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Development Of Collaborative Inquiry-Based
Learning Model To Improve Elementary School
Students‘ Metacognitive Ability
Intan Dwi Hastuti, Surahmat, Sutarto, Dafik
Abstract: This study aims to reports the results of collaborative based inquiry learning models development in elementary school students. The learning
design is planned and adjusted to elementary school learning needs. The description of this study includes the result of evaluation from the experts,
teacher and student assessments, as well as the assessment result of applying the developed learning model. The results of this development research
show that; first, the collaborative based inquiry learning effectiveness testing is feasible from the experts‘ perspective; second, the collaborative based
inquiry learning model effectiveness testing is feasible from the users‘ perspective; third, the collaborative based inquiry learning model effectiveness
testing can improve the metacognitive abilities of students at SDN 1 Sandik, SDN 13 Ampenan, and SDN 43 Ampenan, and SDN 2 Sandik in West Nusa
Tenggara Province. Overall, it can be concluded that the collaborative based inquiry learning model is a constructivist learning model, which in each
stage will train metacognitive abilities so that the children's metacognitive abilities will increase. With the increasing of metacognitive abilities, problem
solving abilities can also increase.
Index Terms: collaborative based inquiry, metacognition, elementary school, model development.

——————————  ——————————

1. INTRODUCTION
The metacognition ability becomes the focus of education in
Indonesia and even in the world (Glaser, 1990; Veenman &
Elshout, 1994; Thomas, 2012). The metacognition skills are
one of the 21st century skills that students need to practice
and become key to success in 21st century science education
(Thomas, 2012). Minister of Education and Culture
Regulations No. 20 of 2016 emphasizes that the
metacognitive aspect is one of the important components in
elementary school standard of graduate competence in
Indonesia. Metacognitive strategies help children understand
and evaluate whether or not the goals have been achieved
and to activate cognitive strategies used in the learning and
thinking process (Yurdakul & Demirel; 2011). Metacognitive
abilities can encourage higher-order thinking skills (Kuzle,
2013; Biryukov, 2014; Wismath, Orr, & Good, 2014). The
metacognition involvement can help students in solving
problems since metacognition can manage students' mental
processes more effectively (Kim, Park, Moore, & Varma,
2013). Students' metacognitive abilities can be trained through
student-centered learning activities. One of the studentcentered learning models is inquiry. The inquiry learning model
refers to the constructivist paradigm where students actively
construct their knowledge. Inquiry learning activities are
designed to resemble the activities of a scientist where
students are involved to question, analyze ideas, design
strategies, and discuss the results as well as the results‘
significance (Ellwood & Abrams, 2018). Inquiry learning can
also improve metacognitive abilities (Kuhlthau, 2010;
Seraphin., et al, 2012). The interaction in collaborative inquiry
learning also encourages children's metacognitive activities.
Hastuti et al (2016) explain that the influence of group
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discussions results in a shift of metacognitive activity, a
condition in which students construct or rebuild their thinking in
solving problems. Research conducted by Chiu and Kuo
(2010) revealed that collaboration or group discussion has
many benefits, one of them is to emerge the reciprocal
scaffold.
The field research shows that the metacognitive abilities of
elementary school students, especially in mathematics
subjects are still low. Based on the instruments distributed in 8
schools in Lombok district and Mataram, West Nusa Tenggara,
70% of students are still at the lowest level. Strengthen more
by the results from field observations, it showed that the
learning process at SDN 1 Sandik, SDN 13 Ampenan and
SDN 43 Ampenan is still teacher-centered, focused on
textbooks, and emphasize the cognitive aspects. Besides,
students are only involved in routine tasks or questions which
are not kind of problem solving questions. So, these routine
tasks have not been able to train students to think at a higher
level. Teacher-centered learning habits are believed to
produce passive students, meaning that there is no
involvement of students' metacognitive activities (Rahmat &
Chanunan, 2018). The use of learning methods that focus on
teachers and textbooks does not give any significance
because they do not involve students‘ psychological and
attitudes (Guvercin & Verbovskiy, 2014). One of the best
strategies to overcome problems that occur in elementary
school students is to conduct research on learning models
development. Student-centered learning models need to be
developed because they are suitable for their needs. The
collaborative based inquiry learning model is a learning model
that combines inquiry learning models and cooperative
learning models. Researchers believe that the collaborative
inquiry-based learning model can improve the quality of
learning, especially in improving students' metacognitive
abilities in Mataram, West Nusa Tenggara.
Research Questions
Based on the results of field observations, the number of
problems that are very important in elementary school
mathematics learning in Mataram, West Nusa Tenggara was
found. The right solution is needed to fix the problems. Thus,
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the following are the research questions to arise:
1. What is the valid Collaborative Based Inquiry Model to
improve students' metacognitive abilities?
2. What is the practical Collaborative Based Inquiry Model
to improve students' metacognitive abilities?
3. What is the effective Collaborative Based Inquiry Model
to improve students' metacognitive abilities?
.
2 METHOD
.This research is a research and development design that the
learning model becomes its final product. The final product of
the learning model has validity, practicality, and effectiveness
criteria to improve metacognitive abilities. Research data were
collected through observation, interviews, questionnaires, and
test results. This study juxtaposes Nieven's (1999) theory of
quality product criteria (valid, practical, and effective) and Borg
and Gall's (1983) theory of research development modified by
researchers.
2.1 Model Design Stages
There are three stages in this research development, those
are (1) pre-development of the model; (2) model development
and validation; 3) model implementation and testing. The predevelopment stage includes field observations, literature
reviews, and determination of the subject matter. At the model
development and validation stage, the researcher prepares a
learning kit (syllabus, lesson plan, student worksheet, test
instrument) and then conducts a validation or feasibility test
from the expert's point of view. Furthermore, at the model
implementation and testing stage, the limited trials and largescale trials were conducted. At the implementation stage, the
practicality of the measured model using a collaborative based
inquiry model contained in the learning implementation plan
and student responses are evaluated. The implementation is
carried out using the experimental and control class design. In
the testing stage, an evaluation of the collaborative based
inquiry model effectiveness is evaluated in improving the
students' metacognitive abilities using the developed test
instruments.
2.2 Research Subject
Subjects at the implementation and testing stage of
collaborative based inquiry models are elementary school
students obtained from the purposive sampling technique with
a mathematic subject for grades 4 and 5 as the criteria. The
reason why they become the focus or problem in this study is
that they have low metacognitive abilities in mathematics.
Research for the limited trials was conducted at SDN 1 Sandik
class A and B with the number of students for class A is 30
students and class B is 29 students. While the broad-scale
test was conducted at SDN 13 Ampenan, SDN 43 Ampenan
and SDN 2 Sandik with the total number of respondents in the
three schools is 176 studentsModel implementation and
testing was conducted in the odd semester academic year of
2019/2020 and was carried out during 8 meetings, with the
following details; the first meeting was used for pretest, the
second meeting up to the seventh meeting was the
implementation of collaborative based inquiry model, and the
eighth meeting was for post-test. There are four observers
involved in this research.
2.3 Data, Source of Data, and Data Collection Tools
The research data consisted of pre-development model data,
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development data, model validation, implementation data and
model testing. The interview guides, questionnaires, tests, and
observation data were used as data collection tools. Teachers,
students, and validators become the main source of the data.
2.4 Research Instrument
The research instrument consisted of 1) model validation
sheet which was validated by four experts including content
validity and construct validity, 2) device and instrument
validation sheets (including syllabus validation sheets, lesson
plans, student worksheets, metacognitive ability tests), 3)
observation sheet of the learning implementation which aimed
to determine the collaborative based inquiry model learning
stages implementation. This observation was carried out by
two observers, 4) learning activity observation sheet aims to
determine student learning activities during the learning
process using collaborative based inquiry. This observation
was conducted by two observers, 5) students‘ responses
questionnaire, and 6) metacognitive ability tests
2.5 Data Analysis Technique
There are five types of data analysis techniques in this study.
Five of which are 1) analysis of model validity and supporting
devices, 2) analysis of learning feasibility, 3) analysis of
student learning activities, 4) Analysis of student responses,
and 5) analysis of students' metacognitive abilities. The data of
model validation and supporting instruments were analyzed
using descriptive qualitative design by calculating the average
score from validators. The Likert scale was used to measure
validity. Scores obtained from expert judgment are then
converted into qualitative data and being categorized.
Furthermore, the level of validity (Va) is determined by
calculating the average score of indicators and aspects for
each expert by adapting the score interval. Models and
instructional media are said to have a good degree of validity if
the minimum level of validity achieved is valid. Analysis of the
collaborative inquiry-based learning steps implementation
contained in the Lesson Plan was conducted in a descriptive
qualitative method with an average score obtained from two
observers. The Likert scale was used in the instrument (very
good, good, fair, poor, and very poor) The analysis of student
learning activities was carried out descriptive qualitatively with
an average score obtained from two observers. The Likert
scale was used in the instrument (very good, good, fair, poor,
and very poor). The analysis of student responses is provided
in the table, then the percentage of students who select "Yes"
is searched for each item. Furthermore, the percentage of
student responses converted to the criteria; very weak, weak,
sufficient, strong, and very strong. The collaborative based
inquiry model is declared to be practical if the learning
implementation and students learning activities are at least
―good‖ and student responses are at least ―strong‖. The data
analysis of students' metacognitive abilities was analyzed by
referring to the metacognitive rubric which also refers to three
indicators of metacognitive skills which are; 1) planning, 2)
evaluation, and 3) monitoring. The metacognitive ability rubric
used in this study is a multilevel scale, which in the form of
statements followed by columns indicating the scoring levels
with a scoring scale according to the predetermined criteria.
The data obtained in this study is quantitative data that is
about metacognitive ability test scores that are analyzed
descriptively
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4 FINDINGS
4.1 Research Question 1
Variables related to validity include the validity of the
collaborative based inquiry model itself and the supporting
tools and instrument. Validity includes content validity and
construct validity. Moreover, variables related to the validity of
supporting tools and instruments include; 1) syllabus and
lesson plan validity, 2) textbooks validity, 3) students‘
worksheets validity, and 4) students' metacognitive ability test
validity. The validated instrument aimed to assess the
feasibility to be used as a research data collection tool. The
instrument is said to have a good degree of validity if the
minimum level of validity achieved is valid.. Based on the
validation result, it shows an average score of 4.25 (Va> 4.20).
This means that the collaborative based inquiry model
developed has strongly valid criteria. Furthermore, based on
the results of the validation of the lesson plan and
metacognitive thinking ability tests, it shows an average score
of 4.26 (Va> 4.20). This means that the learning tools and
metacognitive thinking skills test as a supporter of the
collaborative based inquiry model developed are highly valid.
4.2 Research Question 2
Variables related to the collaborative based inquiry model
practicality include; 1) the learning implementation, 2) student
learning activities, and 3) student responses. To measure the
learning implementation conducted by teachers and student
learning activities, the students‘ responses questionnaire was
used. To measure student responses the student response
questionnaire was used. Before being implemented, the
observation sheet and questionnaire were first validated by
two validators and the results showed that the observation
sheet instrument and the students‘ responses questionnaire
were highly valid. Based on the average score of learning
implementation limited trial in SDN 1 Sandik in the experiment
class from the second meeting to the seventh meeting
respectively gained 4.63, 4.8, 4.71, 4.61, 4.72, 4.72, and 4 9
(performed very good if X> 4.20). This shows that the six
meetings are categorized very good with an average score of
4.72. The scores of learning implementation large scale trial at
SDN 13 Ampenan in the experiment class from the second
meeting to the seventh meeting, respectively were 4.37, 4.5,
4.40, 4.58, 4.60, and 4.75 (performed very good if X> 4.20).
Thus, it can be concluded that the six meetings are
categorized very good with an average score of 4.53.
The scores of learning implementation large scale trial at SDN
43 Ampenan in the experiment class starting from the second
meeting to the seventh meeting, respectively were 3.67, 3.87,
3.87, 3.67, 3.76, and 3.96 (performed good if 3.40 <X≤4.21).
Thus, it can be concluded that the six meetings are
categorized good with an average score of 3.80. The scores of
learning implementation large scale trial at SDN 2 Sandik in
the experiment class from the second meeting to the seventh
meeting, respectively were 4.25, 4.29, 4.54, 4.40, 4.34, and
4.62 (performed very good if X> 4.20). Thus, it can be
concluded that the six meetings are categorized very good
with an average score of 4.40. Overall, the average score of
learning outcomes in a broad trial involving three schools
(SDN 43 Ampenan, SDN 13 Ampenan, and SDN 2 Sandik)
was 4.24 with a very good implemented criteria (performed
very good if X> 4.20). The results of learning activities during
the learning process using a collaborative model based on
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inquiry were observed by two observers during the learning
process for each meeting. Table 4 shows the average scores
of learning activities limited trial in the SDN 1 Sandik in the
experiment class from the second meeting to the seventh
meeting respectively were 4.92, 4.96, 4.96, 4.92, 4.82 , and
4.94 (performed very good if X> 4.20). This shows that the first
meeting until the seventh meeting was categorized very good
with an average score of 4.92. The scores of learning
implementation large scale trial at SDN 13 Ampenan in the
experiment class from the second to the seventh meeting,
respectively were 4.51, 4.51, 4.63, 4.52, 4.62, and 4.63
(performed very good if X> 4.20). Thus, it can be concluded
that the learning activities of students starting from the second
meeting to the seventh meeting are categorized very good
with an average score of 4.57. The scores of students‘
learning activity large scale trial at SDN 43 Ampenan in the
experiment class from the second meeting to the seventh
meeting, respectively were 3.67, 4.51, 4.51, 4.61, 4.62, and
4.65 (performed very good if X> 4.20). Thus, it can be
concluded that the learning activities of students starting from
the second meeting to the seventh meeting are categorized
very good with an average score of 4.42The scores of
students‘ learning activity large scale trial at SDN 2 Sandik
from the second to the seventh meeting, respectively were
4.61, 4.61, 4.75, 4.61, 4.75, and 4.75 (performed very good if
X> 4.20). Thus, it can be concluded that the learning activities
of students starting from the first meeting to the fourth meeting
are categorized very good with an average score of 4.68.
Overall, the average score of student learning activities in
large scale trial involving three schools (SDN 43 Ampenan,
SDN 13 Ampenan, and SDN 2 Sandik) was 4.56 with a very
good implemented criteria (performed very good if X> 4.20 ).
Furthermore, the data about students‘ responses to the
implemented learning, are concluded as follows. Based on the
results of the analysis, the average responses of students in
limited trials at SDN 1 Sandik (Class A) was 92.3% with a very
strong category (very strong, if P = 81% -100%)The results of
students‘ responses questionnaire at SDN 13 Ampenan
showed that the average student response was 93.6% with a
very strong category (very strong, if P = 81% -100%)The
TABLE 3
THE TABLE DISPLAYS POST-TEST RESULTS AND MEAN VALUES
BETWEEN THE CONTROL CLASS AND THE EXPERIMENTAL CLASS.

results of students‘ responses questionnaire at SDN 43
Ampenan showed that the average student response was
91,4% with a very strong category (very strong, if P = 81% 100%)
The results of students‘ responses questionnaire at SDN 2
Sandik showed that the average student response was
92,76% with a very strong category (very strong, if P = 81% 100%)
Overall, the results of the students‘ response questionnaire
showed that the average response in the broad trial involving
3 schools (SDN 13 Ampenan, SDN 43 Ampenan, and SDN 2
Sandik) was 92.59% with a very strong category.
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4.3 Research Question 3
To measure the effectiveness of a collaborative based inquiry
model, the metacognitive thinking ability test which refers to
three indicators is used, they are 1) planning, 2) evaluating,
and 3) monitoring. The metacognitive thinking ability test is
given to students as a pre-test and post-test. Data from test
results were analyzed using descriptive and inferential
statistics. Descriptive statistics are used to show the means
and standard deviations, while the independent-sample t-test
inferential statistics are used to test the effectiveness of guided
inquiry between the experimental class and the control class
(Hilton et al, 2004). The significance level used to compare the
average scores of the experimental and control classes is 5%.
The prerequisite before doing the t-test is to test the normality
and homogeneity of the sample. A homogeneity test is carried
out to see the same variance (homogeneous) from the
sample. The statistical data analysis is measured using SPSS
software for both limited trials and large scale trials.
The result of pre-test and average score between control class
and experimental class in SDN 1 Sandik limited trial test can
be shown in Table 1.
The average score of the experimental class was 4.73 (SD =
1,856), while the control class was marked by an average
score of 4.31 (SD = 1,713). The difference in pre-test scores
between the two groups was [t (59) = 0.627, p> 0.05],
TABLE 5
THE TABLE DISPLAYS PRE-TEST RESULTS AND MEAN VALUES
BETWEEN THE CONTROL CLASS AND THE EXPERIMENTAL CLASS.

meaning that it was not significant at alpha .05 levels. This
shows that the two groups were equal before the treatment
was conducted
Table 3 shows the post-test results of the experimental class,
the average score was 8.77 (SD = 1,906), while the average
score of the control class was 7.07 (SD = 1,193). Furthermore,
TABLE 6
THE DATA BELOW PRESENTS THE COMPARISON OF PRE-TEST SCORE
OF EXPERIMENT CLASS AND CONTROL CLASS SCORE USING
INDEPENDENT SAMPLE T-TEST
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differences in students' metacognitive abilities in solving
fraction problems after the application of collaborative-based
inquiry learning models. Based on these results, it can be
concluded that there is a significant influence on the
application of collaborative-based inquiry learning models in
improving students' metacognitive abilities in solving problems.
To measure the effectiveness of the collaborative-based
TABLE 1
THE TABLE DISPLAYS PRE-TEST RESULTS AND THE MEAN BETWEEN
THE CONTROL CLASS AND THE EXPERIMENTAL CLASS

inquiry model in large-scale trials, an independent sample ttest is used. Large-scale trials were conducted at SDN 13
Ampenan, SDN 43 Ampenan, and SDN 2 Sandik. Data
normality tests on large-scale trials were examined before
further analysis was done. The total number of respondents in
the three schools was 176 students. The result of the analysis
TABLE 2
THE DATA BELOW PRESENTS THE COMPARISON OF PRE-TEST
SCORE OF EXPERIMENT CLASS AND CONTROL CLASS SCORE
USING INDEPENDENT SAMPLE T-TEST

shows that the pre-test score of both the experimental class
and the control class are equivalent or not significantly
different. It can be seen in Table 5 and Table 6.
The average score of experimental class was 4.74 (SD =
1,749), while the control class gained 4.40 (SD = 1,814). The
difference in pre-test scores between the two groups was [t
(176) = 0.473, p> 0.05], meaning that it was not significant at
TABLE 8
THE DATA BELOW PRESENTS THE COMPARISON OF THE POSTTEST SCORE OF EXPERIMENT CLASS AND CONTROL CLASS SCORE
USING INDEPENDENT SAMPLE T-TEST

Table 5 shows that the significance (2-tailed) of the
independent t-test was 0.00 (p = <0.05). Therefore it was
significant. This result shows that the two classes have

alpha .05 levels. This shows that the two groups were equal
before the treatment was conducted.
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TABLE 7
THE TABLE DISPLAYS POST-TEST RESULTS AND MEAN VALUES

TABLE 4
THE DATA BELOW PRESENTS THE COMPARISON OF THE POSTTEST SCORE OF EXPERIMENT CLASS AND CONTROL CLASS SCORE

BETWEEN THE CONTROL CLASS AND THE EXPERIMENTAL CLASS

USING INDEPENDENT SAMPLE T-TEST

Table 7 shows the results of the experimental class post-test,
the average score was 8.71 (SD = 1,746), while the control
class average score was 7.05 (SD = 1,470). Furthermore,
Table 5 shows that the significance (2-tailed) of independent ttest was 0.00 (p = <0.05). Therefore, it was significant. This
shows that the two classes have differences in the students'
metacognitive abilities in solving problems after applying the
collaborative-based inquiry-learning model. Based on these
results, it can be concluded that there is a significant influence
on the application of collaborative-based inquiry learning
models in improving students' metacognitive abilities in solving
problems..

5 DISCUSSION
This study aims to report the results of the design of the
development of Collaborative Based Inquiry learning models in
elementary school students. The result of the product in this
study is a mathematics-learning medium for elementary school
students. Before the learning media are implemented in the
classroom, the researcher first conducts a feasibility test on
the experts (validator). Validation test results from experts
have been declared valid, so the learning media developed
are suitable to be implemented. The implementation of the
developed learning media aims to see students' metacognitive
abilities. The application of collaborative-based inquiry learning
models turned out to have a positive effect, where students'
metacognitive abilities increased. Collaborative learning is an
effective method that has many benefits to encourage the
emergence of the reciprocal scaffold where students can build
mutual knowledge, and share understanding (Slavin, 1990;
Johnson & Johnson, 2009; Chio & Kuo, 2010). On the other
hand, pure inquiry creates difficulties for students especially
for elementary school students (Klahr and Nigam 2004).
Therefore, to overcome these difficulties, collaborative learning
is involved (De Jong 2006; Gijlers et al. 2009; Reiser 2004).
The process of students debating related to decision making
and explaining ideas turned out to be very helpful for students
in conducting collaborative investigations (Gijlers et al. 2009).
Combining collaborative learning and inquiry learning turns out
to support the process of student discovery and improve their
learning performance (Okada and Simon 1997). Thus, a
combination of collaborative and inquiry learning is suggested
as a possible way to design student science learning (Bell et
al. 2010; Gijlers et al. 2009). Inquiry learning can also help

students develop their metacognition skills, critical thinking,
and logical reasoning (Kuhlthau, 2010; Seraphin., Et al., 2012;
Fuad et al., 2017; Prayogi et al., 2018; Suardana et al., 2018).
Moreover, the type of inquiry learning that is suitable for
elementary school students is a guided inquiry learning since
they do not have enough experience in inquiry learning yet
(Suastra, 2017; Margunayasa., Et al; 2018). Guided inquiry, in
this case, can be emerged from group discussions, where
students can exchange their ideas by asking questions, giving
explanations, and negotiating so that this activity will greatly
assist them in completing the investigation task. The learning
process that emphasizes the metacognitive thinking ability
now is not only involved in middle and high school students.
Tarrant & Holt (2017) in their book explain the information
clearly on how to develop a metacognitive approach to
elementary school students. Children will have metacognitive
abilities if they are accustomed to engage in metacognitive
activities starting from the lower classes. The inquiry learning
model has been proven can improve students‘ metacognitive
abilities, critical thinking, logical reasoning, and creative
problem solving (Kuhlthau, 2010; Seraphin., Et al., 2012;
Thaiposri & Wannapiroon, 2015; Fuad et al., 2017; Suardana
et al., 2017; al., 2018; Prayogi et al., 2018). It is a learning
model designed to expose students to scientific experience
through questioning, building hypotheses in response to
questions, and testing the hypotheses based on data to form a
deep understanding of scientific methodology, critical thinking
development, self-regulation, and understanding of certain
topics (Eggen & Kauchak, 2012). Inquiry learning activities are
designed to resemble the activities of a scientist, where
students are involved to question, analyze ideas, design
strategies, and discuss the results and the significance of the
results (Ellwood & Abrams, 2018). The increasing of
metacognitive abilities will teach the students to control and
monitor their progress, correlate the relationship between new
information and the initial knowledge, and plan to choose the
suitable strategies. Those will lead students to solve the
problems successfully. Metacognition skills are also one of the
21st century skills that students need to practice to have
higher-order thinking skills. The implications of this study are:
(1) meet the elementary school students' learning needs
especially for mathematics subjects in Mataram, West Nusa
Tenggara which is shown by students' enthusiasm in learning
mathematics. The learning material is easy to understand
because it also involves teaching aids, (2) ease the teachers
in providing material. Through group discussion assisted with
teaching aids, students can directly practice and involve in
discovering activities, (3) become a source of supporting
references in learning mathematics that refers to the 2013
curriculum (K-13)..

6

CONCLUSION

Based on the results of the validation of the lesson plan and
metacognitive thinking ability tests as a supporter of the
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collaborative based inquiry model developed are highly valid.
Variables related to the collaborative based inquiry model
practicality include; 1) the learning implementation, 2) student
learning activities, and 3) student responses. Overall, the
average score of learning implementation and
student
learning activities in large scale trial involving three schools
were very good implemented criteria. Overall, the results of
the students‘ response questionnaire showed that the average
response in large scale trial involving was a very strong
category. Based on these results, it can be concluded that
there is a significant influence on the application of
collaborative-based inquiry learning models in improving
students' metacognitive abilities in solving problems. Based on
independent-sample t-test result can be concluded that there
is a significant influence on the application of collaborativebased inquiry learning models in improving students'
metacognitive abilities in solving problems.
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