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ABSTRACT 

This study aims to determine the improvement of students' science process skills in the plant anatomy course by 

using an inquiry learning model. The method used in this research is a quasi experiment. The research design used 

was the pre-test post test control group design. The sample in this study were all students in semester III with a total 

of 65 people divided into 2 classes, 1 class as the experimental class and 1 class as the control class. Data collection 

was conducted using instruments in the form of test descriptions and observation sheets. The data analysis technique 

used the One Way Anova test. The results showed an increase in student science process skills using the inquiry 

learning model. 
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1. INTRODUCTION
Regulation of the Minister of National 

Education (Permendiknas) No. 22 of 2006 states that 

science learning should be carried out by scientific 

inquiry to build the ability to think, work and have a 

scientific attitude and communicate it as an important 

aspect of life skills. Inquiry Model is a series of 

learning activities that maximally involves all 

students' abilities which aim to seek and investigate 

systematically, critically, logically, and analytically 

so that they can formulate their own findings 

confidently [1]. 

Inquiry is a learning model that has an 

important role in building a constructivist learning 

paradigm that emphasizes student learning 

activeness. The application of an inquiry model based 

on constructivist theory makes students gain direct 

experience and build their own knowledge [2]. 

Inquiry learning can motivate students to experiment 

so that they have learning skills in finding a principle 

of learning material based on the problems posed and 

the learning atmosphere becomes more enjoyable 

because in the learning process students are actively 

involved in it [3]. 

Inquiry learning is learning that emphasizes 

the intellectual development of children. The 

advantages of the inquiry learning process are (1) it 

encourages relationships to grow in cooperation, (2) 

provides fast feedback, (3) provides confirmation of 

time on assignments, (4) deals with many predictions, 

and (5) is responsive to differences in talents and 

learning methods. [4]. 

From the description above it can be 

concluded that inquiry learning does not only develop 

intellectual abilities but all existing potential, 

including emotional development and inquiry skills, 

which is a process that starts from formulating 

problems, formulating hypotheses, collecting data 

and making conclusions. Process skills are all 

learning activities in the teaching and learning 

process in motion and action to discover, develop 

facts, concepts and foster and develop attitudes and 

values [5]. Process skills consist of a number of skills 

that cannot be separated from each other, but there is 

a special emphasis in each of these skills which 

includes: Observing (observation), Grouping 

(classification) Interpreting (inference), Predicting 

(prediction), Implementing (application ), 

Communicating, Asking Questions, Conducting 

Experiments [6]. 

Science process skills are skills that are 

obtained from the training of basic mental, physical 

and social abilities as a driving force for higher 

abilities. The approach to process skills is described 

in teaching and learning activities paying attention to 

the development of knowledge of attitudes, values 

and skills. Process skills aim to improve the ability of 

students to realize, understand and master a series of 

activities related to the learning outcomes that 

students have achieved. The series of activities in 

question are activities to observe, classify, interpret, 
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predict, implement, plan research, and communicate 

[7]. 

2. BACKGROUND
Improvement and development of student 

science process skills needs to be done in learning. 

Cognitive skills such as logical thinking, reasoning 

and problem solving all rely on students' science 

process skills [8]. In the context of science learning, 

it is explained that inquiry learning can facilitate 

students to develop new skills, manipulation and 

process skills, communication skills, creative skills, 

and student attitudes. Then another view of learning 

with an inquiry approach can involve students 

actively using scientific processes and scientific and 

creative skills as they find answers to the questions 

posed [9]. In this case, learning is designed by 

exposing students to contextual problems related to 

lecture materials so that students know why they are 

learning then identify and collect information from 

source books [10]. 

Scientific knowledge that comes from 

science process skills is able to solve problems in 

society [11]. Students who master science process 

skills can do the concepts they want to understand on 

their own. Science process skills train students to 

collect information, analyze information, and apply 

this information in a broader context in their lives. 

Students who master science process skills are able to 

work logically and systematically. The abilities 

obtained can also be transferred to other fields of 

science. Once students can make graphics, for 

example, the learning outcomes can be applied to 

other fields of science [6]. 

Science process skills are beneficial for 

students, science process skills can be used to solve 

learning problems and students' daily lives [12]. 

Students who master science process skills can carry 

out simple scientific investigation activities to find 

out for themselves the concepts they want to 

understand. Science process skills benefit students. 

Based on the opinion of these experts, it can be 

concluded that the application of science process 

skills requires physical and mental-intellectual 

involvement of students. It can be used to train and 

develop students' intellectual skills or thinking 

abilities. In addition, it also develops scientific 

attitudes and students' abilities to discover and 

develop facts, concepts, and principles of science or 

knowledge. 

The scientific approach has relevance with 

authentic assessment where assessment is an 

important part of learning. Learning is not only result 

oriented but also process oriented. Science process 

skills are basic skills and integrated skills. Student 

process skills can be developed from direct 

experience, learning that accommodates direct 

experience is inquiry learning [13]. Learning 

activities aim to foster students' ability to use process 

skills by formulating questions that lead to 

investigative activities, formulating hypotheses, 

conducting experiments, collecting data, processing 

data, evaluating and communicating their findings in 

the learning community. Setyosari [14] stated that 

effective learning is the unity of quality learning. 

Learning is said to be effective if the learning 

objectives are achieved [15]. 

Increasing science process skills can be done 

through the application of inquiry methods in 

learning [16]. The same thing also states that 

students' abilities in inquiry can be trained through 

the application of inquiry learning [17]. Thus, inquiry 

activity is indispensable as an effort to optimize the 

involvement of students 'direct experience in the 

learning process. This is supported by research of 

Ayuningtyas [18] showing that the students' science 

process skills achieved the good category with an 

average score of 83.31. The conclusion is that 

students' science process skills can be improved by 

using guided inquiry models in the ongoing learning 

process. Then the study [15] showed that the increase 

in science process skills of students with different 

knowledge, the application of inquiry learning was 

most effective at level 3, students with high and low 

initial knowledge obtained higher gain scores from 

the application of inquiry learning levels 2 and level 

4 and research. Putri [19] from the results of the 

study showed that the implementation of the lesson 

plan in cycle I to cycle II with the good category was 

very good and student learning outcomes had 

increased from cycle I of 41.46% which completed to 

80.48% then those who were complete in cycle II 

could declared classically complete. The conclusion 

is that the guided inquiry learning model can improve 

students' science process skills and student learning 

outcomes class VIII C of SMP Negeri Banjarmasin. 

Plant anatomy is a compulsory subject in 

the biology education program of the FKIP 

Muhammadiyah University of Bengkulu. The two 

combinations of aspects of plant anatomy material 

with the application of inquiry models are seen as 

effective in helping students to think more creatively 

in mastering the basic concepts of plant anatomy and 

of course further improving students' science process 

skills, this is supported by the results of research [20], 

which states that there is an influence of the learning 

model. laboratory inquiry into students' science 

process skills. 

Based on the results of preliminary 

observations of the Plant Anatomy lecture in the 

biology education study program at FKIP 

Muhammadiyah Bengkulu University, lecturers have 
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provided opportunities for students to develop their 

skills by applying the discussion method with the 

addition of power point media aids and book 

references as a learning resource, which is the 

method. This discussion is a method commonly used 

in ongoing lectures, so it can be said to be a 

conventional learning model. However, this learning 

has not been felt to be able to increase the ability of 

students' science process skills in this subject. 

From the data obtained during observation, 

the average scores of all students in the plant 

anatomy subject were 69.50 and 68 (3rd semester 

student scores). Based on the background and 

observational data, it is necessary to carry out 

research to improve students' science process skills in 

the Plant Anatomy course by using an inquiry 

learning model. 

3. RESEARCH METHOD

3.1 Research Preparation

3.1.1. Preparation phase
At this stage the researcher examines the 

sub-topic of root anatomy as teaching material, 

followed by making SAP, research instruments and 

student worksheets. 

3.1.2. Implementation Stage 
The implementation stage begins with 

giving a pretest. During the learning process, the 

researcher acts as a lecturer in plant anatomy by 

applying inquiry learning models and conventional 

learning. Furthermore, all data collected were 

analyzed and given conclusions. 

3.2 Research Design 
This research is a quasi-experimental 

research type, to determine the improvement of 

students' science process skills using inquiry-based 

learning models, and those using conventional 

learning models.  

The design used in this study was the pretest 

posttest design, which was divided into two groups, 

namely the inquiry learning model group and the 

conventional learning group. For the treatment group, 

namely the class that applied the inquiry model 

learning (X1) while the control group applied 

conventional learning (X0), after which the two 

groups were given a test in the form of knowledge 

about plant anatomy both the same pretest (O1) and 

the same posttest (O2), and then tested One Line 

Anava. The design table is as follows:

 Table. 1 Pre-test-post-test design for experimental and control class  

Information : 

O1: Pretest 

X1: learning with the Inquiry model 

X0: Conventional Learning 

O2: Postest

 [21] 

3.3 Data Analysis 

3.3.1 Test Prerequisite Analysis 

3.3.1.1 Normality Test 
The normality test is used to test whether the data in 

the study were obtained from a normally distributed 

population or not. In this study, the normality test 

used SPSS, namely the One Sample Kolmogorov-

Smirnov test. 

The steps are as follows: 

1. Determine the hypothesis.

H0: The sample is not normally distributed

H1: The sample is normally distributed

2. The test decision.

H0 is rejected if p value <0.05 or not rejected if p

value> 0.05

3.3.1.2 Homogeneity Test 

If a normality test gives an indication that 

the research result data is normally distributed, then 

the homogeneity test of this research sample is 

carried out. This test is intended to test the similarity 

of population variances that are normally distributed, 

the homogeneity test uses the SPSS program through 

the Levene Statistic test. If the probability value is> 

0.05 then the data comes from a population with the 

same or homogeneous variance. 
3.3.1.3 Hypothesis Testing 
a. The data obtained will be used one way ANOVA

test (One Way ANOVA) and statistical analysis

assisted by IBM SPSS software for windows and

Microsoft Excel. If there are significant

differences, continue with the LSD or Tukey test

in determining:

Group Pretest Treatment Postest 

A (eksperimen) O1 X1 O2 

B (Control) O1 X0 O2
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• Differences in science process skills in the

inquiry learning model and conventional

models

4. RESULTS AND DISCUSSION

4.1 Research Results

4.1.1 Description of Research Implementation
This research is a quasi-experimental 

research. This research was conducted on the third 

semester students of the biology education study 

program FKIP Biology, Muhammadiyah University 

of Bengkulu. The subject population consisted of two 

classes, as the research sample two classes were 

determined to have relatively the same academic 

ability / homogeneous through the pretest. The 

material chosen in this study was plant root anatomy. 

After the initial test (pretest) is completed, the two 

selected classes will be given a different learning 

model. The first experimental class (32 people) was 

given an Inquiry learning model and the control class 

(33 people) was given a conventional learning model. 

After the learning activities were completed, the two 

classes were given a final test (postest) with slightly 

different questions and an observation sheet in order 

to determine the increase in science process skills 

between students who received inquiry and 

conventional learning models. 

4.1.2 Description of Science Process Skills Data 
The data obtained and analyzed in this study 

were scores from the observation of science process 

skills of students who received inquiry and 

conventional learning. The data collection for science 

process skills used observation sheets totaling 12 

observation items with scoring guidelines 0-3. Data 

from the research results of observations of science 

process skills using anova analysis. The following is 

the data on the results of measuring science process 

skills from the Inquiry experimental class and the 

conventional control class. 

4.1.2.1 Observation of Science Process Skills 
Science process skills data were obtained as follows: 

Table 2. Calculation of Total Score, Highest Score, Lowest Score, Average, Standard Deviation, 

Initial Test Variance 
Calculation Class 

Eksperiment Control 

Inkuiry Conventional 

Total score 788 734 

Highest Score 34 30 

Lowest Score 19 15 

Average 25,41 22,24 

Standard Deviation 4,76 3,95 

Variance 22,71 15,62 

From Table 2 it can be seen that the total 

score, highest score, lowest score, average, standard 

deviation, and variance for the two learning classes 

have all different values, none of which are the same. 

So to make sure we continue with the normality test, 

homogeneity and one-way ANOVA, if there is a 

difference then a further test is carried out. 

Based on table 2, it is known that the data 

frequency of all groups. Before continuing the 

analysis, it is necessary to know whether this data is 

normal or not. So it is necessary to test for normality 

with the One sample Kolmogrov-Smirnov test using 

SPSS. From the results of the normality test, the 

following data were obtained: 

Table 3.Normality Test (NPar Tests) Results of Science Process Skills 

The criteria for assessing the normality test are: 

H0: the population has a normal distribution if the sig 

value ˃ 0.05 

H1: the population has an abnormal distribution if the 

sig value ≤ 0.05 

Based on the data above, it can be seen that the 

value of science process skills is in normal 

circumstances. After the normality of the data is 

known, it is necessary to test the homogeneity using 

Levene. The results of the homogeneity test of 

science process skills are as follows: 

Aspect of Ability Group 
Kolmogrov-Smirnov 

Conclusion Ket. 
Stad. Sig. 

Science Process 

Skills 

Inkuiry 4,766 0,280 Accept H0 Normal 

Conventional 3,953 0,659 Accept H0 Normal 
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Table 4. Homogeneity Test of Science Process Skills Results 

The criteria for assessing the Levene test are: 

H0: the population has the same variance if the sig 

value ˃ 0.05 

H1: the population has unequal / different variances 

if the sig value ≤ 0.05 

From Table 4 above, it can be seen that the 

significance value is 0.146, this means that it is 

greater than 0.05, so we know that the data on the 

results of science processing skills with inquiry 

learning, and conventional have homogeneous 

variances. Based on the analysis of data that is 

normally distributed and homogeneous, one way 

Anova test can be continued. 

To determine the homogeneity of the two 

classes, a one-way Anova test was carried out after it 

was known that the science process skills data were 

normally distributed and homogeneous, then we need 

to look at the average difference between inquiry and 

conventional learning. The following is the ANOVA 

table of science process skills: 

Table 5. One-way Anova Results of Science Process Skills 

Sources of 

Difference 
Sum of 

Squares 
df 

Mean 

Squared 
F Sig. H0 

Between groups 189.152 2 94,576 4,620 0,012 

Reject Inter Group 1883.480 92 20,473 

Total 2072.632 94 

Judging from the results above, the 

significance value obtained is 0.012 which is smaller 

than 0.05. It means that the results of students' 

science process skills using inquiry and conventional 

learning models are very significantly different. To 

find out the differences between treatments, a post 

hoc test is carried out. 

Table 6. Post Hoc Advanced Test of Science Process Skills 

Class Mean Difference Sig. H0 

Inkuiry Conventional 2.69306* .019 Reject 

Conventional Inkuiry 3.17693* .006 Reject 

Based on table 6, it is obtained that the sig 

value is smaller than 0.05, which means there is a 

difference, so it is necessary to continue with the 

LSD further test to see the difference. From table 6, 

inquiry and conventional are 0.06. Because the two 

classes have no very real differences, there is no very 

good learning model to improve students 'science 

process skills, conventional inquiry is better for 

improving students' science process skills in learning 

plant anatomy. 

4.2 Discussion 

4.2.1 Science Process Skills in Inquiry and 

Conventional Learning 
Judging from the data that has been 

obtained, the average for the inquiry class is greater 

than the conventional class. This approach is very 

integrated including the application of scientific 

processes with logical thinking and critical thinking 

processes. Inquiry is an approach to gaining 

knowledge and understanding by asking, observing, 

investigating, analyzing, and evaluating. In learning 

with the inquiry learning model students see the 

science process as a skill that they can use to become 

more curious about, everything in this world sees 

lecturers as facilitators asking more questions, where 

the questions are used to develop activities and 

materials, skilled in proposes cause and effect from 

observations and is full of pure ideas. 

Mastery of science process skills by students 

will develop students' independent learning ability to 

see and explore the world, solve problems and seek 

new understandings [22]. Through process skills, 

attitudes and values are developed which include 

curiosity, honesty, patience, openness, non-

superstition, critical, persevering, tenacious, careful, 

disciplined, and caring for the environment [23]. 

Written tests cannot measure work performance, but 

remains useful for measuring mastery of the 

knowledge base, including the knowledge base for 
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students to display their performance. This is also in 

accordance with research [24], that the application of 

guided inquiry has a significant effect on students' 

science process skills; it is also in accordance with 

research [25] that the inquiry approach can improve 

students' science process skills in biology science 

learning. 

The learning material delivered by the 

teacher tends to be taken for granted without any 

prior analysis so that the application of low learning 

independence in learning, the teacher must provide 

continuous guidance in learning, students will only 

carry out the learning process according to the 

instructions given by the teacher. As a result, teacher-

centered learning models such as conventional 

learning models are more suitable to be applied to 

students who have low learning independence. The 

conventional learning model is a teacher-centered 

learning model. In the learning process, the teacher 

has a very important role. Teacher activity is an 

important concern in the conventional model. This 

learning model does not provide opportunities for 

students to take part in the learning process in other 

words, it does not provide opportunities for students 

to develop their learning independence. So that the 

conventional learning model is suitable for students 

who have low learning independence. 

From the results of the analysis, it can be 

seen that the mean comparison of conventional 

inquiry learning models is 3.176. So it can be 

concluded that the improvement of science process 

skills is better done using inquiry learning models 

because the effectiveness value is greater than 

conventional learning models. 

Based on the research that has been done, 

with several articles in similar research journals it can 

be said that the application of inquiry model learning 

is good to be applied and used as an alternative to 

learning biology in universities in improving the 

quality of student science process skills. 

5. CONCLUSION
Based on the results of data analysis and 

discussion, several conclusions can be made: 

1. There are differences in the science process skills

of students who use inquiry and conventional

learning models.

2.Inquiry learning model is an excellent model for

improving students' science process skills.

3.Inquiry learning model is a very good learning

model when compared to conventional because the

two classes of Inquiry learning model and

conventional learning alone have no very real

differences.
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