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Abstract

The research aims to determine the cognitive and affective aspects of learning outcomes on food
preservation learning that applies formative assessment using Plickers app. The study used quasi
experimental method with non equivalent control group design. The research sample consisted of 22
students as an experimental class and 22 students as a control class. Measurement of learning outcomes of
cognitive aspects was based on the reults of the pretest and posttest. Measurement of learning outcomes for
affective aspects was based on the results of assessment of indicators of visual, verbal, listening, drawing,
writing, motor, mental, and emotional activity. The results showed that the experimental group that
implemented formative assessment using the Plickers app had cognitive learning outcomes better than the
control class. The average score of the N-Gain experiment class was 0.486 (in the medium category), while
the control class was 0,266 (in the low category). The average results of the indicators assessment of
affective aspects on the experiment class was in a very good category whereas the control class was in a
good category. Applying formative assessments with the Plickers app not only provides assessments but
also increases student learning activities and involvement in the learning process.

Keywords: formative assessment, Plickers, affective aspects, cognitive aspects, improve learning, online
tools

Penilaian formatif menggunakan teknologi pada materi
pengawetan bahan pangan

Abstrak

Penelitian ini bertujuan untuk mengetahui hasil belajar pada aspek kognitif dan afektif siswa pada
pembelajaran materi pengawetan bahan pangan yang menerapkan formative assessment menggunakan
aplikasi Plickers. Penelitian menggunakan quasi experimental method dengan non equivalent control
group design. Sampel penelitian terdiri dari 22 siswa sebagai kelas eksperimen dan 22 siswa sebagai
kelas kontrol. Pengukuran hasil belajar aspek kognitif dilakukan berdasarkan hasil pre-test dan post-test.
Pengukuran hasil belajar aspek afektif didasarkan pada hasil penilaian indikator aktivitas visual, lisan,
mendengarkan, menggambar, menulis, motorik, mental, dan emosional. Hasil penelitian menunjukkan
bahwa kelas eksperimen yang menerapkan formative assessment menggunakan aplikasi Plickers memiliki
hasil belajar pada aspek kognitif yang lebih baik dari kelas kontrol. Nilai rata-rata N-Gain kelas
eksperimen adalah 0,486 (kategori sedang) sedangkan pada kelas kontrol adalah 0,266 (kategori rendah).
Rata-rata penilaian indikator hasil belajar aspek afektif kelas eksperimen berada pada kategori sangat
baik sedangkan kelas kontrol berada pada kategori baik. Penerapan penilaian formatif dengan aplikasi
selain memberikan penilaian juga meningkatkan aktivitas belajar dan keterlibatan siswa.
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INTRODUCTION

Basic processing of agricultural product (DPPHP) is one of material subjects that is must be
learned by students in Agribusiness of Agricultural Product Processing Vocational Schools. DPPHP
contains several basic materials which are very important and must be mastered by students as basic
knowledge before they learn other productive material subjects. One of the materials in DPPHP
subjects is food preservation. The material is a basic knowledge that applied in all processing
practices of food product developed by SMKN 1 Pacet such as yogurt, lung chips and bandrek.
Therefore, the mastery of food preservation material by students is very necessary.

Based on interviewes with DPPHP subject teachers at SMKN 1 Pacet and observations when
researcher was in school apprenticeship programme, it was difficult for teachers to sorting out wich
materials has been understood and not yet by students after every materials lerarning process
completed. The teacher often needs one more class meeting to review the previous material, so that
the time for learning process is considered less effective. Furthermore, the assessment of student
learning outcomes has not yet provide an opportunity for students to recognize directly which learning
outcomes they had achieved and not.

Teachers of SMKN 1 Pacet also have another challenge to teach students more attractive
because of one week block system. In one week block system, normative and productive material
subjects are delivered alternately every one week. Material subjects for two weeks in common
schedule are delivered to students in one weeks. Those study condition tends to be the cause of
monotony sense in students and overwhelmed in learning if the teacher does not convey the subject
matter appropriately and attractively.

To provide an opportunity for students to improve their learning process and mastery every
competency they learn, assessments that are appropriate to their function need to be applied in the
learning process. Assessment according to Harlen (2007) is the process of collecting, interpreting, and
using evidence to make decisions about student achievement in education. One form of learning
assessment that provides feedback as well as skills to assess themselves to provide opportunities for
students to improve their learning process is formative assessment (Dunn & Mulvenon, 2009).

In this research, formative assessment by prioritizing feedback aspects was applied to make
students focus during the learning process and help students achieved good learning outcomes.
Guided inquiry model with STEM approach and formative assessment assisted by informative
technology was used for improving students' understanding of learning material and increasing
student enthusiasm in learning. The information technology is expected to make the learning process
more attractive (Ningrum, 2017). One of information technology that can be used to carry out
formative assessment is Plickers because the application can help the assessment process well
(Francisca, 2016).

Plickers is a tool developed for teachers to provide assessments and collect assessment data in
real-time by creating a pleasant atmosphere (Roifah, 2017). Plickers assists teachers to provide
assessments in the form of multiple-choice using code cards. Teachers can download the Plickers
application with a smartphone and use a laptop to open the Plickers.com website so they can display
live broadcasts of students' questions and answers. These tools are designed very atracting to create a
new atmosphere in the learning process.

Based on the description above, the aim of this research is to find out the student learning
outcomes on cognitive and affective aspects in learning food preservation material by implementing
formative assessment using Plickers application.

METHOD

This research is a quantitative approach research with quasi experimental method. The research
design used in this study is nonequivalent control group design conducted during one class meeting.
The design includes pretest and posttest as well as the control and experiment groups. The
experimental group is a learning group using formative assessment with the Plickers application,
while the control group is a group that does not use formative assessment with the Plickers
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application. The pretest is done to determine the initial ability of students and posttest is done to
determine the direct effect of the treatment given.

Population in this study is students of SMK 1 Pacet APHP who were studying DPPHP subjects.
Purposive sampling technique was used in sample choosing. The sample is student APHP class X 1
and class X Agro-industry.

The instruments used in this study include objective test instruments in the form of pretest-
posttest questions and quiz questions in the form of multiple choice and observation sheets of student
activities to measure students' affective scores. Affective assessment indicators are in accordance with
learning activities according to Paul Dierich (Hamalik, 2009) including visual activities, oral
activities, listening activities, drawing activities, writing activities, motor activities, mental activities,
and emotional activities. The instruments in this study were validated before being used for research
data collection.

Data analysis was performed by calculating the scores achieved from all aspects assessed, both
the validation of material experts, observation of student activities and the pretest-posttest used during
the learning process. Data analysis techniques are performed as follows:

1. Analysis of Observation Results

Observations in this study were conducted to determine student learning activities during the
learning activities that are taking place by filling each item on the observation sheet by scoring using a
Likert scale namely 4 (Very Active), 3 (Active), 2 (Less Active) and 1 (Very Less Active)) After that,
the percentage of student activity can be calculated by the following formula:

o Total Score
Student Activity = mx 100%

Analysis of data from student activities obtained then converted according to Table 1 to
determine the categorization of the results.

Table 1. Student Activity Categories

No Periﬁ/: )t ase Kategori

1 80< X <100 Very Good

2 60<X <80 Good

2 40<X <60 Pretty Good
3 20<X <40 Not good

4 0<X <20 Not Very Good

(Widoyoko, 2014)

2. Analysis of Learning Outcomes Tests
Average and N-Gain calculation
Student grades and average grades are obtained using the following formula:

Score obtained by students
Student Score = - x 100%
Maximum Score

number of values

X (Average Value) = lots of data

To determine the categorization of learning outcomes, the average value obtained is converted
according to Table 2.
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Tabel 2. Criteria For Student Learning Outcomes

Nilai rata-rata Kriteria
>80 Very Good
67 <X <80 Good
52 < X< 67 Pretty Good
38< X< 52 Not Good
<38 Not Very Good

(Syarifudin, 2010)

For the effectiveness of improving learning outcomes can be known by using the Normalized
Gain calculation, namely the following formula:

post test score — pre test score

N — Gain = -
maximum score — pre test score

The N-Gain value scale used for the interpretation of the effectiveness of learning outcomes is
shown in Table 3.
Tabel 3. Criteria Normalized Gain

Skor N-Gain Kriteria N-Gain
N-Gain > 0,70 High

0,30 < N-Gain < 0,70 Medium
N-Gain < 0,30 Low

(Meltzer, 2002)

Hypothesis testing

Hypothesis testing with independent t test can be done if the test data is normally distributed
and homogeneous. Therefore, before the t test is carried out, homogeneity and normality tests are first
performed. Homogeneity test was done by Fisher's test (Sugiyono, 2015), while normality test is done
by Kolmogorov-Smirnov test (Silalahi, et al., 2010). After the data is normally distributed and
homogeneous, the test can proceed with the independent t test

Parametric independent t test was used to see the difference between pretest and posttest scores
of the experimental and control groups. This independent t test can be calculated using a formula
based on Sugiyono (2015).

3. Instrument validation

Validation refers to the accuracy of the measuring instrument against the concept being
measured, so that it truly measures what should be measured (Furchan, 2011). The instruments that
went through the validation stage were the pretest-posttest questions and quiz questions conducted by
DPPHP subject teachers as material experts. Validation sheets are in accordance with established
guidelines according to Mulyatiningsih (2016). Based on the total score obtained, the instrument
about the pretest-posttest and the quiz is feasible to use.

RESULTS AND DISCUSSION

Results
Cognitive Aspects of Learning Outcomes

The average results of the objective test assessments (pretest and posttest) and the effectiveness
of increasing scores from pretest to posttest for the control class and the experimental class can be
seen in Table 4.

To determine the students' initial abilities, the researchers conducted a pretest consisting of 15
guestions. In Table 4, both the experimental class and the control class have average pretest scores
with poor categories. After being given treatment, the researcher gave a posttest to see an increase in
learning outcomes in the cognitive aspects of the experimental class and the control class. In the
posttest data consisting of 15 questions, the average value of the posttest experimental class was 73.94
with a good category and a control class of 59.70 with a good category. Student learning outcomes in
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the experimental class that achieved more KKM compared to the control class. Achievements in food
preservation material showed that students who completed the experimental class reached 45.45%
with a total of 10 students, while for the control class reached 22.73% with a total of 5 students. KKM
that is used as a standard of success in the learning process for basic subjects in the processing of
agricultural products is 80.

Table 4. Comparison of Cognitive Assessment Results of Control Class and Experiment Class
Test Passess

Class Data Average Category

(%)
Pretest 44,55 Not Good 0%
Control Posttest 59,70 Pretty Good 22,73%
N-Gain 0,266 Low -
Pretest 50,00 Not Good 0%
Experiment Posttest 73,94 Pretty Good 45,45 %
N-Gain 0,486 Medium -

In Table 4 the average N-Gain results in the experimental class are included in the medium
category, with an average N-gain of 0.486. In the control class the average N-gain was 0.266 with the
low category. The difference in the average N-Gain from the experimental class and the control class
is quite large, because both are in different categories. These results can be concluded that the average
effectiveness of learning outcomes in the experimental class is higher than the control class.

To find out the differences of student learning outcomes in the cognitive aspects, then testing
the hypothesis with an independent t test that is preceded by a normality test and a homogeneity test is
performed. It can be seen in table 5.

Table 5. T Test Results for Pretest and Posttest
Conclution of

Test Teount ttable Hypothesis
Pretest 1,433 2082 Accepted
Posttest 3,493 ' Not Accepted

Hypothesis testing is done when the data is normally distributed and homogeneous. The way to
determine a hypothesis is accepted or rejected, that is if t-count> t-table, then Ho is rejected, and vice
versa. The results of calculations in Table 5. It can be seen that the calculated data from the pretest
between the control class and the experimental class is smaller than the table, so it can be stated that
Ho is accepted meaning that there is no significant difference between the learning outcomes of the
control class and the experimental class. Furthermore, the value of t-count in the posttest data is
greater than t-table, so it can be stated that Ho is rejected or Ha is accepted, meaning that there is a
significant difference between the learning outcomes of the experimental class and the control class.

Affective Aspect Student Learning Outcomes

Affective assessment is done through the measurement of student learning activities results of
observation. Affective assessment includes eight indicators related to student activities during the
learning process, from preliminary activities to closing activities. Indicators used as affective
assessment of these students are in accordance with activities according to Paul Dierich (Hamalik,
2009), including visual activities, oral activities, listening activities, drawing activities, writing
activities, motor activities, mental activities, and emotional activities. The comparison of the average
student activity on each indicator can be seen in Figure 1.

The results of the affective assessment of the experimental class and control class students in
Figure 1. shows that the average learning activity of the experimental class students has higher scores
than the control class for all affective assessment indicators. The average value of the overall affective
aspects of the experimental class students was 80.07%. This value is in the very good category. In the
control class, the average overall value of the affective aspects of students was 70.63% in the good
category.
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Figure 1. Student learning outcomes of
experimental and control classes

Based on Figure 1, there are similarities of the five indicators namely indicators of oral activity,
writing activity, drawing activity, motor activity and mental activity. The average percentage of the
five activities shows that both the control class and the experimental class are in the good category.
Then there are differences in indicators of visual activity, listening activity and emotional activity. In
all three indicators, the experimental class is in the very good category, while the control class is in
the good category.

The percentage of students who meet the affective assessment criteria in the control class and
the experimental class can be seen in Figure 2.
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Figure 2. Comparison of student activity assessment results categories
(affective aspects) during learning

Based on Figure 2, in the experimental class the highest percentage of students based on the
affective assessment category is in the very good category, whereas for the control class is in the good

category. This proves that the learning activities of the experimental class students are better than the
control class.

Discusion

Cognitive Aspects of Learning Outcomes

Based on the posttest data results in Table 4, an increase in the average cognitive learning
outcomes in the experimental class or the control class. The increase in the average posttest scores of
the two classes is influenced by the use of guided inquiry models which are student-centered learning
and the use of an integrated STEM approach that encourages students to learn through exploration,
investigation and problem solving according to their experiences, so it is highly recommended that
students are able to improve maximum learning outcomes (Asghar, Ellington, Rice, Johnson, &
Prime, 2012). According to Wasiso, Sukardi, & Winarsih (2020), accuracy in the selection of learning
models will produce quality learning and aimed at clear objectives.

The percentage of students’ completeness and N-Gain value of the experimental class is
superior to the control class. The difference lies in the application of formative assessment with the
Plickers application in the learning process. This is consistent with research conducted by (Gloria,
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Kartimi, & Imanah, 2018), which explains that feedback in formative assessment in general can
encourage students to learn, motivate students to be more interested in the topic, improve the process
and learning outcomes and lead to optimism, self-confidence and appreciation of students. The
application of formative assessment with the Plickers application in the experimental class triggers
students to develop their potential, compared to the control class that only uses conventional models
for assessment. According to Shumway & Harden (2003), assessment encourages students to have a
strong motivation to learn and assessment is something that is considered in the community. Based on
this, the use of assessments that are appropriate to their functions is needed to improve student
learning outcomes.

Based on Table 4, differences in learning outcomes on the cognitive aspects of the experimental
class and control class students due to the existence of different stimuli to students. The control class
did not apply formative assessment with the Plickers application to learning. Formative assessment is
carried out in the experimental class while learning is taking place, where the assessment process is
carried out to obtain improved learning outcomes The increase in learning achievement is due to the
assessment made by students themselves, between students and by the teacher to students.

Nurhasanah & Sobandi (2016) explained that in the learning process between teachers and
students are always expected to obtain good learning outcomes. However, the learning outcomes
obtained by students are not always good and not always in line with expectations. Learning outcomes
are influenced by the success of the learning process (Mardiana, 2015). Therefore, it is necessary to
look at the level of success of the teaching and learning process to determine its impact on learning
outcomes, namely by having a formative assessment. The value obtained from formative assessment
is used to improve the process so that it can improve students' understanding of the material.

According to Sudjana & Ibrahim (2010), formative assessment applied in learning helps
teachers in improving the steps in learning, such as learning methods, learning models, approaches
taken to provide feedback to students. Juleha, Khuzaemah, & Cahyani (2014) added that the
improvement of steps in learning is an important thing to be done by a teacher in achieving learning
goals. Improvement of learning steps as a form of feedback to students can be done at the next
meeting. To improve the learning process so that learning objectives can be achieved without having
to use one more meeting, namely the use of the Plickers application. The use of these Plickers has
made the formative assessment run well.

Implementation of formative assessment with the use of the Plickers application can provide
feedback directly to teachers or students. The teacher does not have to use one more meeting to
discuss material that is not yet understood by students. Feedback has many roles in the learning
process because this feedback informs each stage of the process of improving learning, assessment of
progress by measuring the achievement of learning targets, with this feedback the teacher is able to
see the current condition of students and take the next steps to be taken in improving the learning
process (Hattie & Timperley, 2007). According to Zafri & Yulanda (2019), who used Plickers in their
research, the application of Plickers was used to help teachers convey stimulus in the form of tests to
students, so that students more quickly process and respond to information provided so that the
subject matter in the form of tests can be understood. With a good understanding of the material, due
to the application of formative assessment using the Plickers application, the experimental class
learning outcomes differ from the control class.

The t-test results in Table 5. which states the differences in the learning outcomes of the control
class and the experimental class on the posttest score, indicate that the experimental class applying
formative assessment with the Plickers application is able to produce more students who maximize
their cognitive abilities while learning than the control class. That is because students are given
feedback in the form of learning outcomes, they get from the quiz results directly. In addition, there is
feedback in the form of oral feedback given by the teacher to the material that they do not yet
understand, so that each student involves their abilities to the maximum. Like the opinion according to
Gogri (Prisuna, 2020), "there are two interesting things from computer-based formative assessment
that is able to provide instant feedback and ease the workload of teachers". In this study, the use of
formative assessment with the Plickers application can provide quick feedback to students.
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Affective Aspect Learning Outcomes
The average value of the observations of student activity from each class can be seen in Table

6.
Table 6. Observation Results Average Percentage of Student Learning Attitudes (Affective)
Class Average Student! Category
Activity (%)
Control 70,63 % Good
Experiment 80,07 % Very Good

The average percentage of student learning outcomes in terms of affective aspects based on
Table 6, shows that the experimental class is in the very good category, while the control class is in
the good category. The average percentage of learning outcomes are obtained from observers'
observations. Each observer evaluates 5-6 students from the beginning to the end of the learning
process. Based on observations it appears that the learning activities of the experimental class students
are better than the control class. According to Putra (2013), each student has a unique or different
nature, but also has similarities, namely the steps of development and potential that need to be
actualized through learning. Student learning activities of the experimental class have a superior value
compared to the control class because of the many students who develop their potential due to the
different stimuli given, namely the assessment using information technology. Comparison of average
percentage for each indicator can be seen in Figure 1.

Based on observations on all aspects of student activity shows that the experimental class is
superior to the control class. This is of course influenced by several factors, such as the readiness of
teachers in teaching, the conditions when learning takes place, the accuracy of teachers in teaching,
the variety of assessments used, the conditions of students and the readiness of students in receiving
lessons. As according to Dimyati & Mudjiono (2010), that the level of learning activities is influenced
by internal factors found in the students themselves and the teacher who is an external factor. These
factors can affect the activities carried out by students, during teaching and learning activities.

Based on Figure 2, in the experimental class, the highest percentage of students based on the
affective assessment category is in the very good category, while for the control class is in the good
category. This proves that the learning activities of the experimental class students are better than the
control class. In the learning process that takes place by applying the feedback attributes to the
formative assessment with the Plickers application in the experimental class, students emphasize the
characteristics of accepting the opinions of others when discussing, caring for others and thinking
about their effects on other students, being able to solve the problems given by using all of the sensory
abilities to collect answers. This shows that the affective component is more widely applied in the
experimental class than the control class due to an increase in student activity with more stimulus in
the experimental class than the control class. In addition, according to Amrullah, Sari, & Putri, (2017),
the use of Plickers can have a positive influence on the learning process to increase student
independence due to increased student enthusiasm in learning.

According to Trisnawati, Anggraeni, Waziana, & Puspita (2019), the teacher's task is quite hard
and requires accuracy in getting to know students one by one, it cannot be classically. Based on this
the existence of information technology can facilitate teachers in making assessments. According to
Juanos & Ruisoto (2018), Plickers is a technology used to evaluate students in classrooms with an
active methodological system, which allows teachers to analyze the knowledge acquired by students
in an interesting, nimble, and dynamic way. In this study by Juanes & Ruisoto (2018), evidence was
obtained that Plickers allowed teachers to assess student knowledge through multiple choice tests with
the possibility of four answers. Based on these results, one of the biggest advantages of using Plickers
is that teachers can detect the students who stand out the most in their class compared to those who
are slow. Therefore, researchers in this study use the Plickers application to help the process of
formative assessment run well.

Formative assessment is an ongoing process that is always present in the teaching process and
has the main goal in developing learning by guiding and directing learning activities in such a way as
to meet the learning needs of students and make students able to manage their own learning processes
(Voinea, 2018). The application of formative assessment with the Plickers application not only
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provides assessment but also for the occurrence of the learning process so that it can increase student
involvement in the process and increase student learning activities. With the increase in student
learning activities have an impact on the learning process that goes well (Rusman, 2012). If the
learning process takes place maximally, it is expected that the results will be maximal. According to
Limpo (2013), the lack of affective assessment can be influenced by classroom environmental factors,
therefore teachers need support, involvement, task orientation, cooperation, and equality to improve
the characteristics of each student in a positive direction.

CONCLUSION

Based on the results of research and data analysis, it can be concluded that learning food
preservation material by applying formative assessment using the Plickers application provides
cognitive aspects of learning outcomes better than learning without formative assessment using
Plickers. However, when viewed from the percentage of students' mastery learning at 45.45%, it is
still necessary to improve other learning support factors other than by implementing formative
assessment using Plickers.

In the affective aspect, learning with formative assessment using Plickers shows that the
average assessment of learning activity indicators is in the very good category, while learning without
formative assessment using Plickers is in good category. In the eight indicators of affective aspects
that are measured, emotional activity, visual, and listening are indicators that are in the best category
in the class with formative assessment using Plickers.
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