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Abstract: The implementation of learning activities in schools has not provided opportunities or encouragement for students in
developing their procedural knowledge. This research aimed to test the effectiveness of developing Bloom’s Taxonomy revision-
oriented learning activities to grade IV elementary learners’ procedural knowledge capabilities and learning outcomes. This research
used quasi-experiment with a quasi-experimental design which consisted of a posttest-only control design. The population of this
study was sixth-grade students of 9 schools with an overall number of 229 students. The sample in the study was 50 students, there
were 26 students from the experimental class and 24 students from the control class. A test method with 10 question items was used
as a data collection method. The data analysis methods and techniques used were quantitative descriptive analysis and inferential
statistical analysis. Then the data were analyzed using the MANOVA test assisted by the IBM SPSS Statistics 21.0 program. The
hypothesis test results showed a significance value of .000 (Sig<.05). It can be concluded in procedural capabilities and learning
outcomes between groups of students there is a significant difference from following learning by implementing Bloom's Taxonomy
Revision oriented learning activities with the experimental and control group.
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Introduction

Learning is an interactive process between learners with teachers, learners with learners, learners with the subject
matter, and learning environments (Dolong, 2016; Hanafy, 2014; Pane & Dasopang, 2017; Zhu et al., 2021). Increased
interaction between these components, especially students, requires innovations in learning so that learning qualifies
good learning. Learning is successful if it can engage students or be student-centered and able to motivate students to be
able to find for themselves and associate the information they have obtained with information that is already in the
student's memory (Andrian & Rusman, 2019). Learning processes like this will make learning more meaningful.
Meaningful learning will provide emotional and social experiences (Bressington et al., 2018; Kostiainen et al., 2018). One
of the teacher's main roles is creating meaningful learning. The teacher should create a learning atmosphere that makes
students active in learning. If students are invited to move into learning, then students interest and motivation in learning
will increase. Increasing learning activities is an effort made by teachers so that students' behavior in the learning process
changes better (Emda, 2018; Lubis, 2011; Suharni & Purwanti, 2018). In carrying out learning activities, students should
also follow learning procedures to develop the procedural knowledge they have (Badjeber & Mailili, 2018; Fakhrurrazi,
2018).

Procedural knowledge is knowledge related to how to do something that includes knowledge of skills and algorithms,
techniques and methods, and criteria that are used as a reference in determining the time to do something in a particular
discipline (Armanza & Asyhar, 2020; Astuti et al., 2019; loannou & loannou, 2020). Procedural knowledge is a scientific
step generally studied through laboratory activities or practices (Fadilah et al., 2020). The improvement of procedural
knowledge aims to assist students in developing a more systematic and structured mindset. A better and more systematic
mindset will affect students' problem-solving (Burais et al,, 2016; Khuzaeva, 2014). Developing students' procedural
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knowledge is inseparable from teachers’ responsibility in creating an interesting and fun learning atmosphere, then being
able to motivate students to be active and take a part in the learning process. It is because creating a fun learning
atmosphere will affect the learners’ interest and motivation in the following learning. High motivation and interest in the
learning process will positively impact student learning outcomes (Berutu & Tambunan, 2018; Febriyanti & Seruni,
2014). The acquisition of student learning outcomes should match the cut score determined. High learning outcomes
show that learning is achieved well and optimally.

The reality that occurs in the field shows that the learning activities implemented by the teacher lack innovation and
varied creations, therefore, the learning becomes teacher-centered. The approach used is still a conventional approach
without realizing the involvement of students in the learning process. Teachers explain more in theory than students do
their activities. Students cannot participate actively during learning. In addition, students do not get the opportunity to
develop thinking skills during learning. The lack of learning activity resulted in low student learning outcomes
(Mahlianurrahman, 2017). So far, learning activities in schools have not provided opportunities or encouragement for
students to develop their procedural knowledge (Hutagaol, 2013; Siregar et al., 2011). Procedural knowledge has not
been emphasized in the learning implementation. Therefore, this causes students to be more able to memorize than just
understand the subject matter delivered by the teacher. This also causes students to be less able to solve problems
properly and systematically. Other problems during learning activities include the lack of attention and student
responses to the teacher's explanation. Students get bored following lessons and tend to be passive in learning activities
(Syahrir & Susilawati, 2015). This will have an impact on the students’ low learning outcomes.

In solving the problems, the opportunity to improve procedural knowledge skills can be done by developing Bloom's
Taxonomy Revision-oriented learning activities. Learning activities must encourage students to participate in learning
actively. The learning activity can be interpreted as an activity in the learning process that encourages students to achieve
learning goals (Gugssa & Kabeta, 2021; Lubis, 2011; Machin, 2012; Rawa et al,, 2016; Sailer et al., 2021). The learning
activities implementation with Bloom's Taxonomy Revision in the teaching and learning process has a massive influence
on improving students' knowledge, especially procedural knowledge because learning activities are designed to be more
innovative and varied. There are two dimensions in Bloom's Taxonomy Revision, namely the dimension of cognitive
processes consisting of remembering, understanding, applying, analyzing, evaluating, and creating, while the knowledge
dimension consists of factual, conceptual, procedural, and metacognitive knowledge (Gunawan & Palupi, 2012).

Several previous studies have become references in supporting this research, namely research which states that student
learning activities have a significant influence on improving learning outcomes and the construction of students’
cognitive processes in elementary schools (Agung et al,, 2017; Rahmadani & Anugraheni, 2017). Other research also
states that learning activities are feasible to be developed to improve students' thinking skills (Bartik et al., 2013).
Furthermore, there is research stating that innovative learning models in learning can improve students' procedural
skills (Mufliva & Herman, 2016). In addition, the use of revised bloom taxonomy-oriented learning activities can improve
scientific literacy and creative thinking skills (Pujawan et al., 2022). Based on these studies, it can be seen that there has
been no research that examines the use of Bloom's Taxonomy revision-oriented learning activities to increase procedural
knowledge and student learning outcomes. Therefore, the novelty of this study is applying revised bloom taxonomy-
oriented learning activities to improve procedural knowledge and student learning outcomes in elementary schools.

This research aimed to test the effectiveness of developing Bloom's Taxonomy revision-oriented learning activities to
grade IV elementary learners' procedural knowledge capabilities and learning outcomes. The learning activity consists
of 6 activities: procedural recall, understanding procedural, applying procedural, analyzing procedurals, evaluating
procedurals, and creating procedurals. This is expected to be able to support the teachers create more innovative learning
activities and emphasize students' procedural knowledge to actively participate in the process of learning and become
centers in learning.

Methodology
Research Design

This research was a study with a quasi-experiment and a quasi-experimental as the research design which consisted of
a post-test-only control design. The experimental group was the group that applied the treatment. The teacher organized
a learning process that provided opportunities for students to carry out learning activities following the revised bloom
taxonomy. The learning activities consisted of 6 activities: procedural recall, understanding procedural, applying
procedural, analyzing procedurals, evaluating procedurals, and creating procedurals. In contrast, control classes were
not given treatment, or students followed learning without applying Bloom's Taxonomy Revision-oriented learning
activities. After the application of learning activities was completed, both classes are given a post-test in the kinds of a
description problem.
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Sample and Data Collection

The population used in this study was grade IV students in Cluster II of Buleleng regency consisting of 9 schools with an
overall number of 229 students who then conducted an equality test against all grade IV using One Way-ANOVA using
the SPSS 22.0 application for windows. The study's population was the entire object consisting of similar elements
(Asbari et al,, 2019; Kokog & Kara, 2021). At the same time, the determination of research samples was done by random
sampling technique. The sample in this study was 50 students, with characteristics presented in Table 1.

Table 1. The Characteristics of Sample

Characteristics Sub-Characteristics N
Experimental (SD Negeri 1 Tukadmungga) 26

Group Control (SD Negeri 2 Banjar Tegal) 24
Total 50

Male 22

Gender Female 28
Total 50

High 14

. . Medium 26
Learning Achievement Low 10
Total 50

The test method was used as a data collection method in this study. The test method was one method implemented to
determine the level of ability and knowledge of a person by providing some questions or stimuli to be given a response
or answer by the individual (Evayanti & Sumantri, 2017). Test methods were used to determine how the effectiveness of
Bloom's Taxonomy Revision oriented in students learning activities procedural knowledge abilities and learning
outcomes. The research instrument used was a test in the form of essay questions. The instrument was developed by the
researcher by following several stages, namely: 1) preparation for the instrument grid, 2) preparation for the instrument,
and 3) instrument validation. The instrument used must go through several tests, namely: validity and reliability test.
The research instrument grids are presented in Table 2 and Table 3.

Table 2. The Grid of Procedural Knowledge Instrument

Basic Competency Indicators Cognitive Item Number
Level Number of Items
3.4 Knows the relations of force Presented with the question, students C1 1,2 2
to motion in occurrence in the can appropriately mention the steps of
surrounding environment. playing with the catapult.
3.3 Explains the benefits of the Presented with questions, students can C2 3,4 2
diversity of individual explain the stages carried out in
characteristics in everyday compiling observational reports about
life. the diversity of individual characteristics
appropriately.
4.4 Presents experimental results  Presented with images, students can C3 5,6 2
on the relationship between arrange to kick and stop the ball
force and motion. appropriately.
3.1 Knows three-dimensional Presented with the questions, students C4 7,8 2
images and shapes. can appropriately distinguish the stages
of three-dimensional images.
3.9 Observe the characters Presented with questions, students can C5 9,10 2
contained in the fictional text.  assess the steps of making fiction stories
appropriately.
4.1 Creates a story picture Presented with a question, students can cé 11,12 2

arrange the steps to take a picture of the
story appropriately.

The procedural knowledge instrument test had been tested for the validity and reliability of the instrument. To test the
validity of the procedural knowledge, test the CVR formula was used. The results obtained from calculating each
instrument item with the CVR formula were 1.00. The acquisition of the CVR value indicated valid criteria. It was used to
test the content validity of the procedural knowledge test instrument. The results obtained from calculations using the
CVI formula are 1.00. Acquisition of CVI scores indicated very good validity criteria. To test the reliability of the
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procedural knowledge test with polytomous data, the Alpha-Cronbach formula was used. The results obtained from these
calculations were 0.71 and were in the criteria of high reliability.

Table 3. The Grid of Learning Outcomes Instrument

Basic Competency Indicators Cognitive Question Number Items
Level Type of Items Number
3.4 Knows the relation of Explain the difference between  C2 Essay 1 1
force to motion in force and motion
occurrence in the
surrounding
environment
4.4 Presents experimental Determine the effect of forceon C3 Essay 1 2
results on the the motion of an object
relationship between
force and motion Determine the force used in an C3 Essay 1 3
activity
3.3 Explains the advantages  Describes differences in Cc4 Essay 1 4
of individual diversity of  characteristics of the individual
characteristics in in their family
everyday life
Explain the benefits of the Cc2 Essay 1 5
diversity of individual
characteristics in everyday life
3.1 Knows three- Specify images included in C3 Essay 1 6
dimensional images and _three-dimensional images
shapes Describe the characteristics ofa  C2 Essay 1 7
three-dimensional image
3.9 Observe the characters Mention the characters C1 Essay 1 8
contained in the fictional contained in the story
text.
Explaining the nature of each C2 Essay 1 9
character in a story
4.1 Creates a story picture Create a story picture Cé6 Essay 1 10

The learning outcomes instrument test had gone through validity and reliability testing. Then the CVR formula was used
to measure the validity of the item learning outcomes. The results obtained from calculating each instrument item with
the CVR formula were 1.00. The acquisition of the CVR value indicated valid criteria for all items. The CVI formula was
used to test the content validity of the learning outcomes test instrument. The results obtained from calculations using
the CVI formula were 1.00 with very good validity criteria. Test the reliability of learning outcomes with data in the form
of polytomy using the Alpha-Cronbach formula. The results obtained from these calculations were 0.71 with high-
reliability criteria.

Analyzing of Data

The analysis data methods used in this research were quantitative descriptive analysis methods and inferential statistics.
Prerequisite analysis tests include data distribution normality tests, variance homogeneity tests, multivariate
homogeneity tests, and bound variable linearity tests. The first initial test was the Kolmogorov-Smirnov normality test.
Next was the homogeneity test which was carried out with two analyses: the variant homogeneity test with Levene's Test
of Equality and the multivariate homogeneity test with Box's Test of Equality of Covariance Matrices. The next
prerequisite test was a linearity test purpose to find out the absence of linear relationships in each bound variable
analyzed by Deviation from Linearity.

Prerequisite analysis tests include data distribution of normality tests, variance homogeneity tests, multivariate
homogeneity tests, and bound variable linearity tests. The first initial test was the Kolmogorov-Smirnov normality test.
The result of the analysis showed all of the data came from a normally distributed data group. A Sig value can show. >
0.05. The normality prerequisite fulfilled the criteria, the next test was the homogeneity test. The homogeneity test was
carried out with two analyses in this study, namely the variant homogeneity test with Levene's Test of Equality and the
multivariate homogeneity test with Box's Test of Equality of Covariance Matrices. The outcomes of homogeneity analysis
showed the same meaning that the data of the study come from homogeneous data groups' results. This can be observed
from sig values. Each of the tests showed a value of more than 0.05. Sig value. Levene's Test of Equality is 0.285 for
procedural capability while sig scores. Study results of 0.672. Moreover, the homogeneity test obtained a Sig value. 0.671.
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The next prerequisite test is a linearity test to define the absence of linear relationships in each bound variable analyzed.
The analysis results showed that the sig value in Linearity Deviation was .032 (<.05). It meant there was no linear relation
between procedural capability data and learning outcomes.

Findings / Results

Descriptive Analysis Results

Bloom's Taxonomy Revision oriented learning activities that were tested for validity applying in SD N 1 Tukadmungga,
which was selected as an experimental class. After the learning activities implementation was completed, then continued
with the provision of tests to experimental and control class students. The tests were given to students to take procedural
knowledge data and the outcomes of students' learning. Furthermore, data were analyzed inferentially and descriptively.
The descriptive analysis of data in control groups and experimental is presented in Table 4.

Table 4. Descriptive Analysis Results

Grade Mean Std. Deviation N

Experimental 78.0546 9.23712 36

Procedural Capabilities Control 51.5394 7.94016 34
Total 65.1716 15.86353 70

Experimental 75.6000 8.00546 36

Learning Outcomes Control 48.8834 7.51873 34
Total 62.5724 15.46350 70

MANOVA Test Results

After the initial test, which included the data distribution normality test, the variance of homogeneity test, the test of
multivariate homogeneity, and the test of bound variable linearity, it continued with the hypothesis testing using the
Manova test. The outcomes of the MANOVA test analysis are presented in Table 5 and Table 6.

Based on MANOVA analysis in Table 5 and Table 6, it was obtained that the significance values on Pillai's Trace,
Hotelling's Trace, Wilks' Lambda, and Roy's Largest Root amounted to .000 (<.05). Therefore, it found that there was a
simultaneous difference in procedural knowledgeability and outcomes of learning between groups of students who
follow learning by applying Bloom Revision Taxonomy-oriented activities of learning with groups of students who follow
learning without the implementation. The test effects analysis between subjects showed a significance value of .000
(<.05) for the procedural knowledge variable. This meant that found a significant influence on learning by implementing
Bloom's Taxonomy revision-oriented learning activities to the procedural knowledge skills of grade IV elementary
students. And the last tests of effects analysis between subjects found a significance value of .000 (<.05) for the Learning
Outcomes variable. That showed a significant influence on learning by applying Bloom's Taxonomy revision-oriented
learning activities to the learning outcomes of grade IV elementary students.

Table 5. Multivariate Analysis Test

Effect Value F Hypothesis df Errordf Sig. Partial Eta Squared
Pillai's Trace 0.980 2234.717 2.000 67.000 0.000 0.985
Intercept Wilks' Lambda 0.020 2234.717 2.000 67.000 0.000 0.985
Hotelling's Trace 66.668  2234.717 2.000 67.000 0.000 0.985
Roy's Largest Root 66.668  2234.717 2.000 67.000 0.000 0.985
Pillai's Trace 0.750 101.084 2.000 67.000 0.000 0.751
Grade Wilks' Lambda 0.250 101.084 2.000 67.000 0.000 0.751
Hotelling's Trace 3.018 101.084 2.000 67.000 0.000 0.751

Roy's Largest Root 3.018 101.084 2.000 67.000 0.000 0.751
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Table 6.Effects Analysis Test Between-Subjects

Source Dependent Variable = Type IIl Sum of Df Mean Square F Sig. Partial Eta
Squares Squared
Corrected Model Proce@ural Capabilities 12326.583 1 12303.583 165.333 0.000 0.709
Learning Outcomes 12358.613 1 12388.613 205.043 0.000 0.751
Intercept Procedural Capabilities 293634.726 1 293624.726  3945.665 0.000 0.983
Learning Outcomes 270520.956 1 270520956  4477.375 0.000 0.985
Grade Procedural Capabilities 12303.583 1 12303.583 165.333 0.000 0.709
Learning Outcomes 12388.613 1 12388.613 205.043 0.000 0.751
Error Procedural Capabilities 5061.299 68 74.417
Learning Outcomes 4109.529 68 60.420
Total Procedural Capabilities 31467.000 70
Learning Outcomes 290559.000 70
Procedural Capabilities 17365.943 69
Corrected Total | - hino Outcomes 16487.143 69
Discussion

The study results showed a simultaneous difference in procedural knowledgeability and learning outcomes between
groups of learners who followed the learning by applying Bloom’s Taxonomy revision oriented in learning activities and
groups of students who followed the learning without applying. In addition, based on further tests conducted, it was
found that there was a significant influence of learning by applying Bloom’s Taxonomy revision oriented in learning
activities to procedural knowledgeability and learning results of grade IV elementary students. The analysis results
showed that applying Bloom's Taxonomy revision in learning activities effectively improved the ability of procedural
knowledge and students' learning outcomes. It proved by several changes in students' behavior in a better direction. The
increasing student’s activeness in learning and teaching activities. Bloom’s Taxonomy revision oriented in learning
activities allowed learners to go through, experience, or perform and relate their experiences and knowledge to new
experiences and views on learning materials. It would not be easily forgotten by providing opportunities for students to
do real activities that involve the physical and overall senses, seek, and discover new knowledge themselves (Kulsum &
Hindarto, 2011). Providing opportunities for students to learn actively will provide a learning experience used in their
daily lives (Angela, 2014; Bressington et al., 2018).

Following the activity, students' learning process is more to the learning process that can develop procedural skills.
Students will have better procedural knowledge than those defended without Bloom’s Taxonomy revision-oriented
learning activities. In addition, activities that support knowledge development are problem-solving processes carried out
in the process of learning. This statement is following the opinion that state procedural knowledge will increase if
learners are accustomed to the problem-solving process (Ratu & Erfan, 2018). Problem-solving activities enable students
to improve their understanding and solutions offered more interactively (Chang et al., 2017). Problem-solving ability is
the ability to use skills already possessed to answer unanswered questions or difficult situations (Septina et al., 2018).
Problem-solving is the ability of learners to solve challenging questions that cannot be solved by routine procedures that
learners already know (Nomleni & Manu, 2018). Therefore, students’ activity in the learning process can increase
procedural knowledge.

Procedural knowledge means knowledge related to how to do something that includes knowledge of ability and
algorithms, methods, techniques, and criteria that are used as a reference in determining the time to do something in a
particular discipline (Armanza & Asyhar, 2020; Astuti et al.,, 2019; loannou & Ioannou, 2020). Procedural knowledge is a
scientific step generally studied through laboratory activities or practices (Fadilah et al,, 2020). The improvement of
procedural knowledge aims to assist students in developing a more systematic and structured mindset. A better and
more systematic mindset will affect how students solve a problem (Burais et al.,, 2016; Khuzaeva, 2014). Good procedural
knowledge will certainly greatly impact student learning outcomes. Because the learning atmosphere produced will be
more interesting and active, which will impact learning outcomes. Learning interest is needed in the learning process.
Interest encourages children to actively participate in the learning process to change or increase knowledge and
experience (Nasution et al., 2020). Learning interest is an important factor in success in all fields, such as studies, work,
hobbies, and activities (Chen et al., 2020). Interest is not just a liking for something or an activity (Utomo et al., 2018).
The interest in learning in students functions as a force that encourages students to learn. The higher the student's
interest in the activity will improve the learning process, achieving the desired goals (Pambudi, 2018). Thus, more fun
learning will grow students' interest in learning, improving students' learning outcomes.

Bloom'’s Taxonomy revision-oriented learning activities use a basic framework in thinking that makes it easier for the
learner to understand, organize, and implement the goals of learning (Gunawan & Palupi, 2012). Students' procedural
knowledge can be increased by applying Bloom’s Taxonomy revision in learning activities. This is because Bloom’s
Taxonomy revision-oriented learning activities have the following advantages. 1) can improve students' activeness in
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learning, 2) can create students’ learning experiences, 3) enable students to go through, experience, or perform as well
as be able to relate their experiences and knowledge with new experiences and views on learning materials 4) produce
deliberate changes in knowledge and attitude values, 5) increase students' interest and motivation in learning, and 6)
provide opportunities for students to develop procedural knowledge, 7) can increase students' independence in learning
through discovery activities that are following existing procedures, 8) can allow for social interaction that makes learning
more enjoyable. Teachers should create Bloom's Taxonomy revision-oriented learning activities with these advantages.
Therefore, the student's behavior in the learning process changes in a better direction and allows learners to take a part
in the process of learning actively (Emda, 2018; Lubis, 2011; Suharni & Purwanti, 2018). Then, teachers can apply this
learning activity to lower and higher classes to help students develop their knowledge.

Students' procedural knowledge can be increased by applying Bloom’s Taxonomy revision in learning activities. This is
because Bloom’s Taxonomy revision-oriented learning activities have the following advantages. 1) can improve students’
activeness in learning, 2) can create students’ learning experiences, 3) enable students to go through, experience, or
perform as well as be able to relate their experiences and knowledge with new experiences and views on learning
materials 4) produce deliberate changes in knowledge and attitude values, 5) increase students' interest and motivation
in learning, and 6) provide opportunities for students to develop procedural knowledge 7) can increase students'
independence in learning through discovery activities that are following existing procedures, 8) can allow for social
interaction that makes learning more enjoyable. With these advantages, teachers should be able to create Bloom’s
Taxonomy revision oriented in activities of learning which changed the behavior of students in the learning process
changes in a better direction and allows learners to take a part actively in the process of learning (Emda, 2018; Lubis,
2011; Suharni & Purwanti, 2018). Therefore, teachers can apply this learning activity to lower and higher classes to help
students develop their knowledge.
Conclusion

Bloom's Revised Taxonomy-oriented learning activities were developed effectively to enhance procedural knowledge
capabilities and learning results of grade IV elementary students. This is because Bloom’s Taxonomy revision-oriented
learning activities have the following advantages: can improve students' activeness in learning; can create students’
learning experiences; enable students to go through, experience, or perform as well as be able to relate their experiences
and knowledge with new experiences and views on learning materials; produce deliberate changes in knowledge and
attitude values; increase students' interest and motivation in learning; provide opportunities for students to develop
procedural knowledge; can increase students' independence in learning through discovery activities that are following
existing procedures; can allow for social interaction that makes learning more enjoyable.

Recommendations

Implementing Bloom's Taxonomy revision-oriented learning activities can encourage learners to participate actively and
become centers in learning. The researcher recommends that practitioners create and implement learning activities
based on Bloom’s Revised Taxonomy in lower and higher classes to help students develop their procedural capabilities
and learning outcomes. In addition, this research is expected to utilize as input for other future researchers to carry out
similar research or even elaborate on other research methods.

Limitations

The limitations of this study lie in the limitations of the population and sample, the other limitation is in the dependent
variable studied. Therefore, further research is expected to be able to conduct deeper research that can involve a larger
population, and measure other variables.
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