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ABSTRACT 

Learning is interaction process between student with teacher and learning resources in a learning 

environment. So, the important factor to push a student to get a success in learning process is learning 

resources. One example of a printed learning resources that can be used in the learning process is a module. 

Purpose of this research are to result valid and practice learning module based on guided inquiry for Senior 

High School. This research used Plomp Models: preliminary research, development or prototyping phase, and 

assessment phase. Subject for this research is 35 students from Senior High School 7 Padang. This research 

used primary data that was collect directly from validation and practicality questionnaires. The result shows 

that learning module have 87,38% in validity and 88,11% in practicality by students and 88,57% in 

practicality by teacher. It can conclude that learning module based on guided inquiry have valid and practice 

to use in biology learning. 

Keywords:  Biology Learning Resource, Guided Inquiry, Learning Module. 
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1. INTRODUCTION 

Education is an effort to prepare students through the 

activities of guidance, teaching, and training for their role 

in the future. This concept is appropriate with the Law on 

National Education System No. 20 of 2003, which states 

that education is a conscious and planned effort to create 

an atmosphere of learning and learning process so that 

students actively develop their potential to have spiritual 

strength, self-control, personality, intelligence, noble 

character, and the skills needed by themselves, society, 

nation and state. 

The government has made efforts to improve the quality of 

education in Indonesia, one of which is by applying the 

2013 Curriculum as a complement to the Education Level 

Unit Curriculum (KTSP) for all levels of education in 

Indonesia. Permendikbud No. 69 of 2013 states that the 

aim of the 2013 curriculum is to prepare Indonesian people 

to have the ability to live as individuals and citizens who 

are faithful, productive, creative, innovative, and effective 

and able to contribute to the life of society, nation and 

state [13]. The 2013 curriculum adheres to the basic view 

that knowledge cannot be transferred from teacher to 

student. Students are subjects who have the ability to 

actively search, process, construct, and use knowledge. For 

this reason, learning must be related to the opportunities 

given to students to construct knowledge in their cognitive 

processes. 

Biology as a science is basically in the form of concepts, 

facts, principles, theories and procedures that must be 

understood by students through active involvement in the 

learning process. The knowledge and skills acquired by 

students are not the result of remembering a set of facts, 

but the results from discovering themselves [32]. Like the 

opinion expressed by Lufri, the characteristics of biology 

students are children who in the learning process enjoy 

interacting with the universe, especially living things and 

their environment [17]. Science has a strategic function 

because it can be used to develop the potential and abilities 

of students in both aspects of knowledge, skills and 

attitudes [20]. Anderson &Krathwol stated that learning 

outcomes include three domains, namely cognitive, 

psychomotor, and affective [4]. However, in reality at this 

time activities in schools tend to be carried out learning 

activities that are centered on the teacher (teacher 

centered), so that more students accept what is given by 

the teacher without trying to be actively involved in it so 

as not to hone the skills and attitudes of students. Mulyasa 

said that it was a hereditary condition where the teacher 

dominated learning activities through lecture activities 

[19]. 

The science process of students can be built by providing 

learning experiences with guided inquiry learning models. 

The inquiry learning model is one of the recommended 

learning models in the 2013 curriculum [14]. The use of 

inquiry approaches can make students actively involved in 

the classroom [11]. Lederman et al. stated that the best 

students learn science through inquiry-oriented teaching 
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[15]. The inquiry process during learning has a 

constructive impact which provides many opportunities to 

improve the effectiveness of teaching and learning [38]. 

Based on the results of conducted interviews on three 

biology teachers at three schools in Padang City, said that; 

(1) the teacher has made teaching subjects that are adapted 

to the demands of the curriculum but those are  just in 

certain chapters, the rest of it using textbooks from 

publishers; (2) on the used textbook,  there are subjects  

those are not accordance with the demands of basic 

competencies; (3) on the used  textbook , there are 

misconceptions, for example protist that is similar to the 

plant and animal; (4) the used teaching subject in books by 

students are not systematic or overlapping; (5) the used 

teaching subject contains inquiry phases but implicit and 

incomplete; (6) students have difficulty to understand 

Animalia subject, especially  Invertebrate  because the 

animals are less familiar, the scope is too broad and 

students have low interest for reading. 

The results of questionnaire analysis by 92 respondents at 

3 schools in the Padang city can be concluded that; (1) not 

all students have their own textbooks, some of them only 

depend on books that are loaned from schools; (2) 

according to students, difficult subject is archaebacteria 

and eubacteria, plantae and animalia. There are 67.39% of 

students had difficulty with archaebacteria and eubacteria, 

60.87% in plantae subject and 58.69% in animalia subject; 

(3) the difficulty to understand biological subject is caused 

by several things such as: subject is abstract and cannot be 

directly observed, many terms are confusing, the language 

at the book is difficult to understand, and too much 

subject. 

One effort to improve the quality of education at school is 

using quality learning resources. The learning module is 

one of the learning resources that allows students to learn 

independently. This can help students to understand a lot 

of subjects with or without teacher guidance. The module 

is one of the teaching subjects that is in accordance with 

the characteristics of the 2013 curriculum, such as  

learning process ideally can involve students actively and  

not only emphasize the cognitive aspects but also 

psychomotor and attitude aspects [22]. Learning by using 

module is useful for the following: (1) increasing 

effectiveness; (2) determine and establish more suitable 

study time by the students' needs and development 

learning; (3) find out achievement of student competencies 

in stages through set out criteria in the module; (4) find out  

the weaknesses or competencies that have not been 

achieved  by students based on the set out criteria in the 

module [8]. 

Some research results show that the use of modules in the 

learning process can improve learning outcomes [2], [10], 

[34], [23]. Taneja describes the module as a work unit that 

allows students to learn independently and as a learning 

method based on the concept of the formation of skills and 

knowledge [39]. Loughran and Berry said that lecturing is 

not a teaching process and listening is not a learning 

process, but rather a process of absorbing concepts and 

expressing these concepts through independent learning 

[16]. Based on the problems that have been revealed, a 

learning design has been carried out in the form of an 

inquiry-based learning module for Plantae and Animalia 

subjects for high school students at grade X. 

2. METHODS 

This type of research was aPlomp model development 

research which consisted of preliminary research phase, 

development or prototyping phase (development or 

prototyping phase), and assessment phase (assessment 

phase) [27]. This researchwas aimed atproducing products 

in the form of an inquiry-based learning module for 

Plantae and Animalia subjects. This research was 

conducted at the Faculty of Mathematics and Natural 

Sciences (FMIPA) of Universitas negeri Padang (UNP) 

and SMAN 7 Padang in 2018/2019Academic Year. The 

data in this research were obtained from the validity and 

practicality test questionnaire. These data were included in 

the primary data, i.e. the data obtained directly from 

research subjects. The instruments used included: 1) self-

evaluation sheets, 2) validation questionnaires, 3) one to 

one evaluation questionnaires, 4) small group evaluation 

questionnaires, and 5) practicality questionnaires. 

2.1. Preliminary Research Phase 
 

The preliminary research phase aims to find out the basic 

problems in learning biology in schools. Activities at this 

phasewere in the form of observation, analytical gathering 

and defining the problems that occured in the learning 

process. This phase began with an analysis of problems 

and needs in learning, curriculum, students, and  teaching 

subjects used in schools. 

 

2.2. Development or Prototyping Phase 

 

This phase started after the preliminary research phase was 

completed. This phase consisted of microscopes that 

helped in developing and improving products. This 

phaseconsisted of several stages of making a prototype as 

follows. 

 

2.2.1. Development of Prototype I 
 

The results of the prototype design in the initial stages are 

called prototype I. The initial design is done by researchers 

based on the results of preliminary research that has been 

done. 

 

2.2.2. Development of Prototype II 
 

Prototype II was the development phase by conducting a 

self-evaluation using a checklist. Self-evaluation (self-

evaluation) was revising the modules that have been 

designed. The evaluation method itself carried out was 

Advances in Biological Sciences Research, volume 10

123



  

aimed at examining the errors that exist in the module, so 

it obtained relevant product criteria based on science and 

consistent with expected. 

 

2.2.3. Development Prototype III 
 

Prototype II was then consulted with experts (expert 

review) and one to one evaluation. Consultation with 

experts (expert review) was carried out based on expert 

judgment (validator) from the didactic, construct, and 

technical aspects. This evaluation was carried out using an 

expert validation sheet. The data validitywas obtained by 

analyzing the validation questionnaire that has been filled 

out by the validator. The analysis was carried out with the 

following steps. 

1) Give a score of answers to each indicator with 

criteria based on scale 1-4. 

2) All items given a score were then tabulated and the 

percentage was searched using the following 

formula. 

 

%100
max


imumscore

btaineditemscoreo
Validity  

 

Table 1.The Module Validity Criteria 

Validity (%) Category 

81 – 100 Very Valid 

61 – 80 Valid 

41 – 60 Adequate Valid 

21 – 40 Less Valid 

0 – 20 Invalid 

Modified from Riduwan (2009) [31] 

 

At the same time one to one evaluations were carried out 

on three class X students using interview guide sheets. The 

results of the revised Prototype II are called Prototype III. 

 

2.2.4. Development Prototype IV  
 

Prototype III was evaluated through small group 

evaluation. At this phase an evaluation of six high school 

students at grade X was low, medium, high ability levels; 

each consisting of two members. This formative 

evaluation used a student practice questionnaire sheet. The 

results of the revised Prototype III were called Prototype 

IV. 

 

 

2.3. The Assesment Phase 
 

Field tests or large group trials (field tests) were carried 

out to see the practicality of the modules that have been 

designed. Practicality is the level of practicality of the 

module when it is used in the learning process. The 

research data obtained were analyzed by qualitative and 

quantitative analysis. Data for the initial investigation, 

design and construction stages were analyzed qualitatively 

and presented in descriptive form. The practicality data of 

the use of the learning module is analyzed by percentage 

(%), using the following formula. 

 
 

After the percentage was obtained, grouping was done 

according to the following criteria. 

 

Table 2.The Module Practicality Criteria 

Validity (%) Category 

81 – 100 Very Practical 

61 – 80 Practical 

41 – 60 Adequate Practical 

21 – 40 Less Practical 

0 – 20 Unpractical 

Modified from Riduwan (2009) [31] 

3. RESULT AND DISCUSSION 

3.1. Result 

3.1.1. Preliminary Research Phase Result 

The preliminary research phase aims to find out the basic 
problems in learning biology in schools. Activities at this 
phasewere in the form of observation, analytical gathering 
and defining the problems that occured in the learning 
process. The results of research conducted by Amallia and 
Advinda revealed that first, teaching subjects used by 
students focused on science as a product, not as a process. 
Second, the presentation of subject on teaching subjects for 
students has not been based on one of the learning models 
recommended in the 2013 curriculum. Third, the existing 
learning resources have not been able to motivate students 
to learn. The learning resources used were not colored, the 
supporting images of the subject seemed unclear and the 
examples presented were less familiar. Fourth, the 
presentation of subject about the teaching subjects of 
students was not systematic and not appropriate with the 
demands of basic competencies in the 2013 curriculum [3]. 

3.1.2. Development or Prototyping Phase Result 

This research started from the design and manufacture of 
guided inquiry-based learning module products. The guided 
inquiry steps contained in the developed  module were 
aimed at enabling students to develop scientific attitudes 
during learning. According to Pedaste, et al., modulesare 
designed in the order of steps of the inquiry model: 
orientation conceptualization, investigation, conclusion, 
and discussion [26]. Learning by using guided inquiry-
based modules was aimed atproviding a way for students to 
build thinking skills. Watcharee et al said that inquiry 
presents case-based case studies so as to enable students to 
build their own conceptual understanding [40]. Inquiry 
learning is learning that maximally involves all abilities 
including knowledge, attitudes and skills of students to look 
for and investigate something (objects, people or events), 
systematically, critically, logically, and analytically [14]. 
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Anderson believes that inquiry is the essence of learning 
[4]. 

Modules were created by using the 2007 Microsoft Office 
Publisher application. The components in this guided 
inquiry-based module were the module cover, preface, 
table of contents, list of images, instructions for using the 
book, module profiles, competency review, concept maps, 
cover topics, inquiry steps , the science info column, the 
discussion column, the independent task column, the 
motivation column, summary, understanding check, 
evaluation, glossary, answer key, bibliography, and author 
biography. The design results at this phase were called 
prototype I. 

The resulting prototype I was followed by a self-evaluation. 
In this activity a review of the important components in the 
learning module that has been developed used a checklist. 
At this phase a revision of some writing errors was made 
and the addition of the word "see picture" to clarify the 
image referred to in the description of the subject. The 
results of the revised prototype I were called prototype II. 

Prototype II was then subjected to expert review and one to 
one evaluation. The expert evaluation activity was carried 
out by looking at the validity of the learning module based 
on the validator's assessment which included three aspects: 
didactic, construct and technical. Based on the assessment 
given by the validator, it can be seen that the validity of the 
learning modules for each aspect is in the very valid 
category. The module validity results can be seen in Table 
3. 

 
Table 3. The results of the module validity questionnaire 
analysis 

Assessment 
Aspects 

Persentage(%) Category 

Didactic 90,62 Very valid 

Construct 87,50 Very valid 

Technical 84,03 Very valid 

Mean of Validity 87,38 Very valid 

 

In addition to providing validator ratings, it also provided 
suggestions for improvements to the modules developed. 
The suggestions given by the validator can be seen in Table 
4. Then, the module was revised according to the 
suggestions of each validator. 

 

Table 4. Suggestions and follow-up from the validator to 
the module 

Suggestions Follow-up 

Improve the use of words 
and capital letters. 

The use of words and capital 
letters has been improved. 

Numbering description is 
missing. 

Numbering description in 
the picture has been added. 

Suggestions Follow-up 

Captions still exist in 
English. 

The caption of picture has 
been translated into 
Indonesian. 

The use of scientific names 
is not appropriate with the 
rules of writing scientific 
names. 

Writing a scientific name is 
appropriatewith the rules of 
writing a scientific name. 

The writing is too long, 
correct the margins. 

Margin has been fixed. 

Rearrange the layout on the 
pageAnnelida structure and 
function. 

Layout on the page Anelida 
structure and function has 
been improved. 

Add an exclamation point 
(!) to each command 
sentence. 

An exclamation mark (!) has 
been added to each 
command sentence. 

Improve writing the word 
"Do'a". 

Writing the word “Do’a”has 
been improved to “Doa”. 

Writing the information 
"Glass A and B" 
repeatedly. 

Writing information about 
Glass A and B has been 
replaced. 

Fix writing the word 
"regeration". 

The word regeration has 
been corrected to 
"regeneration". 

  

Furthermore, one to one evaluations were conducted to 
obtain responses and input from the students' perspective of 
the modules developed. One to one evaluation was 
conducted on 3 students with high, medium and low level 
academic abilities. The revised results of prototype II were 
called prototype III. 

 Prototype III then was evaluated by a small group 
to get improvement and affirmation from the previous 
evaluation of the practicality of the module. The number of 
students in the small group test conducted was six people 
with varied academic abilities from the population (high, 
medium, and low). Thevaried abilities of students were 
intended so that the responses and suggestions given by 
students represented class population. The results of the 
small group evaluation provided information that the 
modules produced were already in the practical category to 
be used with a percentage of 88.04%. The results of the 
revised prototype III were called prototype IV. 

 

3.1.3. Assesment Phase Result 

Prototype IV was then carried out a field test (field test) of 
35 students oat grade X of SMAN 7 Padang and one 
biology teacher. The field test was aimedat seeing the 
practicality of using guided inquiry-based learning modules 
developed in the learning process. The results of 
practicality tests by students can be seen in Table 5 and the 
teacher in table 6. 

Advances in Biological Sciences Research, volume 10

125



  

Table 5.The Practicality Test Results for Guided Inquiry-
Based Learning Modules by Students 

Aspects Percentage 
(%) 

Category 

Ease of Use 88.77 Very practical 

Time required 80.00 Practical 

Attractiveness 92.86 Very practical 

Ease of interpretation 87.50 Very practical 

Has Equivalence 91.43 Very practical 

Mean of Practicality 88.11 Very practical 

 

Based on Table 5 it is known that the average practicality 
assessment given by X class students is 88.11% with very 
practical criteria. This shows that guided inquiry-based 
modules are practically used by students in the biology 
learning process. 

 

Table 6.The Results of Practicality Tests for Guided 
Inquiry-Based Learning Modules by Teachers 

Aspects Percentage 
(%) 

Category 

Ease of Use 92.86 Very practical 

Time required 75.00 Practical 

Attractiveness 87.50 Very practical 

Ease of interpretation 87.50 Very practical 

Has Equivalence 100.00 Very practical 

Mean of Practicality 88.57 Very practical 

 

Based on Table 6 it is known that the mean of practicality 
assessment given by biology subject teachers was 88.57% 
with very practical criteria. This shows that guided inquiry-
based modules are practically used by teachers in the 
biology learning process. 

 

3.2. Discussion 

This research resulted in a product in the form of a guided 
inquiry-based learning module. This module was developed 
using various letters such as the letters Maiandra GD, 
Roman Times News, and ITC Christians. This was 
appropriate with the questionnaire needs of students who 
wanted teaching subjects by using letters that vary. The 
teaching subject template used was dominated by green and 
white. The green color was chosen because the topic of 
discussion was related to nature, especially Plantae and 
Animalia. According to Rider and Monica and Laura the 
green color gives a happy impression. This is mainly 
related to nature, trees, and plants, which often provide a 
calming quality [30], [18]. The same thing is said by 

Wiseman that green is associated with positive things such 
as calmness. Meanwhile, white color is associated with 
light, purity and simplicity [41]. A white product is a very 
good and effective balancing color in treating headaches 
[14]. 

The validation of the guided inquiry-based learning module 
was carried out by 4 validators. The data analysis from the 
validity assessment sheet of this module was reviewed from 
the aspects of didactics, constructs, and techniques. 
Sugiyono [13] stated that validity is the degree of accuracy 
between the data that occurs in the research object with the 
actual data. The results of the module validation data 
analysis showed that the guided inquiry-based learning 
module had a validity value of 87.38 with very valid 
criteria. 

The didactic aspects of guided inquiry-based modules were 
declared valid by a validator with a value of 90.62 with 
very valid criteria. From these criteria it can be seen that the 
modules developed are appropriate with the 2013 
Curriculum related to Core Competencies (KI) and Basic 
Competencies (KD). This was appropriate with the 
Ministry of National Education which stated that the 
preparation of subject in student books was very dependent 
on the KD to be achieved [9]. In this module, KI developed 
were KI 3 and 4, and specifically in KD 3.8, 3.9, 4.8 and 
4.9 regarding Plantae and Animalia subjects. The 
elaboration of the subject presented has supported the 
achievement of competency achievement indicators, 
supported students' understanding of the concept, and 
integrated the steps of guided inquiry, and supported 
students in scientific work and independent learning. 

The construct aspect was declared valid with a value of 
87.50 with very valid criteria. Based on this it can be 
concluded that the guided inquiry-based module has been 
equipped with a clear identity, a systematic arrangement, 
using language that is in accordance with good and correct 
Indonesian language rules, communicative and the use of 
appropriate terms. The language aspect is one aspect that 
needs to be considered in the preparation of teaching 
subjects, the language used should be a language that is 
simple and easy to understand [12]. 

The technical aspects were declared valid by the validator 
with a validity value of 84.03 with very valid criteria. 
Based on this it is concluded that the guided inquiry-based 
module uses readable typeface, suitable font size and 
proper use of punctuation. The pictures used as attractive 
supporters, according to the concept and accompanied by 
information that was easy to be understoond. This is also 
supported by Sudjana's opinion that picture illustrations 
help students in understanding and remembering the 
accompanying subject [35]. In addition, the guided inquiry-
based module has also been compiled with an attractive 
display and color combination. The colors used in making 
media are colors that give a harmonious impression so that 
students can focus on their observations and can take 
important messages from the media [35]. The color of the 
module is dominated by white and green, where green 
gives the natural impression of the module appropriates 
with the subject. 
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The three aspects of evaluating the learning module 
validation above were a unified whole and mutually 
supporting to develop a good learning module according to 
the rules. The validation of the learning modules carried out 
was very important. Arikunto stated that if a data generated 
from a product is valid, it can be said that the product 
developed has provided a description of the development 
goals correctly and in accordance with the actual situation 
[6]. A very valid assessment of the guided inquiry-based 
learning module developed can already be used as a guide 
in learning. 

One to one evaluation that has been valid according to 
experts was carried out. Based on this one to one 
evaluation, information was obtained that the development 
of guided inquiry-based learning modules was welcomed 
by students. This is because the developed learning module 
has a good display, writing, drawing, and grammar as well 
as the guided inquiry steps in the learning module that are 
easy to understand and help students in carrying out 
learning activities. 

Furthermore, a small group evaluation (Small Group 
Evaluation) was carried out through a practicality 
questionnaire given to 6 students whose aim is to see the 
practicality of the guided inquiry-based module before 
conducting the field test. The results of the practicality of 
the small group received a very practical category with a 
value of 88.04 with a very practical category. This was 
because the students feel the module was easy to use, 
interesting, and helps the students in the learning process at 
school and was equivalent to teaching subjects commonly 
used at school. In line with Prastowo's opinion, the 
selection criteria for teaching subjects are practical and 
simple. However, the practicality of small groups for time 
usage indicators is classified as practical because students 
are not accustomed to using this module in the learning 
process [28]. 

Large group practicality tests (field tests) were conducted 
by students and teachers with a mean practicality s of 88.11 
by students and 88.57 by teachers in very practical 
categories. Based on the results of field tests and 
assessments by the teacher the inquiry-based learning 
module developed provided convenience in terms of its 
use. This was because the guided inquiry-based learning 
module developedin writing was easy to read, had a module 
profile, the language used was easy to understand, a 
complete description of the subject and helped 
understanding concepts, equipped with clear images, and 
helped thethe students to learn independently. In addition, 

the module has the same size as teaching subjects 
commonly used by students. 

Judging from the aspects of time required in 
implementation, the guided inquiry-based learning module 
was quite practical. This shows the use of this module 
appropriate with the available time, which does not involve 
a long time and does not interfere with other learning time 
so that it can be said this guide is efficient to use. 
According to Sukardi, practicality can be seen from the 
implementation time which should be short, fast, and 
precise [37]. In order to use time more efficiently, the 
frequency of use of modules in learning should be 
increased so that students are able to allocate learning time 
using modules properly. 

In terms of the attractiveness of the guided inquiry-based 
learning module developed, this module had a very 
practical category. From the criteria obtained in this aspect, 
it is known that the module can help teachers increase the 
interest and motivation of students in carrying out learning 
activities. That was because the display of guided inquiry-
based learning modules had interesting and varied colors 
and images. Barnes et al suggested that learning using 
modules can motivate students [7]. 

In terms of ease of interpretation, guided inquiry-based 
learning modules had very practical criteria. This was 
because the inquiry step in the module was easily 
understood by teachers and students. The guided inquiry-
based learning module developed was also able to make the 
students more active in conducting scientific activities. 

In terms of equivalence, the guided inquiry-based learning 
module had very practical criteria. This shows that the 
guided inquiry-based module has equality of subject with 
commonly used teaching subjects, so that it can be an 
alternative teaching subject in the learning process. 
Similarly,Sukardi stated that learning media is said to be 
equivalent if it can be used as a substitute or variation in 
learning in accordance with the curriculum used [37]. 
Research conducted by Puti and Setiawati revealed that 
guided inquiry-based modules can improve students' 
scientific process skills and attitudes [29], [33]. This was 
also proven by Novana that the use of guided inquiry 
modules could improve the student achievement, attitudes, 
and skills in learning [21]. Ozdilek stated that guided 
inquiry teaching methods based on qualitative and 
quantitative findings indicate the level of success and 
effectiveness of students [25]. 

 

4. CONCLUSION 

Based on the research that has been done, it can be 

concluded that a learning design has been produced in the 

form of guided inquiry-based biology learning modules on 

Plantae and Animalia subjectsin valid and practical criteria 

for high school students at grade X. 
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