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Abstract—This study aimed to describe the effect of science 

process skills-based learning in facilitating the achievement of 

student learning outcomes in the topic of carbohydrate 

metabolism. The research design used was pre-experimental one 

group pretest-posttest design. Trials were conducted on 30 

students of SMAN 1 Tarik, Sidoarjo. The results of this study 

consists of 3 components, which includes the results of academic 

learning both product (material / concept) on LP1, process 

(integrated and basic science process skills) on LP2-01 and LP2-

02 as measured by written test, as well as attitudes on the 

observation sheet. The result of the research showed that the 

science process-oriented learning process can improve the 

students' understanding based on the result of the preliminary 

and final test which has increased the proportion of the correct 

answer both on the test in the product LP and the result of the 

affective level of the students character and social skill was very 

high. Based on the results of this study, it can be concluded that 

the science process skills can be used to facilitate the achievement 

of students’ learning outcomes in the topic of carbohydrate 

metabolism. 

Keywords—Science process skills; learning outcomes; 

carbohydrate catabolism. 

I.  INTRODUCTION 

Biology that is a part of science is not only a collection of 
concepts, facts or principles but also a process of discovery. It 
is like the demands set forth in the content standard that 
through biology education is expected to be a vehicle for 
learners to learn about themselves and the environment, as 
well as the prospect of further development in applying it in 
everyday life. Biology learning should be conducted in 
scientific inquiry to cultivate the ability to think, work and be 
scientific and communicate it as an important aspect of life 
skills. Therefore, biology learning in SMA / MA emphasizes 
the provision of direct learning experiences through the use 
and development of process skills and scientific attitudes. In 
the curriculum of SMA / MA, Core competence provides an 
overview of the main competencies grouped into attitudes, 
knowledge, and skills (affective, cognitive, and psychomotor 

aspects) that learners should learn for a level of school, class, 
and subject, and basic competencies contains competencies 
consisting of attitudes, knowledge, and skills sourced from 
core competencies that must be mastered by learners [1].
 

This is in accordance with Carin [2] who explains that 
there are 3 main components in the nature of science learning. 
These components include scientific products, scientific 
processes, and scientific attitudes. Scientific products include 
facts, concepts, principles, laws, and theories. Scientific 
process in the form of methods, steps, ways of work or 
something to be done and researched to gain knowledge or 
explanation of natural phenomena through the skills of 
finding, among others: observing, measuring, classifying, 
communicating, defining, formulating hypotheses, 
interpreting data , analyzing data, designing and conducting 
experiments. While the scientific attitude is the attitude that 
must be possessed by a person to perform the scientific 
method. Scientific attitudes include curiosity, objective, 
honest, proven, responsible, accepting differences, 
cooperative, and representative. The components of the 
scientific process are better known as the science process 
skills. Karsli, et al. [3] suggest that through the skill of science 
process skill can give a big influence on the development of 
higher mental process ability like critical thinking and 
decision making. In addition, implementation of science 
process skills can also facilitate student to improve their 
literacy skills [4]. 

Science Process skills that must be mastered by high 
school graduates include the ability to observe, to make  
hypotheses, to use tools and materials properly and correctly 
with always considering safety procedures, asking questions, 
classifying and interpreting data, and communicating orally or 
in writing, digging and sorting out relevant factual 
information to test ideas or solve everyday problems. 
According to Raufl, et al. [5], the science process skills can be 
divided into 2 categories, namely basic and integrated science 
process skill. In teaching science process skills, teachers act as 
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facilitators who make plans and provide learning activities 
that support science process skills-based learning [5]. 

Given the demands of Depdiknas, it needs an effort to 
enable students to understand and apply the steps of process 
skills. For students in some schools, these skills are new. For 
that reason, direct instruction is one of the models that can be 
applied in training process skills. According to Kardi and Nur 
[6], the direct teaching model is a specially designed model 
for developing student learning about well-structured 
procedural knowledge and declarative knowledge. Given 
process skills are procedural knowledge, they are suitable to 
be taught through direct instructional models. According to 
Wenno [7], the implementation of the direct teaching model 
can increase students' achievement in science learning. 

Metabolic material that is taught in grade XII SMA / MA, 
has a knowledge aspect in KD: (3.4) Describe the process of 
carbohydrate catabolism and anabolism. The material is an 
abstract concept of biology, which, in its teaching, requires 
not only the understanding of concepts through lectures as is 
often done, but also requires an emphasis on the provision of 
direct experience. In order for students to find and obtain the 
concept/facts independently and can apply the concept in their 
daily life in accordance with the demands of the Ministry of 
National Education. One of them is by using the science 
process skills with the direct teaching model, to teach the skill 
component of the process step by step. The choice of the 
direct teaching model is also due to the research findings from 
Foulds and Rowe [8] that over the long term, it has been 
found that science process skills can be successful when 
taught and guided by the teacher before the students do or 
practice independently.
 

Based on the above discussion, the researcher tries to 
develop a learning device which contains the material or 
concept as well as to train the science process skill in the 
metabolism concepts of class XII SMA / MA to facilitate the 
achievement of students’ learning outcomes. 

II. METHODS 

This study used a pre-experimental research design that is 

"one group pretest-posttest design" [9]. The study design is 

described as follows:
 

 

 
Note: 

O1 = Pretest, to know the students’ mastery of the concept 

before treatment 

X = treatment with the implementing of learning devices 

based on science process skills using the direct teaching 

model 

O2 = Posttest, to know the students’ mastery of concept after 

the treatment 

 

The subjects of this study were 30 students of grade XII of 
SMAN 1 Tarik Sidoarjo. Data collection techniques that used 
was test and observation methods. 

III. RESULT AND DISCUSSION 

The results of this study include 3 components in 

accordance with the nature of science learning, which includes 

the results of academic learning both product (material / 

concept) on LP1, process (skill of integrated and basic science 

process) on LP2-01 and LP2-02 as measured by written test , 

as well as attitudes (character and social skills) on the 

observation sheet. 

 

A. Mastery of Learning Outcomes 

Mastery of students’ learning outcomes are reviewed 

individually called individual mastery. Mastery of individual 

student learning outcomes seen from the results of three kinds 

of tests, namely product cognitive tests, basic processes and 

integrated processes. Mastery on product learning outcomes 

using Assessment Sheet 1: Products. The result data from 

pretest was found that none of the students were pass, with 0% 

average of mastery learning (Table 1). This is because 

students have not been given knowledge about the concept of 

carbohydrate metabolism (anabolism and catabolism), so the 

students' knowledge of the concept is still low. 

The result on the posttest was 25 students pass and 5 

students are not pass, the overall percentage of the classical 

mastery learning was 83.33%, which means classical mastery 

over 75% (Table 1). This results showed that in terms of 

product cognitive ability, learning devices such as the use of 

textbooks, student worksheets and media power point and 

flash media macros can help students in understanding the 

concept of carbohydrate metabolism, so the most students can 

be pass on mastery learning. 

 

TABLE I. The Results of Students’ Mastery Learning Outcomes 

Lear

ning 

Outc

omes 

Average 

Score 

Average 

of 

Indicator 

Mastery 

(%) 

AS

I 

Sensiti

vity 

API 

Indicato

r 

Mastery 

P1 P2 P1 P2 P1 P2 P1 P2 

LP 1 
7,

52 

80,

32 
0 

83,

33 

0,7

2 

Sensiti

ve 

0,1

2 

0,8

3 
NP P 

LP 

2-01 

2,

33 

84,

2 
0 90 

0,8

4 

Sensiti

ve 

0,0

4 

0,8

5 
NP P 

LP 
2-02 

3,
47 

75,
34 

0 
73,
33 

0,8
4 

Sensiti
ve 

0,0
2 

0,8
4 

NP P 

Keterangan: P1 = Pretest, P2 = Posttest, ASI = Average of Sensitivity Index 

     P = Pass, NP = Not Pass, API = Average of Proportion Items 

 
The LP results of this product also found that all indicators 

are complete (mastery by students), this can be seen from the 

average proportion of the initial test of 0.12 with the average 

proportion of the final test of 0.83. The increasing of 

proportion items showed that the implementation of science 

process-oriented learning devices also greatly assist the 

students in understanding the theories or concepts being 

taught. The similar results was showed by Abungu [10] who 

states that science process skills can improve students' ability 

to understand a concept better than implementing other 

learning processes. 

O1  X  O2 
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The average of the sensitivity index was 0.72 with the 

category of sensitive, which means that the problem is 

sensitive to learning. Matery learning results was measured 

with the using of Assessment Sheet 2-01 (LP 2-01) : 

Integrated Process. Results obtained from the pretest that none 

of the students was pass, with the average of mastery learning 

of 0%. This is because students have never practiced 

integrated science process skills either on carbohydrate 

metabolism material or on other subject matter, so the student 

scores in this initial test were very low. The different results 

were shown on the posttest that were 27 students pass and 3 

students are not pass, the overall percentage of classical 

mastery is 90%. 

The high percentage of classical mastery was obtained 

because in the learning process almost all students were 

interested in the activity that was already prepared by teacher. 

Many students were actively involved in the learning such as 

practicum activities. In practicum activities, students are 

taught to perform integrated science process skills, so they 

could practice their science process skills. Through practicum 

activities students also find it easy to learn abstract concepts 

(photosynthesis and respiration) to be more concrete. This is 

in accordance with the results of the study by Ango [11] that 

practicum activities or work exercises in the laboratory can 

assist students in diverting abstract concepts into real 

experiences. Mastery of learning outcomes on integrated 

process tests relates to the high student activity in performing 

the science process skills, as well as the results of 

questionnaire responses of students who said that they were 

interested in the learning of carbohydrate metabolism material 

using science process skills based learning. The interest of 

students on the learning process caused students to be 

motivated to study. The concepts that have been obtained can 

be easily understood and more embedded in the memory of 

students. This is in line with the opinion that with motivated 

learning can improve student learning outcomes ([12]; [13]; 

[14]) 

In the results of the LP, this integrated process also found 

that all indicators are completed, this can be seen from the 

average initial test proportion of 0.04 and the average 

proportion of the final test of 0.85. These data show that there 

is an increase in the proportion of correct answers after the 

students follows the learning activities that use learning 

devices based on science process skills. Therefore, the use of 

learning devices can help students in the improving of science 

process skills, especially integrated process skills. The average 

value of the sensitivity index was 0.84 with the sensitive 

category. This indicates that the item is sensitive to learning, 

meaning that this developed problem can provide information 

that the measurement results obtained is the result of the 

learning given 

Mastery of basic learning outcomes using Assessment 

Sheet 2-02 (LP 2-02): Basic Process. Results obtained on the 

pretest that none of the students who pass, with 0% average 

mastery. This is also because students have never practiced 

basic science process skills in carbohydrate metabolism 

materials or on other subject matter, so the student scores in 

this initial test are very low. Results on the posttest there are 

22 students who pass and 8 students that were not pass, the 

overall percentage of classical mastery only amounted to 

73.33%. The lack of mastery in LP 2-02 was due to some 

students being unenthusiastic, uninterested, and unmotivated 

in practicing basic process skills. The low motivation of 

student learning was caused by unmotivated students. In the 

learning students activity was only answered the question in 

the students' worksheets without any practice,  so the students 

feel bored, saturated and feel monotonous. The average 

preliminary test proportion shows 0.02 and the average 

proportion of the final test is 0.84. From the data shows there 

is an increase in the proportion of correct answers after the 

students follow the learning activities that use learning tools 

oriented process skills, meaning that the use of learning tools 

can assist students in improving process skills, especially basic 

process skills. The average value of the sensitivity index is 

0.84 with the sensitive category.
 

Broadly speaking, it is found that science process skills can 

improve student learning outcomes both products and 

processes. These results are almost identical to some of the 

results of the study by Aktamis and Ergin [15] which 

concluded that students who received skills training in the 

science process were more successful than students who 

received traditional training. The results of his research 

indicate that science skill givers improve students' academic 

achievement. Haryono [16] also states that science process 

skills-based learning model is significantly effective for 

improving the ability of students' science processes and 

science learning outcomes that include mastery of concepts, 

processes and attitudes. Mahsul [17] also states that learning 

based science process skills that taught by direct learning 

model can complete the objectives of product learning and 

student completeness in a classical manner. The same 

statement was declared by Haryati, et al.[18] that the direct 

learning model can improve the science process skills as well 

as the students higher order thinking skills. 

B. Affective Observation 

Observations on the affective domain that includes 

character behaviors and social skills are performed at each 

meeting. on the assessment of the character of accuracy, 

honesty and cooperation in a row obtained the average score 

of 90.00; 89,17 and 90,00 (Table 2), where the three are in 

very high category. 

 
TABLE II. The Results of Character Behaviors Observation 

Score  
Characters 

Accuracy  Accuracy 

Score Average 90,00 89,17 90,00 

Average of 

Category 
Very high Very high Very high 

In social skills that contribute ideas / opinions, be a good 

listener and appreciate the opinions of friends in a row 

obtained the average score of 89.38; 91.04 and 89.58 (Table 
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3), where the three are in very high categories. This suggests 

that the use of learning tools oriented process skills that 

involve student interaction in learning can improve the attitude 

of character and social skills of students during learning. 

During the learning activities, teachers emphasize students to 

perform the character and process skills in each phase / 

learning steps (in accordance with the developed of lesson 

plan). This reasoning is also reinforced by the assertion from 

Yara [19] who states that students' attitudes whether character 

or social skills are strongly influenced by the teacher's 

attitudes and the learning model used during the lesson. 

TABLE III. The Results of Social Skills Observation 

 

Score  

Social Skills 

Contributing 

Ideas/Opinions 

Be a good 

listeners 

Appreciate the 

opinion of 

friends 

Score Average 89,38 91,04 89,58 

Average of 

Category 
Very high Very high Very high 

 

Through the inculcation of character behaviors and social 

skills in learning activities in schools was aimed for students 

to apply the scientific attitude in everyday life when 

interacting with the environment. The results of the study by 

Suyanto [20] convey that with the education of character and 

social skills applied systematically and sustainably, a child 

will be emotionally intelligent. This emotional intelligence is 

an important provision in preparing children for the future 

because one will find it easier and more successful to face all 

kinds of life challenges, including the challenge of 

academically successful. The application of these affective / 

scientific attitudes in the objective of biology learning is that 

learners have the ability to cultivate a scientific attitude that 

includes honest, objective, open, tenacious, critical and can 

cooperate with others. It is also stated by Carin [2] that one 

component in biology is scientific attitude.
 

IV. CONCLUSION 

Based on the results and discussion of this research that 

has been described previously, it can be concluded that (1) 

Student learning outcomes after following a science process 

skills-based learning process can improve students' 

understanding seen from the results of preliminary and final 

test that has increased the proportion of correct answers either 

on the test in LP product or process; (2) The affective level of 

character and social skill of the students in the learning 

activity using the learning devices which based on science 

process skill is very high. 

V. SUGGESTION 

Based on the conclusion, the researcher suggests: (1) The 

learning process by implementing the learning devices based 

on science process skill with direct learning model requires the 

preparation and management of the mature time in the 

implementation of its teaching-learning activity especially at 

the practicum activity so that the teaching and learning 

activities can be appropriate allocation of time provided; (2) It 

is necessary to conduct similar research on other biological 

concepts so that students are accustomed to practicing process 

skills because it is one of the goals in learning biology as an 

important aspect of Life Skills; (3) Any device that will be 

developed with any method or approach should not forget to 

insert the character and social skills. It is because the 

importance of noble planting can be started from within the 

school then be applied to daily life in the future. 
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