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Abstract. This study aimed to understand the effectiveness of Guided Discovery 

Learning model with macro media flash animation to decrease misconception. This study 

is a quantitative research using quasi-experimental design with the control group and 

experimental group as the sample. The sampling technique employed was cluster random 

sampling. Collecting data used four-tier test. The data analysis result based on the 

independent sample t-test showed value 0,00<0,05. The result of the N-Gain score 

analysis in experiment group showed 0,49 and the N-Gain score in the control group is 

0,30, both of the scores were in the low category. It can be concluded that learning 

activity using guided discovery learning model with macro media flash animation can be 

better to decrease student misconception, although of both of learning model in 

experiment and control group included to the scientific approach. Macromedia flash 

animation used in the experiment class can support learning process and understanding 

concept. 
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1. Introduction 

Biology is part of the science of natural knowledge that studies scientific concepts about 

the life of living things with all their interactions. Biology has several material concepts 

deemed difficult to understand by students such as the material of the coordination system 

which includes the nerve system, the immune system, and sensory organs, of these three 

materials the nervous system is one of the materials considered difficult for students to 

understand because it cannot be observed directly. The concepts in the material are important 

to learn because there is important information that studies the structure, shape, and 

coordination of the functions of the human nervous system. To master the learning material 

that the students should be able to understand the concept - the concept contained in the 

material human well-coordinated system. The process of mastering the material is certainly 

not easy to do because it requires a suitable model so that the material can be understood. 
Changes in the current curriculum affect the learning process that is applied when learning. 

The curriculum used is the 2013 curriculum (K13) which is expected to improve the quality of 

student learning in schools. K13 learning is conducted by centering on students who are 

required to be active in finding information on learning material that is learned (discovery 

learning) with a scientific approach based learning model. Searching for information carried 
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out by students often do not have problems in the learning process. A common problem 

encountered when learning is understanding the concept of the material being studied students, 

so it can happen in understanding the material misconception that. The misconception is a 

wrong concept when understood or a different conception with the scientific agreement [14]. 

Misconceptions occur when students are trying to understand or form knowledge by 

translating what they have just learned or new experiences in the form of initial conceptions 

[8]. 
The misconception has been widely researched in the field of science. Misconceptions in 

learning biology, among others, are related to the concept of genetics [9], excretion [11], 

ecosystems [6]. Misconceptions are possible in other concepts. Difficulties experienced by 

students can come from unfamiliar terms in biology that have not been accepted and mastered, 

as well as the level of complexity of a concept due to the complexity of the information or 

characteristics that shape the concept [8]. Based on the results of interviews conducted at 

SMAN 1 Pundong stated that in the coordination system material taught is difficult for 

students to understand because the material is quite complicated and requires a good 

understanding to be able to learn the material and in the learning process often teachers find 

students who misconception (misconception) regarding the contents of the material. 
The guided discovery learning model is a learning model that requires students to learn 

actively by providing opportunities for students to find their own learning experiences. Model 

guided discovery learning is a learning model discovery (discovery) and is essentially the 

same as the inquiry approach or an advanced stage of inquiry [3]. This learning model has four 

formats in the stages of learning, namely 1) receiving direction for learning, 2) searching, 

finding, and creating, 3) giving arguments and solutions, and 4) acting on what is learned. The 

four stages are based on how students construct the concept information they get [3]. As a 

reinforcement of the information construction obtained, the learning process is integrated with 

interactive video animation media so students better understand the material being studied. 

[13] states that learning using video is included in both categories. Video is an audio-visual 

media that can clarify objects and events as they are. While the animation is a picture of two 

dimention as if moving. Macromedia Flash is a media device that can help visualize abstract 

concepts. [1] shows that learning using flash animation can reduce student misconceptions by 

50.95% and has an effect size of 1.58 with a high category. 
  

2. Method 

This type of research in this study is quantitative research with quasi-experimental 

methods (quasi-experiment). This study uses a nonequivalent control group design. This 

design uses the experimental group and the control group. In the experimental group, the 

treatment by providing guided discovery learning models assisted by macro flash media, while 

the control group treated with the 5M model. 
The study was conducted at SMA Negeri 1 Pundong, Bantul Regency, Yogyakarta in April 

2019. The research population used was the population of class XI IPA students at SMA 

Negeri 1 Pundong. The research sample used is students of class XI Science 3 as the 

experimental group and class XI Science 2 as a control group. Each class consists of 32 

students. The research sample was taken using cluster random sampling technique. 

The instrument used in the study was a four-tier misconception based diagnostic test 

instrument namely vibration conceptual change inventory (VCCI). The test instrument was 

arranged to identify the existence of misconceptions in students on the material of the human 



nervous system. The misconception identification instrument refers to the instrument that has 

been developed from a three-tier based measurement model [4]. 
Pretest and posttest results obtained were then analyzed parametric prerequisite tests in the 

form of normality and homogeneity tests with SPSS 17. Normality tests were used to 

determine whether the population data were normally distributed or not, whereas for 

homogeneity tests used to determine variants of the population used the same or not. The data 

obtained is analyzed fulfills the parametric requirements then it will be continued with the 

hypothesis test using the independent sample t-test. 
Data were taken using pre-test and posttest tests calculated an increase in understanding 

obtained by students using N-Gain to obtain information on the effectiveness of the learning 

model used for both treatment groups. Following the N-Gain formula used according to [5], 

namely: 

     〈�〉 =
%〈��〉�%〈�	〉

%〈�
��〉�%〈�	〉
            (1)                    

The results of this calculation are then interpreted based on the criteria for obtaining an N- 

Gain score as in table 1. below : 

 
Tabel 1.  N- Gain Qualitative Scores Criteria Range 

Batasan Kategori 

g > 0,7 

0,3 < g ≤ 0,7 

G ≤ 0,3 

High  

Medium 

Low   

3. Results  

Based on the results of the study, obtained the results of descriptive analysis of the level of 

misconception students have through the results of the pre-test and post-test scores in the 

experimental and control groups, the data obtained are presented in table 2. Based on these 

data it can be seen that the pre -average scores the experimental group test and the control 

class are 56.25 and 50.83. The data has a difference of a value of 5.42 although the initial 

value of the experimental group was higher than the control group the data is still in the initial 

understanding of the range of values the same between the experimental group and the control 

group before treatment is given. After treatment was given to the two groups, the data 

obtained showed differences in the mean values between the experimental class and the 

control class. Data on the average value obtained after treatment was given showed that there 

was an increase in both treatments, namely in the experimental group with a value of 82.29 

and in the control group 68.96. 

 

 

Tabel 2. Comparative Data of Experiment Group and Control Group Values 

Description 

Group 

Experiments ( Guided 

Discovery Learning Model + 
Control (5M Model) 



Media Macro Flash ) 

Pre-test Post-test Pre-test Post-test 

Average 56,25 82,29 50,83 68,96 

Maximum Value 75 100 80 90 

Minimum Value 35 65 10 35 

Based on the analysis of the results obtained in table 3. note that there are changes that 

occur after the treatment is given, as seen in table 3. The results in the experimental group 

show that there is a decrease in the number of students who experience misconceptions. Item 1 

data items there are 4 students who experience misconceptions and decreased to 0 students, 

item items 2 there are 6 students decreased to 3 students, item items 3 there are 12 students 

decreased to 1 student, item items 4 there are 8 students decreased to 1 student, items Question 

5 there are 19 students decreased to 18 students, Item 6 there are 10 students decreased to 5 

students , Item 7 has 5 students decreased to 0 students, Item 8 has 17 students decreased to 5 

students, Item 9 has 3 students decreased to 0 students, and item 10 questions there are 0 

students increased to 1 student. 
Whereas the change control group was shown by decreasing and increasing 

misconceptions. In item 1 there are 5 students decreased to 4 students , item 2 has 12 students 

decreased to 11 students, item 3 has 2 students became 2 students, item 4 has 10 students 

increased to 12 students, item 5 has 13 students decreased to 9 students, item 6 had 9 students 

increased to 13 students, item 7 had 7 students decreased to 2 students, item 8 had 14 students 

increased to 20 students, item 9 had 2 students increased to 3 students , and Item 10 there are 2 

students decreased to 0 students. 
. 

Tabel 3. Number of Students Experiencing Experimental Group Misconceptions 

Question 

Number 

Number of Students experiencing 

Misconceptions 

Eksperimen  Control  

Pretest Posttest Pretest Posttest 

1 4 0 5 4 

2 6 3 12 11 

3 12 1 2 2 

4 8 1 10 12 

5 19 18 13 9 

6 10 5 9 13 

7 5 0 7 2 

8 17 5 14 20 

9 3 2 2 3 

10 0 1 2 0 



Based on the results of the homogeneous test analysis presented in table 4., the data show 

the significant value of posttest in the experimental class is 0.200 and in the control class is 

0.66. The significance value of the data in both classes shows a value greater than the value of 

α (0.05). This shows that the data in both classes are normally distributed.  

Tabel 4. Normality Test Results 

No Data Sig Concession 

1 Eksperimen 0,200 Normal 

2 Control 0,066 Normal 

Based on the results of the homogeneity test analysis presented in Table 5., it shows that 

the posttest of the experimental group and the control group has a significance value greater 

than the α (0.05) value. The significance data shows the value of 0.112. This shows the 

variation of values in the two groups, namely the experimental group and the control group 

was homogeneous. 

 

Tabel 5. Hasil Homogeneity Test 

No Data Sig.  Concession 

1 Eksperimen 
0,112 Homogen 

2 Control 

Based on the results of the independent sample t-test analysis in Table 5., the significance 

value obtained in the experimental and control groups is smaller than the α (0.05) value of 

0.00. It shows that the H 0 in decline is no significant difference between the value of the 

experimental class that uses the model of guided discovery learning -assisted media macro 

flash with the control group with 5M models.  

Tabel 6.  Test results are independent of sample t-test 

No Data Sig. Conclusion 

1 Eksperimen 
0,00 

There is a 

difference 2 Control  

Based on the analysis of the N-Gain test in table 7., it shows that in the experimental group 

the N-gain value is 0.49. The score in the N-Gain criteria is in the range of scores of 0.3 ≤ g ≤ 

0.7 meaning that in the criteria of being. While in the control group the N-Gain value was 

0.30. The score in the N-Gain criteria is low which is in the range of 0.00 ≤ g ≤ 0.3. 

Tabel 7. N-Gain Test Results 

 Experiment Group Control class 
Pre-test Post-test Pre-test Posttest 

Average  56,25 82,29 50,83 68,96 

N-Gain 0,49 0,30 

Criteria  Medium Low 

4. Discussion  



Learning done by applying guided discovery learning model assisted by Macro Flash 

Media is effective in reducing students' misconceptions on the nervous system material 

compared to the use of the 5M model.This is shown from the results of the independent 

sample t-test by obtaining a significance value smaller than α that is 0.00 (<0.05). This value 

means that there are differences in the value of the results after learning with guided discovery 

learning models assisted by macro flash media with the value using the 5M model. These 

results can be seen in the average value after giving treatment to the two groups, namely, in 

the experimental group, the average obtained was 82.29 while in the control group the average 

value obtained was only 68.96. Based on the N-Gain value obtained in the experimental group 

that is 0.49 with moderate criteria, while the results in the control group only obtained an N-

Gain value that is 0.30 with a low category. 

Guided discovery learning model macro media flash-assisted learning effectively in 

reducing misconceptions on the matter of the nervous system compared with 5M learning 

model because the model of guided discovery learning their lessons involving teachers and 

students are interacting. The guided discovery learning model is done by a method that 

combines learning with a teacher-centered teaching student-centered [3]. The guided 

discovery learning model provides opportunities for students to organize, process, and 

organize a given data so that in the process of finding students can use their ideas and 

understanding, the process is also guided by the teacher during the learning process. 

At stages model of learning that can create learning situations that involve students to learn 

actively and independently when seeking information or theories and concepts learned so that 

students are better informed. Students who are actively learning to find information learned 

can stimulate students to construct the knowledge they have acquired. Providing an initial 

description of the information about the topic to be studied and discussed it will stimulate 

students to think actively and construct a description of the information. When constructing 

the initial information students are invited to discuss so students can imagine and develop the 

topics discussed. Furthermore, students conduct investigations by making direct observations 

according to instructions and suggestions given by the teacher. The results obtained from these 

observations are represented in written form and drawings so that the strengthening of the 

concept of learning topics obtained becomes stronger. The results of the concepts that have 

been obtained can be discussed again so that students get more accurate information and 

concepts. 

Model guided discovery learning is also integrated with macro flash media in the learning 

process so that the provision of learning made becomes more interesting and increases student 

interest in learning. [10] learning by using video media has several advantages in seeing video 

programs together and different students can build common experiences to discuss an issue 

effectively or each student has a uniform understanding of the material. The giving of macro 

flash media is done at the beginning of learning when students construct the given initial 

knowledge. The use of animation in the learning process will give the impression of jealousy 

to students in learning, especially if there are animated images and colors that are displayed 

can improve student memory. [15] states the use of biology learning modules can improve 

motivation, response, activities and better learning outcomes. The use of animation media for 

learning can unite the conception of students in learning the abstract material so it can reduce 

misconceptions that occur in materials that are difficult to understand. The integration of 

animation media during the nervous system learning process allows students to understand in 

more detail the forms and processes that occur in the material. Students can see firsthand the 

process of the delivery of the impulse mechanism displayed in the animation, a form that 

clarifies the nervous system and the locations of the nervous system constituents. 



Whereas in the defense of the 5M model, the learning process carried out in the initial 

process is observing. Permendikbud number 81a states teachers should open wide and varied 

opportunities for students to make observations through activities: seeing, listening, listening 

and reading (Kemdikbud, 2013) [7] . But sometimes in the process of observing students are 

reluctant or do not care when identifying (reading) about the topic being taught it is possible 

the lack of student motivation due to no trigger for students to be interested in observing the 

topic of the material being taught. This affects the student's questioning process because the 

quality of the questions students give is still low and sometimes irrelevant to the topic taught 

because the initial knowledge students have is inadequate. This is in line with the results of the 

study [2] which states that students sometimes feel ashamed when asking questions when they 

have difficulties and still lack confidence in communicating. Then in the ability to ask, 

students tend to experience confusion about what they will ask and most do not dare to ask. In 

the learning process when students do data collection the process requires more time. The 

process is balanced with the length of data processing that has been collected to become 

informative data. When the process of communicating information that students have 

compiled, some students do not dare to disclose their findings, this is evidenced by the nature 

of doubt that students have in conveying the information they get, then with students' 

uncertainty in the disclosure of information that has been arranged in such away. [2] states that 

when the process of communicating learning outcomes is still visible students who are busy 

themselves, do not pay attention, are busy themselves and when the question and answer 

process is done it is still rare for students to ask questions. 

5. Conclusions        

Guided discovery learning model assisted by macro flash media is effective in reducing 

misconceptions in class XI of SMA Negeri 1 Pundong on the material of the human nervous 

system. This result is evidenced by the decrease in misconceptions that occur after learning is 

done by doing a posttest. Analysis of the results obtained from the independent sample t-test 

with sig values. smaller than α (0.05) which is 0.00. These results are also evidenced by the 

higher N-Gain value of the experimental group compared to the control group of 0.49 with 

medium criteria and 0.30 with low criteria.  
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