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Abstract: This study aims to describe the effectiveness of the Assessment for Learning (AfL) in improving
the quality of learning and mathematics learning outcomes in elementary schools. This study used a quasi-
experimental method with a non-equivalent control group design. The instrument used was a test instrument
with good validity, reliability, difficulty level, and different power. The non-test instrument was valid and
good. Data analysis was performed using descriptive statistics, mean difference test, and variance difference
test on AfL learning outcomes. The results showed that the effectiveness of learning in implementing AfL
could be influenced by assessment preparation, student involvement, and follow-up assessment. The
guantitative analysis results show that AfL can improve student learning outcomes; there is no mean-variance
in AfL learning outcomes; There are differences in learning outcomes, and there are no variants in learning
with AfL and conventional assessments. Suggestions, it is necessary to plan the assessment process, diagnose
student needs and abilities. Moreover, there is a need for follow-up and feedback to see achievements.
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Introduction

Improving Indonesian education must start by improving the learning process in the classroom
because the learning process in education is the main activity in improving education quality. Learning
process activities are essential and become the focus. Because learning is a significant factor in
improving education, the learning process must be more effective in increasing students' potential. The
learning process must continue to be addressed and continuously improved. As mandated in the Minister
of Education and Culture Regulation Number 23 of 2016 that in improving education, it is necessary to
improve the learning process through an assessment or assessment process to produce an evaluation of
the learning program. Assessment is an integral part of education; assessment in education is an effort
to improve education quality.

This opinion shows that assessment is an essential part of the learning process as well as educa-
tion. This view is the same as Harlen (2007) expressed that assessment is an essential part of education.
Then, the importance of assessment in the learning process was arrived at by Mardapi (2017) that
increasing the learning process's effectiveness is to carry out an integrated and holistic assessment
process with the learning process. These views show the importance of the assessment process in
improving the learning process and adjusting it as needed.

Assessment is essential in the learning process, but the facts in the field are based on research
results that teachers have difficulty carrying out the overall assessment process (Enggarwati, 2015). This
is indicated by the lack of practice or training in the assessment process and the large number of students
being part of the teacher's obstacles due to the difficulty in conducting the assessment process. The
current assessment of learning still puts forward the final assessment without considering process
assessment. The final assessment is only limited to the final examination of learning and without any
feedback for learning improvement. The results of other studies show that summative assessment
practice is an assessment practice that is often carried out periodically. While in the practice of formative
assessment, it is not too optimal in its implementation because there are three factors, namely methods,
utilization of results, and students in learning mathematics (Mansyur, 2013).
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Pre-research observations were carried out to see the assessment process in high-grade
mathematics subjects. This observation was carried out in grade 4 and grade 5 at SDIT Salman Al-Farisi
2 in odd semester learning in the 2019/2020 school year. The observations show that (1) the assessment
process is always planned; the planning is done by making RPP (Learning Process Plan). (2) assessing
the learning process is done by giving quizzes or questions in the form of PG (multiple choice) or essays.
(3) assessment in the form of observation is rarely done. (4) assessment rarely involves students, parents,
or teachers. (5) The assessment is always carried out in the classroom (6) the teacher's difficulties in the
assessment are too many aspects and inefficient the assessment process. (7) further assessment results
are only as information on learning outcomes. The results of the pre-research findings indicate that in
mathematics learning, especially in elementary schools (SD), the assessment process is always planned
and occurs in the classroom. However, the results of the assessment are only used as information
material, not used as material for improving learning.

The findings indicate that in carrying out the assessment process, it should not only focus on
student learning outcomes (assessment of learning). However, learning assessments must also become
the basis of information for teachers and students as material for improving learning by conducting
assessments in the learning process. or assessment for learning (AfL) to be used as a material in
evaluating learning. The difference between the current (conventional) assessment and the AfL lies in
the identification process, improving learning and assessment feedback. Then AfL is also considered
more appropriate in improving the learning process to make it more effective. Therefore, in learning
mathematics in elementary school, the assessment process with the AfL model is essential to be applied
as a means of information learning needs and learning improvement processes so that the learning
process is more effective and meaningful.

Conventional assessment is an assessment that is often carried out by the teacher. That is an
assessment carried out at the end of the lesson by giving a test. The results of the assessment are used
as an evaluation of learning. Conventional assessments are assessment formative. Conventional
assessments are usually carried out at the end of learning, midterm, and end of the semester. This
assessment only refers to the final assessment and does not provide information about the learning
process.

The Assessment for Learning model is a formative assessment when it refers to the actual purpose
of the assessment, and AfL prioritizes design and practice to promote student learning (Black & Wiliam,
2005). Pearson Education (Mansyur, 2013) explains that Assessment for Learning is a collaborative
process between teachers and students and students and students involved in making learning structures.
This shows that the assessment for learning model is an assessment model that aims to improve the
learning process. The assessment results become feedback and become the basis for improving the
learning process based on student needs.

Apart from the theory which explains that AfL can increase the effectiveness and improve
learning, several studies have proven that AfL can improve the learning process for the better. Research
conducted by Mansyur (2011) shows that the application of AfL can increase the effectiveness of
learning in junior high schools (SMP) in mathematics. The research conducted by Paryanto & Sudiyatno
(2011) shows that the implementation of the AfL model in the learning process of machining practices
effectively improves the quality of learning machining practices for students.

Results of a systematic review by Heitink et al. (2016) recommend that in preparing lessons with
AfL, many specific preparations are needed, but this must be implemented to see improvements in
implementing the AfL. This shows that there needs to be a study in implementing the AfL model in
learning. This is also confirmed by Baas et al. (2015) that it is essential to apply AfL to learning to
control student development. Apart from that, the results of other research indicate that if AfL is applied
in learning, it will provide positive changes to improve the assessment process (DelLuca et al., 2015).

Previous research findings indicate that AfL is effective in learning mathematics. AfL is effective
in practical learning. AfL is recommended to be applied to get more study. AfL can provide an overview
of student development, and AfL can also positively influence carrying out the assessment process. This
shows the importance of a study that looks at the application of AfL in mathematics learning and how
AfL affects student learning outcomes.

The results obtained by Indonesian students are still unsatisfactory. Then the assessment carried
out by the teacher has less influence to improve learning, which has not been implemented. The
assessment carried out by the teacher at this time is still summative, which only sees the result of learning
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without any feedback. These things need to be improved to improve the quality of learning and learning
outcomes that will impact students. Therefore, it is necessary to make efforts of the teacher to overcome
this.

The previous results that have been described indicate that the AfL model can increase the
effectiveness of the learning process and learning outcomes. However, will the AfL model's application
be able to increase the effectiveness and improvement of learning in elementary schools in mathematics,
especially for the upper class? Therefore, it is necessary to research to produce an overview of the
application of AfL in the process of increasing the effectiveness of the special learning process in
primary schools.

Method

The research method used in this research is the experimental method. The research design used
was quasi-experimental (quasi-experimental). The research will be conducted in grade 4 SDIT Salaman
Al-Farisi and SDIT Salman Al-Farisi 2. This research was conducted in November-December 2019 in
semester one or odd semester. In this research, data collection will be carried out using tests and non-
tests. Data retrieval by tests was carried out through pretest and post-test. Data collection was carried
out at the beginning of the study and the end of the study. Retrieval of non-test data with observations
and questionnaires, observational data collection was carried out during the learning and research
process, and data collection using questionnaires was carried out at the end of the study.

This research uses the right instruments. The content validity results showed that the test
instrument to be used had an average validity index of Aiken (1980) with a value of 0.763. The test
results were analyzed using item response theory (IRT) (Azwar, 2011; Retnawati, 2016), where the test
instrument is divide into two parts, namely 15 items for dichotomous and eight items for polytomous
(PCM). The instrument trial analysis results showed that ten dichotomous items had the right difficulty
level and differentiation characteristics, while the polytomous items had five items that had acceptable
difficulty levels. The analysis of the test instrument's characteristics showed that for the dichotomous
item, the reliability estimate was 0.832, while for the polytomous item 0.700. Five experts validated this
result as validators to assess the instrument's appropriateness based on the aspects that have been
determined in each non-test instrument. Overall, the non-test instruments validated by five validators
show that these instruments can be used to achieve this study's objectives with a little revision or input
from each instrument's validator.

Descriptive data analysis was carried out on data from the findings of the observation instruments
and questionnaire instruments. This descriptive analysis technique uses analysis techniques from Miles
et al. (1994) and descriptive statistical analysis techniques. Hypothesis testing can be done
parametrically if the assumption tests are met, but if the assumptions are not met, it is done non-
parametrically. To test the hypothesis parametrically in this study was carried out by using Paired t-test,
Independent sample t-test, Chi-square test, F-test (Bluman, 2009), (Larson & Farber, 2019) and non-
parametric Wilcoxon (sample dependent), Mann-Whitney U (independent sample), (Lestari et al.,
2015). Bonett (variance test) (Bluman, 2009).

Results and Discussion

Research on the effect of Assessment for Learning (AfL) in improving learning outcomes and the
learning process's effectiveness. The process of learning mathematics with the AfL model assessment
in elementary schools has its characteristics. These characteristics are described in each part of the
activity. The learning process is divided into three activities: preliminary activities, core activities, and
closing activities.

In preliminary learning activities with AfL assessments, there are several activities carried out,
such as sharing learning objectives and helping students understand learning objectives. In applying AfL
in mathematics learning, core activities include identifying abilities, identifying achievements,
improvement of achievement, and feedback on assessment results.

The closing activity on learning with the AfL model assessment is carried out by delivering
information on achievement progress, taking follow-up actions, and planning further learning.
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Effectiveness of Learning with AfL

The results showed that learning mathematics with an assessment using the AfL model has good
learning effectiveness. The effectiveness of learning is reflected in planning activities, learning
processes, and follow-up activities. There are preparations for learning in planning activities such as
making lesson plans, preparing teaching materials, developing practice questions, and making
assessment instruments and their assessment formats. Then in the learning process, the educator starts
the learning process with appreciation, invites students to be active in learning, learning according to
lesson plans, fosters learning motivation, utilizes learning facilities, and performs achievement analysis.
In follow-up activities, educators make improvements, identify student abilities, and plan further
learning.

Table 1. Percentage effectiveness of Learning with AfL

Activities Aspects Effectiveness
Planning Lesson plan (RPP) 83,33 %
Teaching materials (books and worksheet.)
Quiz

Assessment sheet (knowledge, attitude, and skils)
Assessment Format
Learning Process Aperception 77,08 %
Students actively learning
Motivated students
Learning situation
Students involved in assessment
Learning according to RPP
Learning and assessment facilities
Achievement analysis and learning tools
Follow-up learning Improving learning 56,25 %
Identify students' abilities
Plan learning improvements

Table 1 shows the percentage of the effectiveness of learning mathematics with the AfL
assessment. Planning activities planned for learning mathematics has the highest percentage of learning
process activities and learning follow-up activities. The planning in making lesson plans, preparing
teaching materials, preparing quizzes, assessment sheets, and the format had an achievement percentage
of 83.33%. Meanwhile, the learning process activities only reached 77.08%. Continued learning gave
an achievement percentage of 56.25%. This shows that preparation and deep application are not very
good.

The results showed that learning mathematics with an assessment using the AfL model has good
learning effectiveness. The effectiveness of learning is reflected in planning activities, learning
processes, and follow-up activities. There are preparations for learning in planning activities such as
making lesson plans, preparing teaching materials, developing practice questions, and making
assessment instruments and their assessment formats. Then in the learning process, the educator starts
the learning process with appreciation, invites students to be active in learning, learning according to
lesson plans, fosters learning motivation, utilizes learning facilities, and performs achievement analysis.
In follow-up activities, educators make improvements, identify student abilities, and plan further
learning.

The effectiveness of good mathematics learning occurs because of the use of the AfL model
assessment. In carrying out the learning process with the AfL. model assessment, planning is necessary
(Kurniawan, 2016). Planning for the AfL model assessment is carried out by preparing learning tools
such as lesson plans, practice questions, assessment sheets, and assessment formats. Preparation of
learning tools prepared by educators properly will make learning more effective (Rohmawati, 2015),
(Rosida et al., 2018), (Sutarto, 2017). Findings at the planning stage and related theories suggest that
assessment with the AfL model can make math learning effective.

Then the effectiveness of learning occurs because of the learning process. Learning will be useful
if the assessment method uses an assessment method that suits student needs (Paolini, 2015). The
characteristics of AfL allow an assessment to be carried out according to the needs and abilities of
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students (Black & Wiliam, 2005). Learning mathematics with the AfL model assessment makes this
possible because at the beginning of learning, identifying students' needs and abilities in learning (Atkin
& Coffey, 2003), (Black & Wiliam, 2018). This is the learning process using the AfL model assessment.
The assessment process with the AfL model in mathematics learning will suit students' needs and
abilities because there is a process of identifying learning needs for students, which makes the learning
process effective.

The results showed that learning tailored to the needs of students increased motivation. Student
motivation to learn will make the learning process effective (Zajda, 2018). The research findings show
that learning with AfL creates an active learning process because students are actively involved in the
learning process. Students who are active in the learning process will make the learning process effective
(Jeyaraj, 2019). Then the AfL model involves students in the learning assessment process (Atkin &
Coffey, 2003), (Black & Wiliam, 2005) so that this shows that students are involved in learning.
Involving students in learning makes the learning process effective (Jeyaraj, 2019). The AfL model
involves students in the learning process, from the involvement makes students active, and when
students are active in the learning process, it will foster student learning motivation.

Then the findings in learning with the AfL model assessment also led to an analysis of student
achievement. Analysis of student achievement is carried out to assess and improve learning (Black &
Wiliam, 2005). Learning improvement is based on analyzing student needs and student abilities so that
these improvements are appropriate to make learning improvements (Kurniawan, 2016), (Winarno et
al., 2019). So the learning process using an assessment model reviewed in the learning process will
motivate students, involve students in assessments, make students active, learn according to plan, and
the existence of an analysis of achievement makes the learning process effective. These things foster an
effective learning process.

The effective learning process is reflected in the follow-up activities in learning using the AfL
assessment model. In learning with the AfL model assessment, there are activities to identify abilities
and achievements (Black & Wiliam, 2005), (Triwiyono, 2017). The research findings indicate that there
is an identification of achievement. Then from the results of the identification, learning improvements
were made. Improvements in learning carried out in learning with the AfL model are not repaired
without foundation. The improvement in learning is based on the results of identifying abilities and
achievements. Improvements like this will help students make improvements because each student
requires different treatment to make improvements to create an effective learning process.

The learning process using the AfL model assessment is not only limited to improving learning,
but the AfL model assessment also facilitates follow-up to the next lesson planning (Black & Wiliam,
2005), (Chappuis & Stiggins, 2002). This occurs in the research findings results. The results of the
research findings indicate that the learning model using the AfL assessment model contains further
learning planning activities. The next lesson planning activity will foster an effective learning process
in subsequent learning because the planner will provide findings that can base further learning. These
findings include the need for students to learn, appropriate learning tools and learning models, and
strategies to improve learning.

Math learning outcomes with AfL

The analysis results that have been carried out on this hypothesis indicate that there are pretest
results that are smaller than the post-test results in the experimental class. This shows an increase in the
average learning outcomes after learning with the application of AfL. The results of other analyzes show
that there is no difference in variance between the pretest and post-test results. It can be interpreted that
ATfL learning does not affect the variance of pretest and post-test results.

The findings regarding learning outcomes indicate that learning with the AfL assessment model
in mathematics in elementary schools affects student learning outcomes, and there is no difference in
the variance of learning outcomes before and after learning with the AfL assessment model. The results
of the analysis explain that there is a relationship between initial abilities and learning outcomes. Initial
abilities need to be possessed by students because they are the basis for improving learning
outcomes(Arifin et al., 2020), (Clarke et al., 2015). Some research results show an effect of initial ability
on learning outcomes (Hevriansyah & Megawanti, 2017). Then about the variance of learning outcomes,
it turns out that the variance of learning outcomes is influenced by the provision of treatment in the
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mathematics learning process (Rahmawati, 2018). This shows that the initial ability can affect learning
outcomes with different variances depending on the treatment.

Learning outcomes are not only influenced by initial abilities, but other factors affect both interest,
motivation, or learning strategies (Astuti, 2015), (Irawati, 2015), (Mulyono, 2017). It sees at the AfL
learning process on learning outcomes because of lessons, practice questions, learning improvements,
and learning motivation. Good learning outcomes arise because there is learning preparation (Black &
Wiliam, 2018). Black & Wiliam (1998), Benkirane et al. (2019) suggest that conducting an assessment
in learning requires preparation. This preparation is carried out by preparing an outline (Kurniawan,
2016) and conveying learning objectives to understand the goals they will achieve. Getting effective
learning outcomes requires good learning preparation.

Through the exercises, these questions resulted in satisfying learning outcomes (Khoiriah et al.,
2020; O’Leary, 2017; Widyastuti Nurharyanto & Retnawati, 2020). The goal of improving learning
outcomes with the AfL assessment provides an assessment by identifying the needs and abilities of
students. The identification results became the basis for improvement, the improvements made by
practicing questions (Yusron et al., 2020). Exercise questions carried out to improve learning are tailored
to the abilities and needs of students by identification. This is proven by an increase thanks to questions,
the results of student tests before learning with AfL, and an increase in learning outcomes where students
can answer questions after doing the exercises. When the question exercises occur, students learn to
identify needs, which results from identification become the basis for improving learning outcomes
(Widyastuti Nurharyanto & Retnawati, 2020). The improvement and identification of student needs are
proven to equalize the mean-variance of learning outcomes so that it shows a good equalization of
treatment from the day of the learning treatment with AfL.

The research findings indicate that students who are enthusiastic about achieving learning goals
foster high motivation to learn to achieve learning goals. This motivation helps students improve
learning outcomes (Retnawati et al., 2019). Learning motivation can influence and have a relationship
with student learning outcomes (Sulistiyarini & Sukardi, 2016). Students active in learning give students
many opportunities to make improvements and identify abilities. Moreover, active learning will also
improve learning outcomes directly (Baharun, 2015). Through this, students can tie learning outcomes.

In assessment learning with the AfL model, students are also invited to provide feedback on
learning. These findings turned out to be able to improve student learning outcomes. This is in line with
research conducted by Van der Kleij, Feskens, and Eggen (in Leeuwenkamp et al., 2019) that feedback
in learning will improve student learning outcomes.

The learning process with the AfL assessment can improve mathematics learning outcomes, and
there is no significant diversity in learning outcomes. The learning outcomes increase because, in the
learning process, students are facilitated to identify themselves, improve learning with practice, and
foster enthusiasm for learning. This process is contained in learning with the AfL assessment model to
improve student learning outcomes.

Comparison of AfL learning outcomes with Conventional

The statistical test results show a difference in the mean results between the post-test in the
experimental class and the post-test in the control class. The post-test average in the experimental class
is 73.45, and the post-test average in the control class is 64.52. This shows that the average result of
learning with AfL is different from learning through conventional assessment, and the average result of
learning with AfL is more significant than learning through conventional assessment. The results of
other statistical tests show that there is no difference in variance between the experimental class and the
control class in the post-test results. The experimental class's post-test variance was 125,760, and the
post-test variance of the control class was 125,981. This shows that there is no difference in variance in
AfL learning outcomes and learning through conventional assessment.

Testing the hypothesis indicates that there are differences in learning outcomes in applying AfL
with conventional assessments, and there is no difference in variance in learning outcomes. The
difference in learning outcomes is seen because the AfL assessment emphasizes the process of
improvement (Taras, 2010). Providing facilities to increase student potential or improve things that
students need to be improved / not mastered (Black & Wiliam, 2005). Conventional assessment only
emphasizes the assessment of practice questions without considering what needs to be corrected for
students.
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Then the variance in AfL learning outcomes and conventional assessment learning outcomes both
provide classical and equitable treatment. In the application of AfL, the provision of facilities in
providing identification and improvement of individual students makes AfL learning outcomes evenly
distributed. As with conventional assessments, the variance of learning outcomes is evenly distributed.
This is because giving classical treatment does not affect the diversity of learning outcomes (Rahmawati,
2018).

Another difference between the role of AfL and the application of conventional assessment lies
in its role. The role of AfL in conducting the process of diagnosing students' abilities and needs is right
in making improvements. So AfL provides training, but the training is used as a process of diagnosing
students' abilities and needs. This process will assist the teacher in choosing the next steps to make
appropriate and needed learning improvements.

The findings in the comparison of the role of assessment in the experimental and control classes
led to the process of adjusting the questions carried out by students. The post-test students' results with
the application of AfL showed that students could improve students' ability to answer questions
systematically (Figure 1).
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Figure 2. Control Class Posttest Results

Meanwhile, in the control class, students could not show systematic problem solving (Figure 1).
These findings indicate that AfL can direct students to be able to solve problems systematically.
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This finding is one of the differences between applying the assessment to the experimental and
control classes. The difference in the application of assessment turns out to be in the learning outcomes
and in solving the questions. There are differences between the experimental class and students. So, in
the assessment application, it is necessary to diagnose needs in conducting the assessment. This is
because it will help education in taking the next steps.

Conclusion

The implementation of AfL needs to convey identification of abilities, identification of achieve-
ments, improvement of achievements, conducting feedback on assessments, and follow-up on learning
improvements. It is important to note, such as time management, instruments, communication, and
coordination between students, parents, teachers, and schools. AfL is useful in the mathematics learning
process. In the planning process, AfL facilitates students to participate in planning lessons. In the
learning process, AfL allows students to be actively involved in the assessment. In the follow-up process,
teachers and students make improvements and plan further learning.

Learning with the application of AfL in mathematics learning in elementary schools can improve
student learning outcomes. Learning with the application of AfL does not affect differences in the
variance of results before and after learning. Learning with the application of AfL is different from
conventional assessors. In comparison, conventional assessment has not provided improvement for
students to solve difficulties or needs in learning. There is no difference in variance in learning outcomes
on AfL and conventional assessments.

Their several notes suggest. In the learning process with AfL, it is necessary to review the tools
used and time management. This becomes an obstacle in the implementation of learning with AfL
assessments on mathematics in elementary schools. The assessment was carried out to overcome
obstacles in the process of implementing learning with AfL. For further research on the application of
AfL assessment learning, it is necessary to explore the effect of learning outcomes. It needs other
influences that can affect learning outcomes besides AfL. Research on the design development and
assessment of the AfL tool is highly recommended. Because this will help the assessment process with
AfL be more effective and efficient in time management, this can help educators assess with AfL.
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