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Abstract 
This study was aimed to analyse the ability of prospective Biology teachers 

to master the learning concepts and Biology Science materials in Junior High 

Schools. The used method in this study was a descriptive analysis, involving 

some prospective teachers (the students who were taking micro-teaching 

courses (PPL-1) in even semester of 2017/2018 academic year) in the Biology 

Education Study Programme FKIP Untan, as the research subjects. A total 

of 30 university students with GPA ≥ 3.00 were randomly selected. The 

instrument in this study was an ability assessment of learning concepts and 

materials of Biology Science in junior high schools. The data analysis was 

done in descriptively qualitative and quantitative methods; including data 

collection, data reduction, data presentation, data analysis using means and 

percentages, and conclusions eventually. The results showed that the 

prospective Biology teachers in mastering the concept of learning obtained 

an average value of 76.89 with A, B, and C grades respectively, 46.67%, 

40.00%, and 13.33%. For mastering the biology science concept, it was 

obtained an average value of 75.73 with grade A, B, and C respectively, 

33.33%, 46.67%, and 20.00%. It was certainly concluded that the ability of 

prospective biology teachers in mastering the concepts of learning and the 

materials of Biology Science was classified into the good category. 
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Future teachers are encouragingly 

required to master the pedagogic 

knowledges, one of them is the learning 

concept. The learning concept in 

education is interactively implemented in 

inspirational, pleasurable and 
challengeable ways in order to motivate 

students to actively taking part; it is also 

providing an adequately necessary space 

for the initiative, creativity and 

independence of students according to 

their talents, interests, physical and 

psychological development 
(Permendikbud, 2016). The fundamental 
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concept of the learning process is a 

positive postulation reflecting students as 

the subjects that are highly capable to 

actively discover, process, construct and 

use knowledge. Hence, prospective 

teachers are obligatory to master the 

learning concept theoretically and 

practically.  

Apart of understanding the learning 

concept, prospective teachers are 

necessarily recommended to comprehend 

the learning materials based on their 

teaching subjects. This is accordingly 

identical to the statement of Kunandar 

(2011); Zulkifli & Royes (2017) 

regarding the teacher competencies; 

every teacher is strongly advised to 

deliver competently their teaching 

lessons to students. The prospective 

Biology teachers are advisable to at least 

understand the minimum standard of 

Biology modules, either for the 

competency levels in junior high schools 

(SMP) or senior high schools (SMA). 

The comprehension of materials for both 

the teachers and the future educators is 

closely related to the learning outcome of 

students. If a potential teacher adequately 

masters one of their teaching modules, 

this will benefit for both parties in easily 

delivering and absorbing the lessons. In 

transferring knowledge, it may certainly 

associate to some methods that are being 

used. The accuracy in selection of 

methods, strategies, approaches and 

learning models will influence the 

studying results of students. This is 

agreed by Slavin (2011), stating that 

teachers can facilitate students in 

constructing their own thoughts, which 

results to meaningful and relevant 

information for students in receiving 

knowledges. In this case, if the methods 

used by teachers are precise in 

transferring knowledge, the result may 

lead to the meaningful learning process.   

In National Curriculum 2013, the 

learning process is advisable to use 

scientific approaching. To strength the 

scientific approaching, integrated 

thematic (intrasubject) and thematic 

(intersubject) are necessarily 

implemented to have the discovery-

inquiry based learning method. In order 

to encourage students to generate 

contextual works individually and group 

basis, it is advisable to use the learning 

approaches that generate project-based 

learning systems (Permendikbud, 2016; 

Dewi et al., 2017). 

Natural Science is the branch of 

knowledge that learns about the natural 

phenomenon, including living and 

unliving organisms. The Science subject 

is scientifically discovered and 

developed across the series of researches 

by scientists in searching for 

knowledgeable answers of questions of 

“what?”, “why?”, and “how?” about the 

symptoms of natural phenomenon and 

their application in technology and daily 

life (Rahayu, 2012). The learning of 

Natural Science emphasises on the 

implementation of direct learning 

experience to develop competencies in 

order to enable students to explore and 

understand scientifically the natural 

surroundings. Thus, it is necessarily 

acquired to comprehend the concept of 

Natural Science for teachers and future 

educators who will teach the concept.  

With the course of micro-teaching 

(PPL-1), prospective teachers and 

university students who take the course 

will get trained in applying for their 

abilities in the learning process at a small 

class. Otsupius (2014); Rahmawati & 

Suriani (2016) demonstrated that the 

micro-teaching course is a training 

technique for potential teachers in 

learning the studying process. This 

learning concept uses a factual situation 
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in order to develop teaching skills and to 

help teachers attain more in depth-

knowledge about the art of teaching by 

the reduction of some teaching 

complexities that is significantly related 

to the total students in a class, content 

scope and time framing.  

Besides of mastering the teaching 

subjects, future teachers are mandatory to 

learn the basic concept of learnings, 

regarding the models, strategies and 

approaching as well as the used learning 

methods. Importantly, prospective 

teachers are also compulsory to master 

the assessment of the learning process of 

National Curriculum 2013. For those 

who take the micro-teaching course 

(PPL-1), it is expectable that they have 

mastered the basic concepts of learnings 

and the comprehension of materials that 

will be taught in classes.  

Prospective teachers advisably 

must know about what must be carried 

out during the learning process as to 

necessarily have an optimal 

comprehension of the use of varied 

methods that is creative and innovative in 

order to attract student attentions (Larlen, 

2013; Adnan, 2017; Supriadi, 2017). 

According to Sihes (2014), learning is 

based on the stages of its complexity; 

beginning from the easiest learning styles 

to the complex ones, so that students are 

easily understandable to them. Learning 

is the process of facilitating students as to 

a good teaching environment, thus it is 

highly required to understand the 

methods and the learning models 

(Hanafi, 2014; Salmi, 2019; Andriani, 

2015). The knowledge about the varied 

learning methods will be used by the 

prospective teachers to teach a certain 

material on their subjects, such as Natural 

Science (IPA). This is eventually 

expected that the future teachers can 

develop their potencies in selecting a 

precise method in the learning process. 

This learning concept is referred to the 

concepts that will be used by both 

teachers and potential educators in 

educating students through the learning 

methods, learning strategies, learning 

approaches and learning models that are 

suitable for their teaching modules.  

The mastering of materials that will 

be taught in class is advisedly possessed 

by teachers and future educators 

accordingly to their subjects. 

Nevertheless, there are some university 

students (prospective teachers) that have 

not mastered their teaching materials 

while doing the training of micro-

teaching course (PPL-1). Based on the 

results of the observation produced on 

April 11th, 2018 on a few prospective 

teachers (university pupils taking the 

micro-teaching course (PPL-1) that is 

considered from RPP assessment and 

peer-teaching), it was obtained that 

approximately 25% of 8 students did not 

master their teaching courses. Similarly, 

in the mastering of learning concept, 

there were some students still irrelevant 

in determining models and methods of 

the learning materials. Of eight students, 

there was about 37.5% of who were not 

accurate in selecting the learning 

methods and models over their teaching 

modules.  

Other studies correspondingly 

agreed to the above explanation. It was 

revealed that the results, regarding to the 

future teacher abilities in compiling 

scientific-based RPP, provided an 

average value of 78,97 with a good 

category in the first RPP arrangement; an 

average value of 84,52 with a very good 

category in the second RPP arrangement; 

and an average value of 96,00 with a very 

good category in the third RPP 

arrangement (Chusni et al., 2017). Other 

results from Machin (2014) stated the 
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application of scientific approaches 

positively influenced the results of 

cognitive, affective, and psychometric 

learnings of students; and successfully 

achieved to the classical finishing that 

has been established before. Another 

different result performed by Indriati 

(2012) also demonstrated that the 

application of science-edutainment 

learnings with animation is potential to 

increase the learning outcomes of 

students on the concept of light. Sadiqin 

et al., (2017) similarly investigated the 

comprehension of Natural Science 

concepts on junior high school students, 

through the learning method of problem-

solving style, on the topic of object 

alterations surrounding us, which was 

obtained the means of student concept 

understanding at 52,28, before studying, 

with the poor category; while the average 

outcome after studying was 77,40 at the 

good category. The student thinking 

ability in observing an object, abstract, 

discrimination and problem rule setting is 

still sorted at the very good category.  

Therefore, from what has been 

elaborated previously, it is necessarily 

required to conduct a further study of an 

ability analysis of future teachers, in 

mastering the learning concepts and 

Biology Science materials in junior high 

schools, on university students who are in 

the study programme of Biology 

Education in academic year 2017/2018. 

 

METHOD 

The used method in this study was 

a descriptive analysis. This analysis was 

aimed to provide a portrait of the existing 

variables of field phenomenon in the 

research sites (Sugiyono, 2015). This 

study drew about the mastering skills of 

the learning concepts and Biology 

Science materials on the prospective 

Biology teachers for junior high schools. 

The implemented activities in this study 

were: (1) determination of a randomly 

research subject, (2) providing a research 

instrument to the research subjects, (3) 

collecting the research data, (4) analysing 

the results of study, (5) concluding the 

research result, and (6) making the report 

of study.  

The subjects involving in this 

research were the future teachers, 

currently taking the micro-teaching 

course (PPL-1) at even semester in 

2017/2018 on the study programme of 

Biology Education, with a total of 30 

people who were randomly selected. 

Another detail of the selected students in 

this study was each of 10 people placed 

at class A and class B, and other 10 

people located at class PAPK, with GPA 

of ≥ 3,00.  

The procedure in this study was 

consisting of three steps. First, the 

preparation step; (1) in this step, the 

researchers conducted an observation to 

collect the initial data of learning 

concepts and Biology Science materials 

on the prospective teachers, including 

providing the research instruments by 

making some drafts and questions, and 

finally testing the requirements of 

research instruments. Second, the 

implementation step; (2) all the 

instruments that have been complied to 

the procedure of requirement test were 

given to the research subjects by 

providing an ability test of the concepts 

of learnings and Biology Science, then 

data collection was performed to reduce 

some unusable data to further analyse in 

order to take a conclusion. Third, (3) the 

reporting step.  

The research instrument used as a 

data collection tool was the test question 

of the basic learning concepts and 

Biology Science materials. The questions 

of the basic learning concepts comprise 
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of the method, strategy, approach, 

learning model, assessment, and its 

application in the Biology Science 

learnings in junior high schools. The 

Biology Science materials consist of 

several essential chapters such as food 

web, classification of living organisms, 

genetics, symbiosis and ecosystem, 

meristem tissues and other plant tissues, 

plant motions, photosynthesis, digestion 

system, circulatory system, sensory 

system, hormonal system, environmental 

pollution and biotechnology. The total of 

questions given to the subjects for the 

learning concepts were 15, while the total 

of 25 questions were assigned for the 

Biology Science materials, both in 

multiple choice based.  

The questions of the ability 

assessment for the future teachers, about 

the learning concepts and Biology 

Science materials in junior high schools, 

were considered as an indicator to 

measure their abilities. Besides, there 

were some answer sheets used to 

determine their GPA and their class type 

as the prospective Biology teachers.  

Every tool of data collection must 

have a validation and reliability in order 

to have a good tool of data collection 

(Djaali & Muljono, 2008). The questions 

given to the prospective teachers were 

adapted from the questions of the 

competency test of Natural Science for 

teachers in junior high schools. The 

selected questions were initially assessed 

of their validation and reliability. The 

assessment of the instrument validation 

by using the content validity was done by 

an educational expert. While, the 

assessment of the instrument reliability 

was done by using the alpha-cronbach 

analysis (Azwar, 2013). The results of the 

content validity assessment on the 

questions of the learning concepts and 

Biology Science materials were claimed 

valid by the experts, and the results 

measured for the reliability of the 

learning concepts and Biology Science 

materials were presented at 0,59 and 

0,61, respectively. Considering these two 

values, the instruments used in this study 

have fulfilled the valid and reliable 

requirements.  

The data analysis techniques used 

in this study were quantitative and 

qualitative descriptive analysis (Creswell 

& Clark, 2007). The steps of data analysis 

using the qualitative and quantitative 

methods encompass of data collection, 

data reduction, data display and analysis 

using means and percentage, and 

conclusion. The type of data collected in 

this study was quantitative and 

qualitative type. The quantitative data 

type was analysed by scores, grades, 

averages and percentages, while 

qualitative type was by category 

classification.  

To determine average, percentage 

and category classification, the capability 

of the potential Biology teachers in 

mastering the learning and Biology 

Science concepts was referred to: 

1. Scoring; where 1 is for true and 0 is for 

wrong 

2. Grading 

3. Calculating means 

4. Calculating percentage 

5. Determining category 

 

Grade Range Category 

80   ≤  A  ≤ 100 Very Good 

70   ≤  B  ˂  80 Good 

60   ≤  C  ˂  70 Adequate 

50   ≤  D  ˂  60 Less 

 

RESULTS AND DISCUSSION 
The data of this finding provided 

the results of the ability test of the future 

teachers on the learning concepts and 

Biology Science materials. This study 

http://jurnal.untan.ac.id/index.php/PMP
http://jurnal.untan.ac.id/index.php/PMP
http://jurnal.untan.ac.id/index.php/PMP


Jurnal Pendidikan Matematika dan IPA  

Vol. 11, No. 1 (2020) h. 22-33  

Kurnia Ningsih  
Analysis Of Prospective Biology Teacher Capabilities In Acquiring The Learning Concepts And Biology Science Materials In 

Junior High Schools 

27 

involved the total of 30 participants. The 

data was obtained from all collections of 

the test results, then was reduced 

according to the examined concepts, 

which were the basic learning and 

Biology Science. Furthermore, to assess 

the ability of the prospective teachers in 

mastering the both concepts, it could be 

referred to the obtained values of average 

and percentage. The achieved average 

values were initially performed by 

scoring, then converting them to the 

grade system. The ability of the 

prospective Biology teachers in 

mastering the learning and Biology 

Science concepts was shown in the form 

of grade displaying in Table 1.   

 

Table 1. The Ability of the Prospective Biology Teachers in Mastering the 

Learning and Biology Science Concepts in Junior High Schools

 

In this current study, the total of 

those participants who were currently 

taking the micro-teaching course were 30 

people, who have been provided with the 

test questions of the learning and Biology 

Science concepts that have been divided 

into 15 and 25 questions for each 

concept. After that, the scoring was 

performed. The obtained scores from 

those participants were then converted 

into the grade system. Based on the 

results, it was obtained that the average 

values of mastering both the basic 

learning concepts and the Biology 

Science essential concepts were at 76,89 

and 75,73, respectively. These findings 

showed that the ability of the future 

Biology teachers was at the good 

category. This was obtained from the 

measured values of each question of the 

learning and Biology Science concepts. 

The percentage of the proficiency in the 

learning concepts on the prospective 

Biology teachers was displayed in Table 

2.  

 

Table 2. Proficiency Percentage of Learning Concepts  

on the Prospective Biology Teachers 

No. 

 
Learning Concept 

Question 

Number 

Proficiency 

(%) 

Average of 

Each Concept 

(%) 

1 Determination of BC and 

Learning Objectives 
4 

10 

70,00 

76,67 
73,34 

2 Determination of Learning 

Methods 
1 

2 

11 

93,33 

86,67 

80,00 

86,67 

Grade (Category) Basic Concept of Learning Biology Scince Materials 

Average 76,89 75,73 

A (Very Good) 46,67% 33,33% 

B (Good) 40,00% 46,67% 

C (Adequate) 13,33% 20,00% 
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No. 

 
Learning Concept 

Question 

Number 

Proficiency 

(%) 

Average of 

Each Concept 

(%) 

3 Identification of Learning 

Models 
3 

7 

8 

83,33 

66,67 

80,00 

76,67 

4 Analysis of Assessment 

Technique in Learning  
5 

6 

9 

12 

13 

14 

15 

86,67 

73,33 

70,00 

86,67 

73,33 

63,33 

63,33 

73,81 

Average 76,89  
 

Table 2 showed that the learning 

concept, especially in determining the 

Basic Competency (KD) and the learning 

objectives, of the potential Biology 

teachers was at 73,34 with a good 

category; it was obtained from the 

question number (4) regarding the 

providing of the Basic Competency, 

where the future teachers were requested 

to determine the learning objectives and 

the question number (10) regarding the 

request of selecting some relevant 

learning activities. This is 

correspondingly suitable with the results 

performed by Chusni, et al. (2017), that 

prospective Physics teachers in 

constructing the learning objectives were 

at the good category. 

The mastery of determining the 

learning objectives by the potential 

Biology tutors, preceding with the initial 

case, was obtained about 86,67% at the 

very good category; this was obtained 

from questions number (1), (2) and (11). 

For instance, question number (1), while 

teaching the chapter of digestion system, 

teachers generally use the display of torso 

as the learning tool. By involving 

students in the class, teachers will appoint 

some organs of the torso that get involved 

with the digestion system and will 

explain the mechanisms of digestion 

system during the eating process. The 

learning method selected by them was a 

demonstration method; this question was 

answered true by the university students 

(prospective teachers) taking the micro-

teaching course, with a percentage of 

93,33%. In this case, the proficiency of 

the learning concept, especially the 

learning method, has been possessed by 

the future Biology teachers. Another 

study performed by Chusni et al., (2017) 

also agreed that, in the determination of 

learning methods, the future teachers had 

no experience of difficulty. This was 

obviously shown on the results of an 

assessment on RPP 1 (80,74), RPP 2 

(80,74) and RPP 3 (97,04). According to 

the construction of the RPP 1 to 3, it was 

shown the expansion of capability in 

determining the learning methods. 

Besides, Woolfolk (2009); Sulthon 

(2016) stated that learning is a process 

where an experience may cause 

alterations in knowledge and steady 

behaviours.  

As for the proficiency in 

identification of the use of learning 

models in teaching Biology Science, the 
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prospective Biology teachers obtained an 

average value of 76,67% at the good 

category. This achievement was obtained 

from number (3), (7) and (8) explaining 

about the learning models through 

discovery-learning methods, practical 

learnings and problem-solving based. 

The comprehension of Biology Science 

concepts and the thinking ability have 

widely developed through the problem-

solving-based learning methods. This 

development has occurred since students 

are capable enough of selecting the 

learning process and connecting the 

declarative and procedural knowledge 

while finishing the learning problems 

(Sadiqin et al., 2017).  

The result of the prospective 

Biology teachers in analysing the 

techniques of learning assessment was 

categorised in the good category. This 

was shown based on their abilities in 

accomplishing those questions related to 

the assessments, which were from 

number (5), (6), (9), (12), (13), (14) and 

(15). On the assessment of the working 

capability (numbered 14 and 15), the 

achievement was classified into the 

adequate category. This finding also has 

been supported by another study by 

Astuti et al., (2015) stating that there was 

merely a rise of the means score on the 

working performance of the prospective 

Biology teachers in arranging drafts, 

either in experimental or control groups. 

The improvement of the average scores 

derived from the experimental groups 

was 1,86 to 3,49; while the improvement 

for the control groups was 2,23 to 3,42. 

Moreover, the proficiency in the analysis 

concepts of assessment types in the 

Biology Science learning, numbered (5) 

and (12), was at the very good category.  

Biology Science concept is a 

concept which is mandatory for each 

future Biology teacher in both teaching 

theoretically and practically in junior 

high schools. The Natural Science 

concepts are factual, conceptual, 

procedural and metacognitive (Anderson 

& Kratwohl, 2010). Teachers or 

prospective teachers play a role of 

providing materials in order to offer 

contextual and meaningful situations and 

conditions, so that students are not only 

memorising but also mastering the 

concepts and applying in the daily life. 

As for the mastery of Biology Science 

materials in junior high schools, the 

prospective teachers were given about 25 

questions and the results were shown on 

the Table 3.  

 

Table 3. Mastery of Biology Science Concepts on the Prospective Biology Teachers 

No. 
Biology Science Concepts 

In Junior High School 

Question 

Number 

Proficiency 

(%) 

Average of Each 

Concept (%) 

1 Symbiosis 
1 

5 

93,33 

80,00 
86,67 

2 
Classification of Living 

Organisms 

2 

3 

25 

83,33 

90 

70 

81,11 

3 Ecosystem  
10 

12 

73,33 

70 
71,67 

4 Genetics 4 80 80 
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No. 
Biology Science Concepts 

In Junior High School 

Question 

Number 

Proficiency 

(%) 

Average of Each 

Concept (%) 

5 Plants Tissues 

6 

7 

11 

24 

76,67 

80 

83,33 

66,67 

76,67 

6 Plants Motions 8 73,33 73,33 

7 Photosynthesis 
9 

13 

73,33 

70,00 
71,67 

8 Systems of Living Organisms 

14 

15 

16 

18 

19 

22 

23 

63,33 

66,67 

66,67 

80,00 

63,33 

60,00 

80,00 

68,57 

9 Environmental Conservation 
20 

21 

80,00 

80,00 
80,00 

10 Biotechnology 17 90,00 90,00 

Average  75,7328  

 

Based on the results of the 

proficiency of the Biology Science 

concepts, the symbiosis concept was 

achieved at 86,67% with the very good 

category; this was revealed on the 

questions number (1) and (5). As for the 

concept of the classification of living 

organisms, the proficiency of the 

prospective Biology teachers was nearly 

81,11% with the very good category, 

shown in the questions number (2), (3) 

and (25). Similarly, the proficiency of the 

potential Biology educators in the 

concept of genetics was represented in 

the question number (4), the concept of 

environmental conservation was number 

(20) and (21), and biotechnology concept 

was number (17), that were obtained at 

80%, 80% and 90%, respectively, with 

the very good categories.  

The mastery of the Biology Science 

concepts on the future Biology Science 

teachers was classified into the good 

category, involving the concepts of 

ecosystem, plant tissues, plant motions 

and photosynthesis. The results of these 

findings demonstrated that the concept of 

ecosystem was shown on number (10) 

and (12) at the percentage of 71,67%; the 

concept of plant tissues was on number 

(6), (7), (11) and (24) at 76,67%; the 

concept of plant motions was on number 

(8) at 73,33%; and the concept of 

photosynthesis was by number (9) and 

(13) at 71,67%, with the good categories; 

all questions were the reasoning-based 

type. This is agreed by the results of 

Sadiqin, et al. (2017) stating that the 

student thinking ability in observing 

objects, abstracts and discrimination, and 

rule setting was classified in the very 

good category.  

Of 25 questions being tested, there 

were several questions number (14), (15), 

(16), (18), (19), (22) and (23) 

representing the concepts of system in 

living organisms that are consisted of 

digestion system, sensory system, 

regulation system and hormonal system. 

All these concepts were not fully 
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mastered by the prospective Biology 

teachers shown by the percentage 

obtained at approximately 68,57%, with 

the adequate category. This was caused 

by the broad spectrum of the teaching 

materials (questions based) and the large 

number of questions asked by those 

participants compared to the other 

concepts. 

 

CONCLUSION AND SUGGESTION 

The results on this study revealed 

that the prospective Biology teachers in 

mastering the learning concepts were 

able to achieve the average percentage of 

about 76,89% with the following grade of 

A, B and C at 46,67%, 40,00% and 

13,33%, respectively. For the proficiency 

of essential-material concepts of Biology 

Science, it was obtained the grades of A, 

B and C with the following percentage of 

33,33%, 46,67% and 30,00%. Therefore, 

in conclusion, the ability of the 

prospective Biology teachers in 

mastering the learning and Biology 

Science concepts in the National 

Curriculum 13 was at the good category.  

It is strongly advised that university 

lecturers at the micro-teaching (PPL-1) 

course should constantly pay and 

emphasise more details and attentions on 

the proficiency of the learning concepts 

and teaching materials on their students 

by examining their grades of prerequisite 

courses. 
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