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There are many studies on biology learning for primary school
prospective teachers have been conducted in order to improve
learning quality. This research aimed to produce a learning
design in form of integrated instructional kit of CIRC and guided
inquiry (CirGl). The research method used was research and
development adapted from 4D development model of
Thiagarajan consisted of define, design, develop, and disseminate
stages. The research was limited up to the develop stage. The
research result indicated that the product of CirGi instructional
kit development in form of the syllabus, lesson plan, student
worksheets, and evaluation instruments in form of scientific
literacy and mastery of biology concept for primary school in
Primary School Teacher Education in Pakuan University. The
research result is expected to give a contribution to learning and
to be further developed to achieve Biology learning objectives
that could empower scientific literacy and the mastery of biology
concept.
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INTRODUCTION

Lately, a research focus on primary school teacher competence receives a special attention.
Several research results indicate that primary school teachers in Indonesia are still not as expected.
The mastery of teachers with an educational background of D2 PGSD (two years diploma of primary
school teacher education) (UPJJ Bandung, Bogor, Jakarta, Bali) on the ability in sciences and its
application in the learning is still low (Budiastra, 2011). The understanding of primary school teachers
in Bandung Regency on the nature of science in the learning process is very low (Susilawati, 2009).
Primary school teachers in East Kalimantan have less competence in understanding science subjects
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compared to other subjects (Suparlan, 2008). The misconception level of primary school teachers of
natural science subjects is more than 30% (Puja, 2011) and their creativity needs to be improved
(Mujakir, 2015).

The indication of the low competence is also found in primary school prospective teachers. An
observation result indicates that conceptual understanding and scientific literacy of college students
is in the low category. According to Cavas, et al., (2013), primary school prospective teachers need
to have scientific literacy when teaching natural science subject in the future. Teachers who have a
high scientific literacy produce literate students. Literacy relates to one’s reading comprehension
ability (Ristanto, 2017). According to Rustono (2010), one of the success factors for student in
learning is reading comprehension ability.

In college learning process, lecturers are expected to have skill in developing a learning design
that could facilitate students of prospective teacher to achieve learning objectives. Learning should
involve students directly in inquiry process or by studying various reading sources (Ristanto et al.,
2017; 2018).

It is believed that inquiry activities could train students to describe objects and events, ask
questions, build explanation, test the explanation of sophisticated scientific knowledge, and
communicate their ideas to others. Students are capable of identifying assumptions, utilizing critical
thinking and logic, and considering alternative explanations (Ristanto, 2010). It is expected that
through inquiry activities, students could be more active in developing the mastery of biology concept
by combining their knowledge with their reasoning and thinking skills.

Lee et al., (2009) states that guided inquiry learning could improve the ability of giving
argument and help students to be skillful in problem solving. Questions in guided inquiry closely
relates to thinking skill since it could train students in utilizing various viewpoints in express opinion.
A deeper thinking process produces argument based on evidences in a complex problem solving.
According to Butler (2011), guided inquiry learning has proven to actively involve student of non-
science department in their learning and in understanding the contents deeper. Students need to be
trained to investigate early and once they get use to inquiry activities, their understanding of biology
concept and scientific literacy as well as research skill will improve (Carlson, 2008; Gormally et al.,
2009, Adolphus; et al., 2012). In addition, guided inquiry learning could improve students’ scientific
literacy ability (EI Islami, 2013; Ngertini, et al., 2013).

Guided inquiry learning model aims to give a way to the students to build intellectual
proficiency or thinking proficiency related to reflective thinking process through educator’s guide
(Ristanto, 2011). According to Kubicek (2005), inquiry based learning could improve students’
understanding by involving them in the process of learning activities actively thus the achieved
concept is better. The implementation of guided inquiry learning model in college allows students to
actively involved in using physical process to find several concepts and material principles learned
by themselves with a guide from the lecturer thus it could develop students’ concept and moral
(Ristanto, et al., 2017).

Based on the characteristics, inquiry learning model is a suitable learning model to be
implemented in the course of Basic Concept of Primary School Biology. In biology learning process,
an activity is needed that could change students so they could find a concept through direct creativities
either through a reading source study activity or inquiry. Biology learning should not base only on
the lecturer but also the active involvement of students to train reading comprehension ability
(Djamahar, et al., 2018); therefore, the product produced is not only the mastery of biology concept
but also the ability to apply it to their future students (Ristanto, et al., 2018). One of learning models
that train students to improve their ability and reading comprehension is cooperative learning type of
Cooperative Integrated Reading and Composition (CIRC) (Ristanto, 2009; Hardiyanto, et al., 2016;
Masnaini, et al., 2018).

An important step in CIRC learning model is that students in a heterogeneous group are
demanded to find the essence of an article or content and then present it (Djamahar, et al., 2018;
Ristanto, et al., 2018).CIRC learning has proven to be more effective than conventional learning in
improving student learning outcome (Gupta, 2014a; Durukan, 2010). The main focus of CIRC is
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emphasizing on reading comprehension and writing process (Ristanto, 2009; Durukan, 2010;
Halimah, 2014; Zainuddin, 2015).

Both learning models have their own strengths and weaknesses. CIRC learning emphasizes on
reading process in a heterogeneous group and ends with group presentation. The learning process is
in line with Basic Concept of Primary School Biology course that requires students to read more and
analyze a reading or article to develop knowledge through terms or vocabularies discovery and new
concepts in biology learning. The weakness of CIRC learning model is that only active students who
will have more understanding on the content learned. Guided inquiry model, on the other hand,
emphasizes on a scientific inquiry process by students according to scientific method steps and
requires all students to be active in the inquiry activities. Guided inquiry learning steps is equipped
with group discussion and presentation of students work result; therefore, the integration of both
models is expected to be able to train students in improving their scientific literacy ability and mastery
of biology concept.

The development of learning model by integrating both CIRC learning model and guided
inquiry is supported by Bilgin’s (2009) research result stated that students with guided inquiry group
with cooperative learning had better understanding on the mastery of concept learned and indicated
more positive attitude. According to Muraya & Kimamo (2011), cooperative learning is more
effective and significant in improving students’ biology learning achievement and it is suggested to
the lecturers to apply cooperative learning in biology learning.

The research aimed to produce valid and with high appropriateness instructional kit in the
learning of basic concept of biology for primary school in Pakuan University. Instructional kit
produced was in form of syllabus, learning plan, learning worksheets with pattern of CIRC and guided
inquiry (CirGI) integration. The development result is expected to give benefit for the development
of biology learning design in various levels.

METHOD

The research used research and development method adapted from Thiagarajan, et al., (1974),
which was 4D (Define, Design, Develop, Disseminate). Each stage is explained below.
A. Define Stage

The stage aims to determine and define learning requirements. The stage consists of the
following main steps: (a) front-end analysis, (b) student analysis, (c) assignment analysis, and (e)
objectives formulation.

B. Design Stage

The design stage aims to design learning activities and instructional kit needed thus it produces
prototype I. CirGI instructional kit is developed according to learning objectives and situation based
on integrated learning model of CIRC and guided inquiry and in line with applicable curriculum at
Pakuan Univesity. The initial design of the instructional kit consisted of syllabus, lesson plans,
student worksheets, and learning evaluation instruments in form of scientific literacy test and the
mastery of biology concept test.

Scientific literacy test was developed by referring to PISA indicators. The questions were
multiple choices containing only one correct answer. Biology concept understanding test in form of
grids, questions, assessment rubric, and answer key was developed based on Bloom taxonomy.
Assessment rubric developed aimed to facilitate the examination of answers for each test item
answered by the students.

C. Develop Stage

Thiagarajan et al., (1974) divided the develop stage into two activities: expert appraisal and
developmental testing. The result in this stage was an instructional kit in form of prototype II.

1. Expert appraisal

Experts, in this case, referred to educational experts with qualification of Doctor in Biology
Education and senior lecturers of Basic Concept of Biology for Primary School course. The validated
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media consisted of syllabus, lesson plan, student worksheets, and learning evaluation instruments in
form of scientific literacy and metacognitive instruments.
2. Development Testing

Development testing was done on the validated media to students who had taken the course of
Basic Concept of Biology for Primary School. The testing result was used as a base to determine the
empirical validity and reliability of the evaluation instruments. The testing in this stage consisted
validation test (content validation, construct validation, and empirical validation) and reliability test
for each scientific literacy and metacognitive instruments.
Result and Discussion
The research result is discussed for each of the following stage:
1. Define Stage

The define stage in the development of CirGi instructional kit is explained by the following
stages:
a. Front-end Analysis

Front-end analysis was conducted through a survey to lecturers of Basic Concept of Biology
for Primary School course as well as lecturers who had taught the course. There were 5 lecturers
involved in the stage. The survey activity was conducted in October, 2014. The question components
consisted of the renewal aspects and the readiness of the instructional kit consisted of syllabus, lesson
plans, student worksheets, and evaluation instruments by the lecturers, learning model used especially
CIRC learning model and guided inquiry as well as the integration of both models, the measurement
of scientific literacy along with the instruments used, and students’ mastery of biology concept along
with its measurement. The survey result can be seen in Table 1.

Table 1. The analysis of front-end survey result.

Response %

No Questions Yes No
1.  Prepare the instructional kit (syllabus, lesson plan instruments, student

worksheets, and evaluation instruments). 100 0
2. Compile the renewed lecture syllabus at the beginning of each semester 20 80
3. Compile a renewed lesson plan instruments at the beginning of each semester 20 80
4. Apply the model/method in every lecture 100 0
5. Apply CIRC learning model 20 80
6.  Apply guided inquiry learning model 100 0
7. Apply cooperative learning principles 40 60
8. Develop student worksheets for every lecture 20 80
9.  Measure students’ mastery of biology concept 100 0
10.  Compile instruments and assessment rubric of concept mastery 0 100
11. Measure the scientific literacy ability 20 80
12 Compile instruments and assessment rubric of scientific literacy 20 80

Based on Table 1 it can be seen that all lecturers who taught Basic Concept of Biology for
Primary School course had prepared the instructional kit, such as, syllabus, lesson plans, student
worksheets, and evaluation instruments. The lecturers also had applied various learning models or
methods in each lecture, including guided inquiry learning model and measured students’ mastery of
biology concept through quizzes, midterm exam, and final exam. The measurement of the mastery of
biology concept did not followed by the forming of instruments and assessment rubric.

Of the instructional kit compiled, only 20% of the lecturers renewed the syllabus, lesson plan,
and student worksheets instruments at the beginning of each semester. 40% of the lecturers had
applied cooperative learning principles. Only 20% of the lecturers applied CIRC learning model,
compiled and measured students’ scientific literacy evaluation media.
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b. Student Analysis
Student analysis was conducted through workshop and discussion with the lecturers of the
course and it was conducted at the beginning and end of semester, which was September 2014 and

February 2015. The result of student analysis found the following:

1. Biology learning activity was not optimal. It was indicated by lecturer domination in the learning
activity and the used of one way learning process.

2. Based on data from the origin of the school, PGSD students were dominated by non-natural
sciences program of senior high school. It was identified as a factor for the low mastery of
biological concept.

3. Students experienced difficulties in biology learning especially in understanding Latin language
in the course of Basic Concept of Biology for Primary School.

4. The observation result indicates that scientific literacy in the content aspect, process and attitude
were low.

c. Assignment Analysis

Based on the front-end analysis and student analysis, efforts were needed to improve scientific
literacy ability and the mastery of biology concept. The result of assignment analysis in this research
was in form of competence standard and basic competence of Basic Concept of Biology for Primary

School course.

d. Concept Analysis

The result of analysis obtained the main concepts based on competence standard and basic
competence. The competency standard for Basic Concept of Biology for Primary School of FKIP

(Faculty of Teacher Training and Education) Pakuan University referred for the study consisted of 8

subjects described in 26 main contents, subjects, competence standard, basic competence, and main

contents of Basic Concept of Biology for Primary School of FKIP Pakuan University.

e. The Formulation of Learning Objectives

Based on the result of assignment analysis and concept analysis, learning objectives were
produced. In the research, the formulation of learning objectives included the formulation of
accomplishment indicators based on the competence standard and basic competence in the curriculum
of Basic Concept of Biology for Primary School of FKIP Pakuan University.

2. Design Stage

This stage produced learning activities design and instructional kit needed. Instructional kit
products consisted of syllabus, lesson plans, student worksheets, and evaluation instruments in form
of scientific literacy ability test and the mastery of biology concept test. The Syllabus was developed
by referring to the curriculum of Basic Concept of Biology for Primary School. The result of learning
activities design and the instructional kit produced was called prototype (draft I). Learning plan and
media developed and used during the research can be explained as follows.

a. Syllabus

Syllabus developed referred to the curriculum of Basic Concept of Biology for Primary School.

The main components of the syllabus consisted of course description, competence standard, basic

competence, course content, accomplishment indicators, assessment, time allocation, instructional

kit, learning sources, and bill. The syllabus used standardized format of FKIP Pakuan University.

However, the learning model part was adjusted to the research purpose, which was using CirGI.

b. Lesson Plan Instrument

Lesson plan compiled referred to the learning model used. The lesson plan components
consisted of competence standard, basic competence, learning content, accomplishment indicators,
learning model and methods, learning syntax, assessment, instructional kit, learning sources, and
college bills. Lesson plans was developed by referring to the CirGI learning model syntax used in the
experimental research, which was CIRC learning model syntax and guided inquiry as indicated in

Table 4.
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Table 4. Learning model syntax of circ and guided inquiry integration (CirGI).

Learning Activities

CirGI Syntax Lecturer Student
Stage 1. Explain the learning model, 1. Pay attention on and take note of
Form a heterogeneous group logistic, and the the lecture
implementation. 2. Students put themselves in their
Convey the lecture objectives own group (CIRC).
Motivate students and link the
present content to the previous
one.
Guide student to form a
heterogeneous group
consisted of 4-5 student
(CIRC).
Stage 2. Guide students to prepare 1. Prepare articles/reading
Read, discuss, and find the articles/reading material with materials according to the
main concepts of the article. topic according to the content content topic learned (CIRC).
learned (CIRC). 2. Students read, discuss, and
Give opportunity to students to rewrite the important facts of the
read, discuss, and understand main concept and article
the article (CIRC). responses on the student
Guide students in finding worksheet (CIRC).
important facts, the main
concept of the article, and
rewrite them on the student
worksheet (CIRC).
Stage 3. Guide students to formulate 1. Formulate problems and consult
Formulate problems solvable problems (guided the problem formulation to the
inquiry). lecturer (guided inquiry).
Stage 4. Guide students to submit 1. Write the hypothesis (guided
Formulate hypothesis hypothesis of the formulated inquiry).
problems (guided inquiry).
Stage 5. Guide students to collect 1. Collect information suitable to
Conduct  group  inquiry information  according to the problem topics discussed to
activities problem formulation (guided solve problems (guided inquiry).
inquiry). 2. Consult the problem solving
Guide students to obtain information during group work
explanation through inquiry process.
process and problem solving 3. Write the inquiry result on the
from various sources (guided student worksheet.
inquiry).
Stage 6. Help students to plan and 1. Plan and prepare the work to be
Develop and present the work prepare student worksheet to presented and discussed based on
be presented or displayed learning activity report student
(CIRC). worksheet.
Help students to divide tasks 2. Present the work (CIRC).
in the group 3. Give comment, opinion on the

Direct students to give an
opinion on other group
presentations (CIRC).

Give opinion and suggestion
on responses put forward by
the students during group
presentation (CIRC).

work of other groups displayed
or presented (CIRC).
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Learning Activities

CirGI Syntax

Lecturer Student
Stage 7. 1. Help students to reflect or 1. Reflect or evaluate the answer of
Analyze, evaluate the inquiry evaluate the result of enquiry problem formulation or inquiry
process and draw conclusions they used (CIRC). result conducted (CIRC).

2. Help students to draw 2. Write the learning conclusion.
conclusion from the learning 3. Improve the final report of the
process. inquiry or problem solving

3. Ask students to improve the (CIRC and guided inquiry).
inquiry result or problem 4.
solving presented (CIRC and
guided inquiry).

4. Give reward to the best group
(CIRC).

c. Student Worksheet

Student worksheet in this research is an activity sheet consisted of instruction for the steps of
learning process of Basic Concept of Biology for Primary School. The development of student
worksheets in the research aimed to help students to improve their scientific literation and mastery of
biological concept. Student worksheets developed referred to the learning model used, which was by
adapting from CIRC and guided inquiry.
d. Learning Evaluation Instruments

Learning evaluation instruments developed in the research consisted of scientific literacy ability
test and the mastery of biology concept test. Grids, questions, assessment rubric, and answer keys of
scientific literacy competence test developed by the researcher referred to the scientific literacy
competence by PISA. The grid, questions, and assessment rubric of the mastery of biology concept
developed by the researcher were in accordance with Boom’s taxonomy level revised by Anderson
& Krathwohl (2001), namely: remember (C1), understand (C2), apply (C3), analyze (C4), evaluate
(C5), and create (C6).
3. Develop Stage

In the stage, validation test was conducted on instructional kit plan from the result of draft I.
Validation test activity was conducted through two steps: expert appraisal and development testing.
The result of validation test is explained as follows.
a. The Result of Expert Validation

Validation process was conducted by experts in natural sciences learning and biology education
except the counselor. The validation process was conducted by Dr. Nandang Hidayat, M.Pd from
Pakuan University and Dr. Baskoro Adi Prayitno S.Pd., M.Pd from Sebelas Maret University. The
experts involved in the stage called as validator. The validation process used feasibility assessment
sheet of instructional kit consisted of syllabus and lesson plans, feasibility assessment sheet of
scientific literacy instruments and the mastery of biology concept, and feasibility assessment sheet of
student worksheets. The experts gave correction on the correctness of concept, the accuracy of
instructional, and the suitability for indicators in the dependent variable instruments developed. Data
presentation of the validation results for each instrument is explained as follows.
1) Syllabus

The summary result of descriptive data analysis through data syllabus feasibility assessment
obtained from validator one and validator two on the products developed can be seen in Table 5.

Table 5 Summary of Syllabus Validation Analysis Result.

No Validator Feasibility Percentage Mean Conclusion
1. Validator | 78,57 % o .
2, Validator II 83,93 % 81,25 % Very feasible

Based on Table 5 it can be concluded that the development of CirGI syllabus was in the category
of feasible and can be implemented in Biology learning.
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2) Lesson Plan Instrument
The explanation of summary of descriptive data analysis result of feasibility assessment for
lesson plans development obtained from the validators can be seen in Table 6.

Table 6. Summary of validation analysis result of lesson plans.

No Validator Feasibility Percentage Mean Conclusion
1. Validator I 80,00 % o .
2. Validator II 86,25 % 83,13 % Very feasible

Based on Table 6 it can be concluded that CirGI-learning model lesson plans had a very feasible
category and it could be well applied in biology learning.
3) Student Worksheet

The summary of descriptive data analysis result of student worksheets feasibility assessment
by the validators can be seen in Table 7.

Table 7 Summary of validation analysis result of student worksheets.

No Validator Feasibility Percentage Mean Conclusion
1. Validator I 83,33 % o .
2. Validator II 87,50 % 85,42 % Very feasible

Based on Table 7 on the summary of validation analysis result of student worksheets, it can be
seen that the validation result by the validators found that the development was in the very feasible
category.

4) Learning Evaluation Instrument

Learning evaluation instrument validated in the research was an evaluation tool of scientific
literacy and the mastery of biology concept. The result of descriptive data analysis of feasibility
assessment for evaluation tool development of scientific literacy obtained from the validator
assessment can be seen in Table 8.

Table 8. Summary of validation analysis result of scientific literacy evaluation.

No Validator Feasibility Percentage Mean Conclusion
1. Validator I 81,25 % o .
2. Validator II 79,17 % 80,21 % Very Feasible

Based on Table 8 it can be seen that the validation result of scientific literacy ability evaluation
tool had a very feasible category. Whereas, the descriptive data analysis result of feasibility
assessment for the mastery of biology concept evaluation tool obtained from the validators
assessment can be seen in Table 9.

Table 9. Summary of validation analysis result of the mastery of biology concept.

No  Validator Feasibility Percentage Mean Conclusion
1. Validator I 81,25 % o .
2. Validator II 81,25 % 81,25 % Very Feasible

Based on Table 9 on the summary of validation analysis result of the mastery of biology
concept, it can be concluded that the development of the mastery of biology concept evaluation tool
had a very feasible category.

b. Development Testing Result

Testing on the media developed was conducted through small group testing. The tested
instructional kit were student worksheets developed and learning evaluation instruments consisted of
test questions on scientific literacy ability and the mastery of biology concept. The testing on student
worksheets media consisted of legibility questionnaire and questionnaire of responses on student
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worksheets by students. The testing aimed to test the scientific literacy ability and the mastery of
concept through empirical validity test and reliability test.
2. The analysis result of legibility questionnaire and students response on student worksheets
questionnaire.
Legibility questionnaire and response on student worksheets questionnaire developed involved
20 students of Semester V of PGSD who had taken Basic Concept of Biology for Primary School
Course. The summary of questionnaires analysis result can be seen in Table 10.

Table 10 Summary of Analysis Result on legibility questionnaire and response to student worksheets
questionnaire.

No Type of Questionnaire Mean Criteria
1 Legibility questionnaire student worksheets 93,28 % Very feasible
2 Response on student worksheets questionnaire 91,13 % Very feasible

Based on Table 10, it can be seen that the percentage of an analysis result of CirGI student
worksheets legibility questionnaire was 93.28 with very feasible criteria. The analysis result of
student response to CirGI student worksheets questionnaire was 91.13% with very feasible criteria.

c. The Analysis Result of Empirical Validity Test and Reliability Test

Empirical validity test and reliability test of scientific literacy ability test and the mastery of
biology concept test were conducted to 36 respondents of PGSD students of Pakuan University. The
respondents were active college students who had taken Basic Concept of Biology for Primary School
Course. The requirement on the amount of correlation coefficient to be stated as valid was when the
coefficient value is equal to or larger than 0.329 (the smallest is 0.329).

Based on the result of correlation product moment analysis, it can be seen that every item of
question test on scientific literacy ability or on the mastery of biology concept had correlation value
of more than 0.329. It can be concluded that the result of empirical validity test in all question items
in the research was stated as valid.

The result of reliability test, in overall, on the question items in scientific literacy ability test
was 0.95 and the mastery of biology concept was 0.77. Based on the calculation result, it can be
concluded that all items of the learning evaluation instruments, either scientific literacy ability or the
mastery of biology concept, had a strong or high reliability value.

CONCLUSION

Based on the research result, CirGI learning design in form of syllabus, course unit composition,
student worksheets and Biology learning evaluation instruments in form of scientific literacy test and
the mastery of biology concept test were stated as very feasible to be applied in the learning. It is
expected that CirGI learning design could be further developed for the achievement of biology
learning objectives that could empower scientific literacy and the mastery of biology concept.
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