.

Researchers also identified five key benefits of learning mathematics, including 1)
boosting awareness, 2) fostering creativity, 3) generalizing knowledge and recognizing
relationships, 4) resolving issues in daily life, and 5) using mathematics as a tool for rational
and clear thinking (Slicker et al., 2021). The surgeons emphasized mathematical education's
value in resolving daily life challenges. However, this shows that students' actions in
response to mathematical difficulties don't just show that they can be more careful with
their calculations; they also suggest that they can solve significant problems crucial to
everyday life and invoke the world (Robert & Owan, 2019). To attain the intended learning
outcomes, it is important to pay close attention when presenting mathematical concepts
orally and in writing using symbols, tables, diagrams or other media (Nofrianto et al.,
2022). However, due to students' preconceptions that mathematics is a challenging subject,
it has always been a terrifying phantom for students in Indonesia (Sari & El Islami, 2022).
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The reality on the ground demonstrates that math learning achievement among kids is
quite low compared to other courses. Regarding mathematical aptitude, Indonesia ranks
at the bottom of the globe. This is demonstrated by the SMP Mathematics EBTNAS result,
which is 2018-2019 averaged 44.8. (Tambunan et al., 2021). Fourth-grade elementary school
pupils in the TIMS (Third International Mathematics and Science Study) study were rated
44th out of 49 nations in 2015 with an average score of 397, while the global average score
was 500. (Purwasi, 2019). Therefore, it is crucial to develop and apply portfolio assessment
techniques in elementary schools for kids taking mathematics as their main course. Based
on these specifications, the current project seeks to create a portfolio evaluation tool for
mathematics learning in the Indonesian primary school by offering tests and non-tests.

3. Method and Data Analysis
3.1 Research Design

A development model based on research and development (R&D) was used in the
current investigation (Arumugham, 2019). The following processes have been changed: (1)
potential issues, (2) product design, (3) internal testing (by experts and practitioners) and
design modifications, (4) product manufacture, (5) small-scale trials and revisions, and (6)
significant field trials and revisions. Additionally, the design of this study investigated the
viability of the portfolio assessment instrument product in mathematics learning, which
instrument experts had previously validated, evaluation experts, and mathematicians
following the recommendations made by Syzdykova et al. (2021).

3.2 Validity of the Instrument

The five components of the portfolio assessment tool are categorized as (1) Less
relevant, (2) Quite relevant, (3) Relevant, and (4) Very Relevant. Educational tool (RPP) Six
components, with 20 statement items created from the criteria. Educators say that the
criteria— very poor, poor, good, and very good —have been met. Professionals validated
the instrument before the first modification was made. Following validation, the product
underwent restricted testing, a second revision was implemented in field trials, and a third
change was made.

3.3 Data Collection Process

A mixed method approach (interviews time quantitative observation) during and after
the experiment was adopted to conduct the test. A pre-test was conducted to accomplish
activities before the main trial, followed by treatment and post-test. Applying the formula,
i.e., O1 X O2, the values obtained before and after treatment were compared.

3.4 Study Sample and Sampling Technique

In South Kalimantan, Indonesia, elementary schools, this study was carried out in 2021-
2022. 40 primary school teachers were included in the research sample using a purposive
random sampling technique. Using questionnaires, interviews, and documentation, data-
gathering procedures examine affective, cognitive, and psychomotor elements. The study's
tools included tests and non-tests that were given to educators to explore their
understanding of the assessment materials. The non-test was used to determine whether
or not the learning portfolio assessment tool was utilized.
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3.5 Data Analysis

Both qualitative and quantitative methodologies were used in the data analysis process.
Quantitative data studies the outcome of the design of the learning device instrument,
while qualitative data examines the instrument to determine the product's viability.
Aiken's V test (Aiken, 2009) was utilized for internal data analysis on the portfolio
evaluation instrument's validity test. The KR 20 alpha Cronbach test was employed for the
questionnaire-based instrument's reliability test (Foster, 2021).

4. Result and Discussion

The difficulty primary school teachers have administering learning assessments,
particularly portfolio exams serves as the starting point of this study. Typically, educators
evaluate the cognitive component, after which a literature review is done to find references
about portfolio evaluation.

4.1 Product Test Result Data Validity and Reliability of Expert and Practitioner

The validity exam gives professionals and practitioners who teach mathematics a portfolio
assessment tool. After analyzing Aiken's V method, the content validity and reliability were
determined using the alpha Cronbach KR 20 formula. Tables 1 and 2 display the findings of the
validation analysis conducted by instrument specialists and practitioners.

Tablel
Result of Expert Validation Analysis (instrument expert)

No Rated aspect s i’;g_ir)t v Criteria
1 The suitability of the instrument design with 13 15 0.86 Proper to use
the conceptual portfolio assessment
2 Compatibility of KD and indicator with 13 15 0.86 Proper to use
learning material comprehensively
3 Appropriateness of assessment technique 14 15 0.93 Proper to use
and rubric
4 The suitability of instrument design with 14 15 0.93 Proper to use
higher order thinking HOTS
5 Appropriateness of the language used 14 15 0.93 Proper to use
Table 2
Practitioner Validation Analysis Result
No Rated aspect s Pracr’:z?_(;;ler v Criteria
1 The suitability of the instrument design 13 15 0.86 Proper to use

with the conceptual portfolio assessment
2 Compatibility of KD and indicator with 14 15 0.93 Proper to use
learning material comprehensively

3 Appropriateness of assessment technique 13 15 0.86 Proper to use
and rubric
4 The suitability of instrument design with 13 15 0.86 Proper to use

higher-order thinking skills HOTS
5  Appropriateness of the language used 13 15 0.86 Proper to use
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The outcome covers the five components used to calculate the reliability of experts and
practitioners. All have been deemed practical for use. When experts and practitioners
recapitulate internal test assessment data on portfolio assessment tools, the instrument has
met the requirements for high validity when the agreement index is above 0.8. Before
conducting empirical testing of the constructed learning device instrument, it is crucial to
conduct an expert evaluation (Meng et al., 2021). In addition, assessment and validation by
influential panellists are required to make sure the instrument can achieve its goals
(Adillah, Ridwan, & Rahayu, 2022). Expert dependability results came up with a highly
reliable value of 0.711. Practitioners successfully attained a value of 0.70. Researchers found
that items with low correlation should be revised or removed if the Cronbach Alpha
reliability is less than 0.70 (ri 0.70). (Mansoor, 2021). According to the calculation of the
instrument's reliability based on the evaluation of experts and practitioners, it does not
require revision because it has a high level of dependability.

4.2 Assessment of Internal test of Expert and Practitioner on RPP Product Developed

Assessment of students' performance in educational institutions is made easier by creating
the Learning Equipment Learning Implementation Plan (RPP) (Masding et al., 2021). Six
objectives are included in the effectiveness of the lesson plans: learning objectives, learning
materials, learning strategies, learning media selection, selection of learning resources, and
learning evaluation (Sunaryo, Nasbey, & Amelia, 2021). The standardized evaluation rubric
used in the teacher education program (PPG) is also referenced during internal expert, and
practitioner tests on the innovative learning implementation plan product conducted
simultaneously (Loeneto et al., 2022). The minimal standard of an average score of 70 assessors
is used in interpreting internal tests from experts and practitioners on the innovative learning
implementation plan product generated. Additionally, Table 3 provides the tool for evaluating
the effectiveness of the lesson plan.

Table 3.
The instrument for assessing the performance of the lesson plan.
Aspect of assessment Item Statement /item Expert Practitioner
1. Learning objective a. Conformity of objective with basic competence (KD) 41 41
and indicator to be achieved
b. The objective formulation includes the ABCD 41 39

component (Audience, Behavior, Condition, Degree),
using the right operational verbs

c. Formulation of objective for implementing HOTS 39 39

(Higher Order Thinking Skills)
2. Learning material a. Designing learning material under KD and indicators 39 41

based on TPACK (Technological, Pedagogical, Content
Knowledge)

b. Compile learning materials comprehensively 39 38

c. Designing learning materials cohesively and 40 40
sequentially logically

d. Designing learning materials that are relevant to real- 39 40
life conditions and oriented to the 21st century

e. Designing Student Worksheet (LKPD) according to 39 39

indicators and learning materials




Darmiyati / Eurasian Journal of Educational Research 99 (2022) 268-280 275

Aspect of assessment Item Statement /item Expert Practitioner
3. Learning strategy a. Determine a learning model and design strategy that 39 39
adapt the TPACK approach
b. Designing 21st-century skill-based learning strategy. 40 41

21st-century skills: critical thinking, creative,
collaborative, and communicative.

. Designing innovative learning scenarios using the 39 39
approach, model, and method that are under learning
objectives
d. Designing a creative learning scenario that is 40 40
meaningful and fun
4. Selection of a. Utilizing ICT with multiple modes to design learning 39 40
learning media media
b. Using concrete media/real objects in learning 41 41
. Designing the use of learning media to train attitude 39 41
and skill
5. Selection of a. Utilize interesting real-life events or problems as a 39 41
learning material learning resource
and resource b. Utilize learning resources via the internet/online 39 41
sources
6. Learning a. Designing evaluation that is under learning indicators, 39 40
evaluation which include the aspect of attitude, knowledge, and
skill
b. Designing authentic evaluation 40 41
c. Develop HOTS evaluation instrument 39 41
Average Number of Practitioners and Experts Assessment 79 80.2

The average total score for the five specialists got 79, as shown in Table 3, whereas the
average score for practitioners was 80.2. The design of newly created creative learning tools
has satisfied the standards, namely good. Thus this tool can be used in elementary schools
(Nurbait & Bastian, 2021). The outcome of this study supports (Santoso, 2018) findings,
demonstrating how creative learning can enhance student learning outcomes. Masding et
al. (2021) created a learning tool that showed reliable validation findings. The requirements
for learning tools are quite practical regarding how learning is put into practice and
successful learning tools in the ability to think creatively.

5. Conclusion

Assessment is done to gauge the level of learning in the classrooms, the execution of
the curriculum, and student learning successes. As a result, evaluation is crucial to the
learning process (Colbert & Bierer, 2022). Therefore, the primary objective of the current
study is to create and evaluate the viability of a portfolio evaluation innovative learning
implementation plan for mathematics learning activities in Indonesian elementary schools.
In Indonesia, elementary school is formally held, attended by all pupils, and evaluations
are required based on the children's age features (Tabroni et al., 2021). Assessment is also
a process for learning about student learning (observation, average written exam
implementation) and a way to measure learning progress. Through assessment processes,
teachers observe, record, and document the students' behaviour (Amka & Dalle, 2021;
Mutch-Jones et al., 2022). Additionally, portfolio evaluations gauge students' aptitude for
a task or piece of work, which is a crucial kind of evaluation.
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Therefore, the current study's goal is to create and evaluate a model for learning
assessment. The new learning assessment tool was simultaneously developed and put to
the test using a scientific methodology. The portfolio evaluation (cognitive, affective, and
psychomotor) is also included with notes on student behavior, student self-assessment
with an assessment rubric, and a cooperative model. It also consists of the character value.
This strategy for enhancing students' competency through applying a scientific strategy
and portfolio assessment is consistent with Syzdykova et al. (2021) and Lam (2020).
Masding et al. (2021) and Sunaryo et al. (2021) were tested via three processes, including
an internal test, a limited trial, and the third main test, before employing this cutting-edge
learning assessment tool and device.

It can be concluded that the portfolio evaluation novel learning tool developed for
primary mathematics learning activity is practical to use based on its reliability, validity,
and effectiveness based on the results of internal and external tests, followed by multiple
stages of refinement. According to the findings, the fundamental goal of portfolio
assessment is to help students become more independent and responsible for their own
learning, including making decisions, taking part in the evaluation of their work, and being
active learners. The most recent curriculum should include three types of learning
assessments: one for skill (performance, project, product, and portfolio), one for knowledge
(written test, observation, and assignment), and one for attitude (observation, self-
assessment, and diary). Learning must also be fostered to improve pupils' proficiency with
the offered mathematical information.

6. Implications

This study adds to the body of knowledge by having important theoretical ramifications.
The study provided a theoretical framework for evaluation tools to help educational institutions
better evaluate students' learning and talents. This program is being offered for Indonesian
elementary school pupils because it wasn't covered in the earlier research. This study's
contribution to the corpus of knowledge indicates the important significance for enhancing the
comprehension of upcoming researchers. The assessment guidelines created by this study are
an original concept that wasn't covered by earlier investigations.

These findings also offer insightful recommendations for educationalists, practitioners, and
administrative authorities to design special lesson plans and evaluation methods for
educational institutions to improve learning and gauge the capacities of students. Additionally,
according to the class levels and learning objectives, the findings of the primary school's
observation using portfolio assessment should be shown on the classroom wall with maps. In
addition, one of the measures of educational achievement is the assessment process, which is a
critical part of the learning process. As a result, educational institutions ought to use it in a useful
and efficient way. To achieve excellent education, creating a good learning evaluation system
and a high-quality learning curriculum is necessary.

7. Future Directions

Developing a portfolio assessment handbook is the goal of this work to raise the
standard of mathematics learning results. The results show that the study's objective was
accomplished. Indeed, there are significant shortcomings in this study that need to be
addressed in future work. Future studies should be based on primary data to determine
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how students feel about using novel learning methodologies. Second, because high school
kids also require special assistance for the learning, they may be included as a sample in
future studies. Thirdly, future studies should examine the influence of students'
assessment guides on their learning development.
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