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Abstract—One of the central problems of education in 
Indonesia was the achievement of student learning outcomes that 
were still needed to be enhanced. It was accordance with the 
results of preliminary research on the science learning outcome 
of student in SMPN (State Junior High School) 1 Blega, 
Indonesia. It was likely due to low process skills. In this study, 
guided discovery learning model was implemented to investigated 
the effectiveness of guided discovery learning on students science 
process skills and students learning outcomes. This study was 
implemented One Group Pretest-Postest design. The data was 
analyzed descriptively and the result showed that the persentage 
of student’s mastery learning of science process skill was 100% 
and student’s cognitive learning result was 93%, with increasing 
in both scores of 71%. The most dominant student activity was 
science process skill activities (20,07%), supported also by 
positive student's responses to learning process. This study was 
proved that guided discovery learning was effective to enhance 
students science process skills and student learning outcomes. 

Keywords— guided discovery,  science process skills, learning 
outcome 

I.  INTRODUCTION 
In the 21st century, Science and Technology was develop 

rapidly to help citizens life more easily [1]. The direction of 
learning process is focused on the skills that was needed in the 
21st century include communication skills, critical thinking, 
creative thinking, problem-solving skills and using ICT skills 
[2]; [3]. This is in line with the elementary and secondary 
education goals in Indonesia that is to build a strong foundation 
for the development of the potential of learners to become 
human beings who believe and piety to Allah, excellent in 
character and personality, knowledgeable, competent, critical, 
creative, innovative, independent and confident, tolerant, 
democratic and responsible [4] 

Teachers have an important role in order to achieve 
educational goals. Teachers' tasks not only convey information 
to learners, but should be facilitators who provide the best 
learning environtment for all learners so they can learn in a fun, 
joyful, passionate, and brave to make suggestion openly as a 

basic capital for learners to grow and develop into human 
beings that ready to adapt, face possibilities, and enter a 
challenging era of globalization [5] 

One of the skills that needed to learn science especially to 
overcome the challenges of the twenty first century in science 
and technology sector is science process skills [6]. Science 
process skills not only a learning approach but also as a result 
of learning. It is  a  basic  skills  in  science  and  a  tools  of  
scientist  to  investigate  the science  phenomena [7]Science 
process skills is an important aspect to be mastery by students 
in order to achieve good knowledge in scientific investigations 
as part of cognitive and investigative skills [8][9] [10]Science 
process skills can be categorized into two; ie  basic and 
integrated skills. Basic science process skills consist of 
observing, measuring, classifying, using space and time 
relationships, using numbers, summing up, predicting, and 
communicating. While integrated science process skills include 
recognizing variables, make data tables, graphs, describing 
relationships between variables, collect and process data, 
analyze research, collect hypotheses, define variables, design 
research, and experiment [11] 

One of the main problems in learning process was the low 
of students science learning outcomes in junior high school. 
The low learning outcomes of students may be due to the low 
level of students' science process skills. Students who are given 
science process skills based learning are more successful than 
students who are given conventional learning [12]there is an 
improvement in student achievement at the end of science 
process skills training in practical activities in the laboratory. In 
addition to improving academic achievement, science process 
skills can be used to enhance students' scientific creativity. 
Science process skills are used by scientists to construct 
science, find problems, and make conclusions [13] [14]Science 
process skills can be developed in a scientific investigative-
based learning [15][16] 

The preliminary study in SMPN 1 Blega showed that the 
achievement of the students' science process skills in junior 
high school had not shown the expected results with the 
following indicator values: 1) 41% identification of variable, 
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33% hypothesis formulation, 20% variable operational 
definition, 30% data interpretation, designing experiment 25% 
with mastery learning of 6,35%. The results of students' 
science process skills in the initial study were still low in line 
with the results of class supervision conducted on teachers of 
National Examination subjects in SMP Negeri 1 Blega, which 
showed that 85% of teachers still using teacher-center learning 
methods. In this method the teacher performs a "transfer of 
knowledge" or just transferring knowledge without developing 
how to learn and how the learning process was implemented.  

Teachers' methods in conveying learning materials will 
determine the achievement of learning goals. There are many 
choices of teaching models that teachers can use. Teachers are 
supposed to choose learning methods wisely in accordance 
with the characteristics of teaching materials and students who 
are the subject of learning. Guided discovery learning is one of 
an alternative that can be used to enhance students' science 
process skills in junior high school. 

Learning process with guided discovery learning can 
provide active learning conditions to students. This learning 
emphasizes on the problem-solving process faced 
scientifically. Students not only take notes and memorize the 
material, but students think actively and ultimately can make 
conclusions with teacher guidance [17] Using a learning 
approach with guided learning discovery, student is more 
active than traditional methods such as more effective for 
problem-solving, decision-making, critical thinking, creative 
thinking and interpersonal skills [18]Students learn better when 
they lead through activities that allow them to find concepts for 
themselves by being guided by the teacher [19] 

In contrast to discovery learning, in guided discovery 
learning, students are still receiving assistance in the form of 
teacher guidance so that students will be more focused in 
achieving learning goals. The things that need to be done in 
planning and preparing learning guided discovery to take place 
smoothly are as follows; (1) determine the desired goals that 
students will learn, (2) choose methods that appropriate to 
discovery activities, (3) determine the data observation sheets 
that students will use, (4) prepare tools and materials 
completely, (5) determine carefully whether students will work 
individually or in groups, (6) try in advance of the activities 
that will be done by the students, to know the difficulties that 
may occur or the possibility to be modified so that the learning 
can achieve the desired goal [20] 

The implementation of guided discovery methods in 
learning has advantages and disadvantages. Some of the 
advantages of learning with guided discovery are to increase 
students' understanding of a concept [21], to train critical 
thinking skills [22]to make it easier for students to remember a 
concept longer than traditional learning [23]and to provide 
students with an opportunity to build their own understanding. 
While the weaknesses of the implementation of guided 
discovery learning are: (1) for certain materials, time taken 
longer, (2) not all students can follow the lesson in this way, in 
the field some students are still accustomed and easy to 
understand by lecture model (3) not all topics are suitable to 
delivered with this model. Generally, the principles related 
topics can be developed by guided discovery methods [24] 

Guided discovery learning activities have similarities with 
the process-oriented learning activities. Both are learning that 
emphasizes direct learning experience so that students have to 
be actively involved in the learning process, so guided 
discovery and  scince process skills has a similar advantages 
due to the same investigation activities and also finding the 
concept. 

II. METHODS 
This research was a classroom action research by 

implementation of guided discovery methods. The study was 
arranged in Pre-test and Post-Test Group Design with  50 
students of 8th grade in SMPN 1 Blega, by using descriptive 
research. Descriptive research is a kind of method for 
describing and interpreting objects as real. Some steps are 
obtained as follows: 

A. Planning Stage 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Class Action Research Procedures 

 

B. Implementation Stage 

In the implementation stage of learning in all three cycles 
carried out with guided discovery learning with the following 
material details; (1) Action one, the teacher conveys the 
concept of the human respiratory system sub concept of the 
Respiratory Organs; (2) Action two, the teacher conveys the 
concept of human respiratory system subconseps of the human 
respiratory process and (3) Action three, the teacher conveys 
the concept of the human respiratory system subconseps of  
breathing system measuring the lung volume. 

C. Observation Stage 
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The observation stage was carried out in the hope that it 
will give an idea of the changes that occur to the students. 

D. Reflection Stage 

This stage was done at the end of each cycle. Reflection is 
done on the research data obtained during the research process 
to analyze the actions performed and the effect on the learning 
process. Analysis research then used as a reference to take 
action on the next cycle. 

The variables observed in this research were; (1) The 
implementation of the learning process; (2) student activities 
during the learning process; (3) Student response after 
following the learning process; (4) Outcomes of student 
process skills; (5) Improvement of learning outcomes. 

The required research data was collected using the research 
instrument such as (1) the observation sheet of the 
implementation of the lesson plan; (2) Observation sheets of 
student activities during the learning process; (3) 
Questionnaire student response after following the learning 
process and (4) Process skill test, while data collection 
technique used; (1) Observation for the implementation of 
learning process, and student activity; (2) Dissemination of 
questionnaire to find out student responses; (3) Testing: a 
quiz-shaped test to find out the results of the action on the 
students' learning outcomes and the final test to determine the 
improvement of student learning outcomes. 

The data obtained then analyzed descriptively qualitative. 
Observation of the implementation of the lesson plan was 
implemented following the implementation of the plan in each 
phase of the guided discovery method then converted using 
criteria; 1) good with a score of 3.50 -4.00; 2) enough with a 
score of 3.00-3.49; 3) less good with score 2.00-2,90; 4) not 
good with a score of 0.00-1.99. The student activity data was 
obtained from the observers by calculating the frequency of 
each student activity in persentage (%). Student's learning 
mastery was based on minimum standard value of Education 
Unit where the research was conducted. Improved learning 
outcomes were identified using the N-gains score, with the 
high category if  (g )> 0.7, medium category with  0.7 ≥ (g) ≥ 
0.3, and low category if (g) <0.3. 

 

III. RESULTS AND DISCUSSION 
The lesson plan implementation was observed by two 

observers on each guided discovery syntax. The results were 
shown in the following diagram: 

 

Fig. 2. Observation results of lesson plan implementation with guided 
discovery method to facilitate the science process skills 

 The ability of teachers in managing learning processes with 
guided discovery methods in an effort to enhance students' 
science process skills could be seen from the implementation 
of lesson plan in the learning process. The average score for 
each stage was 4.0 for the organizing phase of the student to 
study, the analysis of the discovery process and feedback, 
making conclusions and evaluating the learning, conveying the 
motivation and objectives, presenting the results of the 
activities and evaluating the activity steps and guiding the 
students individually or group by explaining the instructional 
procedure, while the guiding phase of the discovery process 
and obtaining the data obtained a score of 3.5. The acquisition 
score in each phase showed that the implementation process 
was good. This suggests that teachers were able to properly 
manage learning using guided discovery methods. 
Implementation of the phases of learning that running 
smoothly, will affect student activities in the learning process. 
All student activities are recorded by two observers and the 
results can be seen in the following diagram 2; 

 

Fig. 3. Diagram of student activity average in the learning process 

The results of the observation of student activity in Figure 
1, showed that the highest student activity was  the science 
process skill activities of 20.07%, and the lowest was 
conclusion  formulating activities of 6.66%. The high activity 
of students in science process skills because the science process 
skill activities was new activities for students, so that they can 
be as an interesting and challenging activities and can generate 
curiosity, so that all students are motivated to be active in the 
learning process. In addition, the teacher could also arrange a 
well-manage teaching learning process.  

The results of this study are supported by another research 
that state that guided discovery method can increase student 
activity and mastery concept. Other studies have also shown 
that guided discovery learning can make students to engage in 
learning activities that build concepts independently [25] 
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 The measurement of the students' learning outcomes 
achievement were obtained by the preliminary and final test, 
were provided with 20 question items to measure the cognitive 
learning outcomes and 10 items to measure students' science 
process skills. The results are shown in Table 1 below: 
TABLE 1. Achievement of student learning outcomes with Guided Discovery 
Method 

No Learning 
Outcomes 

Average 
Score 

% Mastery 
learning of 
Students 

Sensitivity 
of question 

item 

Gain 
Score 

P1 P2 P 
(%) 

F 
(%) 

1 Cognitive 
(Product) 

18.
8 

72.
5 93 7 0.30 s.d 

0.90 0.71 

2 
Science 
Process 
Skills 

17.
7 

75.
4 100 0 0.37 s.d 

0.77 0.71 

Keterangan: P1 = Pretest, P2 = Posttest, P = Pass, F = Failed. 

Learning outcomes consist of product cognitive learning 
outcomes and science process skills (Table 1). Comparision 
between pretest and posttest results, there has been an increase 
in learning outcomes both cognitive learning outcomes and 
science process skills. The average score of cognitive learning 
outcomes was 72.5 while the mean of science process skills 
was 75.4. This indicates that the implementation guided 
discovery of teaching learning method can increase the average 
score of student achiievement. The results showed that N-gain 
score was high with (g) ≥ 0,7. 

On the Competency-Based Curriculum Competence of 
students is determined by the educational unit. Based on the 
analysis of standard minimum criterion of science subjects in 
SMPN 1 Blega, students are decided to be complete in the 
teaching learning processes if it has reached the value of ≥ 65. 
According to the criterion, the cognitive learning and science 
process skills completeness reaches 93% and 100% 
respectively. Students that were not mastery the competence 
yet maybe due to the passive  working group that make peer 
tutor didn’t occour in the group discussion. This is in line with 
the results of research which suggest that the use of guided 
discovery methods in groups of students with high creativity 
provides better learning outcomes achievement than 
achievement in conventional learning [ 25]. 

The results of the questionnaire to find out the students' 
responses to the learning of guided discovery methods are as 
follows: 100% of students feel interested and new to the 
subject matter/content, student book format, student worksheet, 
science process skill exercises, learning atmosphere and 
teacher facilitation. Even a 100% student stated clearly to the 
way the teacher facilitate science process skills (using tools, 
observing, communicating results, determining manipulation 
variables, determining response variables, determining control 
variables, conducting experiments, summing up data). 
Nevertheless, there are still students who still have difficulty in 
determining the variable manipulation, response variables, 
control variables, doing experiments, concluding the results 
with a range of 3% to 7%. 

 The difficulties were faced by students, may come from: (1) 
the lack of students encouraged to enggage the activities in 
science process skills. Nevertheless some student showed even 

more interesting althought the new concepts and new advanted 
skills in science processes. Advanced skills consist of 
formulating hypotheses, identifying variables, defining 
variables operationally, designing investigations, conducting 
experiments, analyzing data, identifying the causes and effects 
of relationships among variables and formulating variables/ 
models. These advanced skills belong to integrated science 
process skills [26]. Basic science process skills should have 
been taught early so that students do not have dificulties to 
master the science process skills in a comprehensive way. 

IV. CONCLUSION 
The implementation of guided discovery model could 

enhance the science process skill of Junior High School 
students on the concept of respiratory system. For further 
action in overcoming the obstacles that occur during the 
learning process, it is advisable: (1) to educators should use 
the guided discovery methods to enhance student learning 
outcomes and student process skills, (2) ) stimulate the 
learning environment to encourage the student as well as the 
good management classroom and allocate the appropriate time 
required. 
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