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Abstract 

Curriculum 2013 has been set by the government be applicable curriculum in schools from elementary 

to secondary education. The implementation of this curriculum milestone start of the school year 

2013/2014 (July 2013). On entry into this curriculum encountered various limitations, both in 

education and in subjects. In an effort to improve the implementation of the curriculum, it is necessary 

input to overcome various obstacles and problems that occur in the field. It is necessary for this study 

in order to determine: (1) the extent to which the implementation of Curriculum 2013 at the SD / MI in 

Yogyakarta; (2) the extent to which the implementation of Curriculum 2013 at the junior high school 

in Yogyakarta; and (3) the extent to which the implementation of Curriculum 2013 at the level of 

SMA / SMK in Yogyakarta. Subjects were Principals, Teachers, and Students in elementary school, 

junior high, and high school / vocational school that has implemented the curriculum of 2013. While 

the object of study is the curriculum of 2013. The study was conducted in Yogyakarta which includes 

one municipality and four districts, which includes public and private schools, good schools under 

Kemendikbud and MORA. Schools were chosen as the study site is a school which has run 

Curriculum 2013, in the category of good schools, medium, low according to the Education 

Department or the justification of the research team. Thus, the determination of sample schools by 

purposive sampling. Data were collected by using a questionnaire with a scale Linkert. Data were 

analyzed by descriptive statistics. Based on these results we can conclude that, (1) implementation of 

Curriculum 2013 at the primary school level in Yogyakarta is not good, (2) the implementation of the 

implementation of Curriculum 2013 at the junior high school in Yogyakarta is not good, (3) the 

implementation of  Curriculum 2013 at the SMA / SMK in Yogyakarta is not good. Based on these 

results, the research team on this occasion to provide recommendations "should be reconsidered 

implementation of Curriculum 2013 at all levels of education". 

 

Keywords: implementation, Curriculum 2013 

 

 

1. Introduction 

Education contributes greatly to the advancement of the nation because of the intelligent 

community will give the feel of intelligent life anyway, and will progressively establish 

independence. One of the educational problems faced by Indonesia is the low quality of 

education at every level and education units. Various attempts have been made to improve the 

quality of national education, through the development of national and local curricula, 

improving teacher competence through training, provision of books and learning tools, 

procurement and improvement of educational facilities, and improving the quality of school 

management. However, various indicators of the quality of education has not shown a 

significant increase (Benchmark, 2010). 

The issue of quality of education according to Fasli Jalal and Dedi Supriadi (2001) related to 

(a) the quality of teachers and education personnel, including principals, supervisors, 

overseers, (b) teaching curriculum, (c) teaching methods, (d) materials, (e) teaching aids, and 
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(f) manajemanen school. These six elements are interrelated in an effort to improve the 

quality of teaching and learning, which sprout on improving the quality of education. 

In an effort to improve the quality and equity of education, the government has planned an 

educational innovation by implementing Curriculum 2013, which is expected to produce 

Indonesian people productive, creative, innovative and effective through strengthening the 

attitude (know why), skills (know how), and knowledge ( know what) integrated (Moh. Nuhh, 

2013). Furthermore, Moh. Nuh (2013) as Minister of Education and Culture expects that the 

development of curriculum in 2013, in addition to provide answers to some of the problems 

inherent to the curriculum in 2006, aims also to encourage learners or students, better able to 

make observations, ask questions, reasoning, and communicating (present), what is obtained 

or known after students receive learning materials. 

Curriculum change is intended as a form of education reform in order to improve the quality 

of education. The changes are a logical consequence of the change of political system, socio-

cultural, economic, and science and technology in the community, state and nation. Therefore, 

the curriculum as a set of educational plan needs to be developed dynamically in accordance 

with the demands and changes in society. But, in the implementation of the new curriculum 

will lead to differences in perception between the policy holder with stakeholders. Assuming 

that the policy holder has a policy actors (teacher) does not like change, while on the side of 

the teachers also believe that the policy holder does not understand the realities that occur 

during the execution of the learning (Puskur, in Loeloek EP., 2008). 

Curriculum change is a natural process that happens and should happen as statements Oliva 

(2004) "Curriculum change is Inevitable and desireble". The development of science and 

technology, the needs of society, the progress of time, and the new government policy led to 

the curriculum should be changed. Life in the XXI century amendment will require higher 

education system is fundamental. Shape those changes are: (i) a change of view of local 

community life to the world community (global), (ii) a change of social cohesion into 

democratic participation, particularly in the education and practice of citizenship (Higher 

Education, the Zaenal Arifin, 2008). 

The demands of the curriculum changes have been anticipated by the government with the 

policies issued by the RI Kemendikbud in 2013 have imposed a new curriculum called 

Curriculum 2013. The curriculum is intended for elementary and secondary education. This 

policy began in July 2013 by enacting the Curriculum 2013 is limited to a certain level and 

subject. This policy is in principle impose gradual implementation of Curriculum 2013, thus 

continuing hope this curriculum will apply in full for all subjects and levels of education 

(Mulyasa, 2013). 

In line with the implementation of the curriculum throughout the country in 2013, the pact 

sufficient amount to the pros and cons. Although the implementation of Curriculum 2013 is 

still very limited, but the results, findings and obstacles to its implementation becomes very 

important to be revealed, in order to provide input for the implementation of the next time. 

For that we need research that can reveal how the implementation of Curriculum 2013, which 

has been put in place during the year, particularly in the instimewa Yogyakarta. 

So the problem is how the implementation of Curriculum 2013 at the elementary, middle and 

high school / vocational school in Yogyakarta. For that is the purpose of this study was to 

determine: 

a. The extent to which the implementation of Curriculum 2013 at the primary school 

level in Yogyakarta. 
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b. The extent to which the implementation of Curriculum 2013 at the high school level 

in Yogyakarta. 

c. The extent to which the implementation of Curriculum 2013 at the level of SMA / 

SMK in Yogyakarta 

2. Methods 

This 2013 study curriculum implementation is a qualitative descriptive study, to describe the 

level of adherence to the Curriculum 2013 in DIY. This study aimed to describe or depict 

phenomena that exist in the field of research data related to the implementation of Curriculum 

2013. The subjects were school principals, teachers, and students in elementary school, junior 

high, and high school / vocational school that has implemented Curriculum 2013. Whereas the 

object of research is the Curriculum 2013 (Sugiyono, 2008). 

This research was conducted in Yogyakarta which includes one municipality and four 

districts, which includes public and private schools, good schools under Kemendikbud and 

Kemenag. Schools were chosen as the study site is a school which has run Curriculum 2013, 

in the category of good schools, medium, low according to the Education Department or the 

justification of the research team. Thus, purposive sampling schools based on the quality of 

school clusters, with details such as the following table (Sudjana and Ibrahim, 2007). 

Table 1. Location of Research 

No. Location School level Category Number 

1 Kota Yogyakarta SD, SMP, dan SMA Good  3 

2 Kab. Bantul SMP dan SMK  Medium  2 

3 Kab. Kulon Progo SD dan SMA  Medium 2 

4 Kab. Sleman SD dan SMA  Low  2 

5 Kab. Gunung Kidul SMP Low 1 

Total 10 

The timing of the study for approximately 6 months. Research began on the new school year 

2014/2015, after one year of implementation of Curriculum 2013. 

The steps of the research is as follows. 

1. Preparation of the instrument. The research instrument was a questionnaire adapted 

from questionnaires curriculum implementation made by Kemendikbud, with some 

modifications and adjustment for the purposes of this study. Questionnaire includes 

questionnaires for teachers, principals and for students. 

2. Determination of the sample schools. Determination of school for the study sample 

through the sampling system considerations representative model. Start 

representation strata and type of school (elementary middle), representative of the 

area (city and district) and school-level representation (good and less good) (see 

Table 1). 

3. Data collection. The instrument is ready to be delivered to the school by 

representatives of the research team to the principal. School head teacher determines 

the respondents, which is subject teachers who run the curriculum 13. The principal, 

teachers and students fill questionnaire according keperuntukannya respectively. 

Data were collected by using a questionnaire with a scale Linkert. 

4. Analysis of the data. Data were analyzed by descriptive statistics. 
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3. Results and Discussion  

Data were taken from the 10 schools that have been determined as sampling, representing the 

SD / MI, junior high, and high school / vocational school spread over five cities / counties in 

DIY. Location of the study are listed in Table 2 below. 

Table 2. List of School Location Research 

No Name of School  District / City 

1 SDN Ungaran 1  Yogyakarta 

2 SDN Percobaan 4 Kulon Progo 

3 SDN Gamping  Sleman 

4 SMPN 8 Yogyakarta  Yogyakarta 

5 SMPN 1 Patuk  Gunung Kidul 

6 SMPN 1 Sewon  Bantul 

7 SMAN 3 Yogyakarta  Yogyakara 

8 SMAN 1 Sentolo  Kulon Progo 

9 SMAN 1 Godean  Sleman 

10 SMKN 1 Bantul Bantul 

The results of the research data after being processed by descriptive statistics obtained and 

stated in Table 3 below. 

Table 3. Summary of Research Data  

 

Description: Score: 1 to 4 (a score of 1 means no good, a score of 2 is less good, 3 good score and a score of 4 

meaning excellent) 

Based on data in Table 3 above, can be explained in two points of view. The first, based on 

the viewpoint of education (elementary, middle and high school / vocational school). While 

the second viewpoint is based on the viewpoint of the assessor aspect (teachers, principals and 

students). 

No. ASPECTS 
SCHOOL LEVEL Average per 

aspect  SD  SMP SMA/SMK  

1 
Opinion of students about ability of teachers in 

the implementation of K-13 *)  
3.20 3.10 3.15 

2 
Opinion of students about impact on students 

K-13 *)  
3.09 2.73 2.91 

3 Opinion about teachers K-13 2.70 2.80 2.95 2.85 

4 Opinions teacher textbooks about book  2.84 2.83 2.80 2.82 

5 Opinion about teacher teacher manual  2.95 2.84 2.63 2.76 

6 
Opinion about teacher training K-13, on the 

aspect of training experience  
2.73 2.60 2,93 2.81 

7 
Opinion about teacher training K-13, sarpras 

aspects and institutional support  
2.80 2.85 2.70 2.88 

8 
Opinion about teacher learning process, the 

planning aspect  
2.00 1.94 2.93 2.78 

9 
Opinion about teacher learning process, in the 

aspect of implementation  
2.86 2.81 2.88 2.85 

10 
Opinion about teacher impact on students K-

13 
2.71 2.89 2.95 2.85 

11 
Opinion teachers about impact on teachers K-

13 
2.79 2.90 2.95 2.88 

12 
Opinion KS about learning process, the 

planning aspect  
3.03 3.57 3.89 3.27 

13 
Opinion KS about learning process, the 

implementation aspects of  
2.65 3.12 3.36 3.04 

14 Opinion KS about impact on teachers K-13 2.80 3.03 3.43 3.09 

The mean per school level  2.74 2.89 2.97 2.87 
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From the standpoint of education, there are only three classifications, namely elementary, 

junior high, high school / vocational. Data consecutive scores implementation of curriculum 

implementation: the elementary with a score of 2.74; SMP with a score of 2.89; and the level 

of SMA / SMK with a score of 2.97. The mean score obtained all levels of 2.87. Based on the 

value / score of 2.87 is the level of implementation of the curriculum in schools is still not 

good (a value of less than 3). When seen from this perspective the level / school level turns 

out there is no increase in the tendency of scores from basic education to upper secondary 

education. This means that implementation of the curriculum implementation in SMA / SMK 

better than in elementary and junior high school. 

From the point of view of aspects of those asked in the questionnaire, can be explained as 

follows. From the data in Table 3 above is reduced to opinion of students of junior high, high 

school / vocational obtained the following data. 

Table 4. Summary of Opinion Student Data SMP / SMA / SMK 

Based on data in Table 4 above it can be seen that the opinions of students on curriculum 

implemntasi 2013 is to provide a score 3:03. This is the meaning of scores of students 

considered that the teachers have been able to implement the curriculum of 2013. But the 

students gave a score of 2.91 to the impact in 2013 of the student's own curriculum. That is, in 

fact students have not / not sure Curriculum 2013 have an impact on him.  

In this study, most teachers get their share of questions related to the implementation of the 

teacher Kuriukulm 2013. Opinions about the understanding and effectiveness of the 

curriculum in 2013 is reflected by a score of 2.76. The meaning of these scores is teachers do 

not understand the curriculum, 2013. Teachers also provide an assessment that the 

implementation of Curriculum 2013 has not been effective (Lewis, 2008). 

Opinions of teachers about textbooks reflected on the score 2.82. Meaning this figure is 

textbooks that there was enough detailed, easy to understand, it looks nice, and easy to 

understand. As for the teacher manual only obtained a score of 2.81, meaning the book is not 

enough to help or are not sufficiently clear. 

Associated with the training curriculum in 2013, specialized in the aspect of the experience 

acquired during the training, the teacher gives a score of 2.75. The scores meaning teachers 

felt that the material obtained is not in accordance with purposes. In other words, training 

materials not include / load the sake of learning. Still in the context of training, seen from the 

aspect of infrastructure and institutional support, the teacher gives a score of 2.78. That is, the 

facilities and infrastructure provided was sufficient, and the agency also has provided 

sufficient support. 

Judging from the planning aspect of learning, be it from learning design, implementation and 

evaluation of teachers view the implementation of Curriculum 2013 terahap acquired range of 

numbers 2.8. This value indicates that the process of learning the curriculum in 2013 is still 

not good / not appropriate. 

No. 

 
ASPECTS 

SCHOOL LEVEL Average per 

aspect SD  SMP SMA/SMK  

1 
Opinion of students about ability of teachers 

in the implementation of K-13 *)  
3.20 3.10 3.15 

2 
Opinion of students about impact on students 

K-13 *)  
3.09 2.73 2.91 

 
Average  

 
3.14 2.92 3.03 
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Table 5. Summary of Teacher’s Opinion Data   

 

Table 6. Summary of Data Opinions Principal 

In general score obtained from the view of principals to implement the curriculum in 2013 by 

teachers and students received a score of 3.21. This score indicates that the teachers in 

implementing the curriculum in 2013 umumdapat well. 

Overall opinion of students, teachers, and principals from elementary, junior high, and high 

school / vocational school in the province on the implementation of Curriculum 2013 in 

various aspects of being in a score of 2.90. The meaning of these figures show that the 

implementation of Curriculum 2013 at the school in good DIY approach. 

4. Conclusion and Recommendation 

4.1. Conclusion 

Based on the results of this study can be summarized as follows 

1. Implementation of the implementation of Curriculum 2013 at the primary school 

level in Yogyakarta is not good 

2. Implementation of the implementation of Curriculum 2013 at the junior high school 

in Yogyakarta is not good. 

3. Implementation of the implementation of Curriculum 2013 at the level of SMA / 

SMK in Yogyakarta is not good 

Based on these results, the research team on this occasion provides the following 

recommendations: 

No. ASPECTS  
SCHOOL LEVEL  Average per 

aspect  SD  SMP SMA/SMK  

1 Opinion about teachers K-13 2.70 2.80 2.95 2.82 

2 Opinion teacher textbooks about book  2.84 2.83 2.80 2.82 

3 Opinion about teacher teacher manual  2.95 2.84 2.63 2.81 

4 
Opinion about teacher training K-13, on the 

aspect of training experience  
2.73 2.60 2,93 2.75 

5 
Opinion about teacher training K-13, sarpras 

aspects and institutional support  
2.80 2.85 2.70 2.78 

6 
Opinion about teacher learning process, the 

planning aspect  
2.00 1.94 2.93 2.29 

7 
Opinion about teacher learning process, in the 

aspect of implementation  
2.86 2.81 2.88 2.85 

8 Opinion about teacher impact on students K-13  2.71 2.89 2.95 2.85 

9 
Opinion of teachers about impact on teachers K-

13  
2.79 2.90 2.95 2.88 

Average per school level  2.71 2.72 2.86 2.76 

No. ASPECTS 
SCHOOL LEVEL Average per 

aspect  SD  SMP SMA/SMK  

1 
Opinion of principal about learning process, 

the planning aspect  
3.03 3.57 3.89 3.50 

2 
Opinion of principal about learning process, 

the implementation aspects of  
2.65 3.12 3.36 3.04 

3 
Opinion of principal about impact on teachers 

K-13 
2.80 3.03 3.43 3.09 

The average of per school level  2.83 3.24 3.56 3.21 
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1. It should be reviewed implementation of Curriculum 2013 at all levels of education 

2. There needs to be some changes in concepts that are considered less appropriate in 

the script Curriculum 2013 

3. It needs preparation devices and other equipment that support the implementation of 

Curriculum 2013 

4. Need more socializing and training gradually to all stakeholders and users of the 

curriculum continuously. 
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Abstract 
The aim of this study is to describe the learning styles of students in their first year together in Faculty 

of Mathemathic and Science, State University of Gorontalo. The sample in this study amounted to 60 

students. Data collection techniques using the Index of learning Style (ILS) of Felder-Silverman’s 

model which include four dimensions of learning styles consist of the processing dimension (active-

reflective), the perception dimension (sensing-intuitive), the input dimension (visual-verbal) and the 

understanding dimension (sequential-verbal). The conclusion of this study are: (1) The dimension of 

the processing, active-reflective in proportion (54%), active medium (33%), active strong (11%), 

reflective medium (2%) and reflective strong (0%). (2) The dimension of perception, sensing-intuitive 

in proportion (52%), sensing medium (33%), sensing strong (11%), intuitive medium (3%), intuitive 

strong (2%). (3) The dimension of input, visual-verbal in proportion (65%), visual medium (23%), 

visual strong (3%), verbal medium (9%), verbal strong (0%). (4) The dimension of understanding, 

sequential-global in proportion (65%), sequential medium (12%), sequential strong (2%), the global 

medium (20%), global strong (2%). 

 

Keywords: Learning Styles, Felder-Silverman’s Model and Students  

 

 

1. Introduction 

Learning is a process of change which is owned by the students after receiving the material 

taught in the learning process. Learning is an activity of mental / psychic that takes place in an 

active interaction with the environment, which result changes in knowledge, understanding, 

skills, and attitudes (Winkel, 1996).  

In learning, students have individual learning way to solve the problem, so that learning can 

becomes easier and more enjoyable. Various ways done by students, for example by listening 

music, reading, finding, and in active structured manner. Students learning way that being 

varied  in learning process called learning style which influenced by experience, gender, 

ethnicity (Philibin, 1995). 

Learning style is the tendency of students to adapt a particular strategy in their study as a form 

of responsibility to obtain a learning approach that suits with the demands of learning in the 

classroom and the demands of the subjects (Fleming and Mills: 1992). 

Nasution, (2006: 94) in Khosiyah (2012: 75) states that the definition of learning styles is (1)  

learning  style,  “refers  to  a  student’s  consistent  way  of responding  to  and  using  stimuli  

in  the  context  of  learning.  (2) cognitive style : cognitive characteristic modes of 

functioning that we reveal throughout our perceptual and intellectual activities in highly 

consisten  and  pervasive  way  (witkin),  (3)  cognitive  style  is  a “superordinate  construct  

which  is  involved  in  many  cognitive operations, and which accounts for individual 

differences in a variety of cognitive, perceptual, and personality variable”(Vernon), and (4) 

mailto:astin.lukum@ung.ac.id
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cognitive  style  represent  a  person’s  typical  modes  of  perceiving, remembering, thinking 

and problem solving (messick). 

Learning received by students will provide knowledge that will be embedded in their minds. 

In the process of learning if teachers know the learning styles of each students, it will become 

something very important during the learning takes place in the classroom. Therefore, in 

learning activities, students need to be assisted and directed to identify the learning style that 

suits them so that learning objectives can be effectively achieved.  

To measure the learning styles of students, there are many model being used which one of 

them is a model according to Felder-Silverman (1998). This model will produce mapping of 

the learning styles of students in four dimensions consisting of 8 styles of students learning 

style contained in the four dimensions of learning styles namely: 1) Processing dimensions 

contain two styles of learning (active and reflective), 2)  perception dimensions contain two 

styles of learning (sensing and intuitive) 3) Input dimensions contain two styles of learning 

(visual and verbal) 4) Understanding dimensions contain two styles of learning (sequential-

global). Therefore, this study aim to describe the learning styles of  students in FMIPA State 

University of Gorontalo in their first year together using Felder & Silverman’s model. 

2. Research Methods  

This study used descriptive qualitative approach. For the identification of learning styles can 

be measured or classified by using a questionnaire. In this study, the instrument used to 

measure the learning style is the Index of Learning Style (ILS) by Felder and Silverman. ILS 

consist of 44 statement. Each questionnaire has answer choice A or B, each dimension of 

FSLSM learning styles distributed into 11 questions. The four dimensions in FSLSM namely, 

processing dimension (active and reflective), perception dimension (sensing and intuitive), the 

dimensions of input (visual and verbal), the dimensions of understanding (sequential and 

global). For the measurement of these ILS can use the website 

http://www.engr.ncsu.edu/learningstyles/ilsweb.html.  

3. Results and Discussion  

Based on learning styles test results using a questionnaire ILS (Index of Learning Style) by 

Felder and Silverman learning styles and measurements performed on the website 

http://www.engr.ncsu.edu/learningstyles/ilsweb.html. So the learning style of students will be 

categorized in four dimensions that exist in the model of learning styles Felder and Silverman. 

the results of these learning styles described by the FSLSM four dimensions namely 

processing dimension, the dimension of perception, input dimensions and dimension of 

understanding. Where in the processing dimensions contained in the student's learning style 

category of reflective- active balance, active medium, active strong, reflective medium and 

reflective strong. On the perception dimensions contained in the student's learning style 

category of sensing-intuitive balance, sensing medium, sensing strong, intuitive medium and 

intuitive strong. On the input dimensions contained in the student's learning style category of 

visual-verbal balance, visual medium, visual strong, verbal medium and verbal strong. On the 

understanding dimensions contained in the student's learning style category of sequential-

global balance, sequential medium, sequential strong, global medium, global strong. The 

following chart of  the percentage of students learning styles based on FSLSM four 

dimensions is presented in Figure 1. 

 

https://translate.google.com/translate?hl=id&prev=_t&sl=id&tl=en&u=http://www.engr.ncsu.edu/learningstyles/ilsweb.html
https://translate.google.com/translate?hl=id&prev=_t&sl=id&tl=en&u=http://www.engr.ncsu.edu/learningstyles/ilsweb.html
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Figure 1. Percentage of FMIPA State University of Gorontalo Students Learning Styles based FSLSM 

Dimensions 

Based on Figure 1 indicates that the processing dimension of students who have learning style 

of reflective-active balance (54%), active medium (33%), reflective medium (2%), active 

strong (11%) and reflective strong (0%). Then for the perception dimensions (sensing-

intuitive) shows that from the students that have learning style of sensing-intuitive balance 

(52%), sensing medium (28%), sensing strong (15%), intuitive medium (3%) intuitive strong 

(2%). For input dimensions indicates that the learning style of visual-verbal are in the balance 

category (65%), visual medium (24%), visual strong (3%), verbal medium (8%), verbal 

strong (0%). Furthermore, for the understanding dimensions, students have learning style of 

sequential-global balance (65%), sequential medium (11%), sequential strong (2%), global 

medium (20%), global strong (2%).  

3.1. Learning styles in processing dimension 

Students who have an active learning style tend to retain and understand the best information 

by doing something to make them understand. In this case the active students prefer to 

experiment in advance, and they like to work groups sharing ideas of doing things, while 

students who have a learning style that is reflective tend to think of one thing alone before 

trying it or they would rather pensive, students which has a reflective learning style does not 

like to share ideas with others, and they also do not like to work group (Felder, 1998).  

The results showed that the most dominant learning style is balance between the active-

reflective. Students who have a balance learning style, they tend to require learning styles 

between the active-reflective to make students understand a concept. These situations 

sometime will make the students difficult in the learning process or in understanding the 

learning. In such circumstances, the teachers should provide learning activities that can be 

understood by students who have a tendency of active-reflective learning styles, which can 

dig the activity of students like gives a lot of practical work continued with giving time for the 

students to reflect on the results of learning activities, and also can provide group and 
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individual assignments to students so they able to easily understand the material or concepts 

that being studied.  

So for students who have a tendency to active-reflective learning style (balance) requires 

longer time, to manage information in a learning process because students need more time to 

make a balance between activity and reflection in understanding a concept. In study of Arifin 

(1995) state that students have different speeds. It means that each learner takes different time 

to be able to understand the accepted concept.  

For students who have a learning style reflective, teachers should not only provide the task 

group but also could provide individual tasks that can be done alone. Usually, most teachers 

enter the classroom to direct dividing the group and the material in each group also directly 

tell students to discuss the material with the group. Thus contrary to the students who have a 

learning style reflective they need explanation to think about the material that being taught 

until they understand. If in such a situation, it is likely reflective students will leave the group 

and seek other pleasures because they do not like direct sharing of ideas without a clear 

explanation.  

3.2. Learning Styles in Perception Dimension  

Students who have sensing learning style tend to like learning facts, they prefer to solve the 

problem using detailed procedures. In doing something, the students who have sensing 

learning styles tend to be patient, more practical and cautious. While students who have 

intuitive learning style often prefer finding possibilities. Students who have intuitive learning 

style as well, do not like too much detail and repetition, they tend to work faster and more 

innovative in doing something (Felder, 1998). 

The results showed that most dominant learning style learning style is balance between 

sensing-intuitive learning style. Students who have a balance learning style tend to require 

both sensing and intuitive learning style to perceive information in order to be able to 

understand a concept. Teachers and lecturers in teaching could provide concrete facts related 

to the material. Most science programs including chemistry, focusing on abstract concepts, 

theories and formulas (Felder, 1993). For student participants who have intuitive learning 

style, they not like a lot of memorizing and solving problems of calculation and may have 

problems and boredom (Felder, Richard). In this condition, teachers should provide more 

detailed instruction with theories linking the facts in learning or lab or they can ask their 

friends to explain in detail. This process takes a long time and students with intuitive learning 

style model will run out of time to work on the problems of calculation or understand a 

concept in answering questions. Based on that students expected to have a relevant skill with 

their learning styles in order to solve the problems.  

3.3. Learning Styles in Input Dimension  

Students who have a visual learning style well remembered what they see in the form of 

drawings, charts, flow charts, videos, demonstrations, while for students with verbal learning 

style, speak, write and have words more. The results showed that the greatest percentage of 

students that have balance learning styles (visual-verbal).  

Students who have a balance visual-verbal learning style tend to require both learning styles 

between visual and verbal in managing information in order to understand a concept. In this 

case, teachers can provide insight to students through picture (visual), accompanied by 

explanation (verbal) at the time of the learning process takes place. Most of the results 
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showed that students experienced visual learning style model. In this case, the teacher must 

apply the discussion learning model and display the images, videos and demonstrations so 

that in the discussion of students who have visual and verbal learning styles can be 

accommodated.  

3.4. Learning Styles in Understanding Dimension  

Students who have sequential learning style, tend to gain linear steps understanding which 

means interconnected material understanding so as to get a logical understanding, following a 

gradual logical path in the search for solutions, while for students who have global learning 

style tend to learn by jump or they tend to absorb the material by random to obtain an 

understanding of the material without having to learn it by linear or gradual, they can solve 

the complex issues quickly from the big picture that they understand, but for students who 

have global learning style they have difficulty in explaining how they did it to get the big 

picture (Felder, 1998). 

On the results showed that the majority of students experiencing balance sequential-global 

learning style model, which means that students need both styles which are sequential and 

global in receiving information when learning process takes to understand a concept that 

being taught. According to Felder that most of the courses are taught in sequence.  

For students who have global learning style also has its weaknesses. According to Aryungga 

and Suyono (2014) stated that students with global learning style has  weakness if the teacher 

discuss new topics without explaining how the topic ties with the understanding of other 

topics that have been studied by students first. If students with global learning style jump to a 

new material, they have to know how the link of this new materials with the materials they 

already got.  

4. Conclusion  

Identification of the students of FMIPA State University of Gorontalo learning styles mapped 

the learning styles on the processing dimension dominate learning style  of active-reflective 

balance (54%), the perception dimension dominate learning style of sensing-intuitive balance 

(52%), the input dimension dominate learning style of visual-verbal balance (65%) and the 

understanding dimension dominate learning style of sequential- global balance (65%). 
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Abstract 

This research intended to investigate the effect of instructional model, thinking skill and the 

interaction of these variables on students’ achievement in chemistry. The research was conducted at 

SMA Negeri 2 Tondano Minahasa Regency at the even semester of 2014/2015 and 80 students were 

selected randomly to be the sample. Experimental method was applying used 2 x 2  factorial design. 

The results of this study are: (1) The achievement in chemistry of students taught by discovery model 

is higher than those who taught by conventional model, (2) There are an interaction effect between 

instructional model and thinking skill of students  on chemistry , (3) The students achievement in 

chemistry who taught by discovery model is higher than the students taught by conventional model, 

(4) The achievement in chemistry of the students taught by discovery model with concrete thinking 

skill is lower than those who were  taught by using conventional model.  Based on the data analysis, 

that can be conluded that discovery model is suitable for students who have formal thinking skill and 

conventional model is fit for the students that have concrete thinking skill. 

 

Keywords: discovery model, conventional model, thinking skill, students achievement 

 

 

1.Introduction 

The term Chemistry , lately often used in the entertainment world to declare the existence of a 

harmonious blend between the properties of the other. However,in fact the results of research 

done by Chemistry students showed that chemical subjects have not been regarded as a 

pleasant subjects, even considered as a subject that is difficult , uninteresting, boring, and the 

results of student achievement in the daily tests, midterms , final exams and national exams 

lower than other subjects. ( Ria Tumakaka 2011 , Viona Warokka , 2013 , Hamna Wael 2014, 

Frianike Kirimang , 2015 ). 

It was assumed that the reluctance of students to learn chemistry is influenced by many 

factors, both internal and external. Externally, the teachers considered most responsible for 

making chemical subjects interesting for the students. 

From the observations made at the site of the research results of a chemical test subjects have 

not been satisfactory; or at least the difference between the results of the national exam to 

exam results formative and summative. Teachers should be able to choose the models, 

methods, strategies, approaches, techniques and tactics that are relevant to the subject and the 

individual differences of students. In addition to teachers, students also included a crucial 

factor in the learning activities . Each student has their own way of learning. 

It can be found in one class there are students who are more interested in subjects such as 

mathematics and analytical science , while other students are more interested in social 

mailto:hettylangkudi@yahoo.com
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subjects and language, and so is the way of socializing . There are students who like to be 

alone and there are students who gregarious. 

Related to the way students manage the information of the subject matter , there are students 

who receive information as it is but there are also students who can restructure information. 

The things described above with respect to what is referred to as the ability to think both 

concrete and formal . It is necessary to examine “The Effect of Instructional Model and 

Thinking Skill  on Students  Achievement in Chemistry at SMA Negeri  2 Tondano Minahasa 

Regency”. 

2. Materials and Method 

2.1. Research Method 

This study is a quasi experiment with a 2x2 factorial design to compare the effect of discovery 

learning model and learning model directly to the learning outcomes of chemistry students. 

The research sample was taken by multistage random sampling. 

Table  1: Research Design  

Thinking Skill (B) 

 

Instructional Model (A) 

Discovery (A1) Direct Learning/Conventional (A2) 

Formal (B1) µA1B1 µA2B1 

Concrete (B2) µA1B2 µA2B2 

This study aims to answer the question as follows : 

1. Is there a difference in the learning outcomes of students that learned with the discovery and 

direct learning  model in chemistry? 

2. Is there an interaction effect between teaching model with the ability to think toward  the 

learning outcomes of chemistry ? 

3. Is there a difference in the learning outcomes of students with formal thinking skills that 

learned with discovery and and students  that learned with directly model in chemistry ? 
4. Is there a difference in the learning outcomes of students with concrete thinking skills that 

learned with discovery and and students  that learned with directly model in chemistry? 

3. Result and Discussion 

3.1. Result 

Requirements analysis test indicates that the normality test results of studying chemistry to 

eight treatment groups using Liliefors test at 5% significance level in this study came from a 

population of normal distribution of data. Test of homogeneity between groups A1 and A2 , B1 

and B2 and AXB are homogeneous. 

Results of hypothesis testing: for the first hypothesis, based on the calculation Anova 2x2 

factorial obtained F observation = 5.28 > F table so that  at α = 0.05 hypothesis testing reject H0 and 

accept H1. Thus, the research hypothesis which states that the chemistry learning outcomes  of 

high school students that learned with the discovery models is higher than that learned by 

direct learning model can be accepted. The second hypothesis testing: based on Anova test 

obtained Fobsservation = 17.98 > value Ftable = 3.96 to df = 1,76 with level α = 0.05, so H0 is 

rejected. Thus, the research hypothesis which states that there are significant interaction 

between learning models and the ability to think on chemistry  learning outcomes of high 

school students can be accepted. The third hypothesis testing: comparison group A1B1 with 

A2B1 obtained samples of F obs. = 19.68 > F table 2.72, meaning that reject H0. Thus, the 

research hypothesis which states that the chemistry learning outcomes of high school students 
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with formal thinking skills that learned with the discovery models higher than that learned by 

direct learning model can be accepted. The fourth hypothesis testing: comparison group A2B2 

with A1B2 obtained samples of Fobservation = 3.49 > 2.72 Ftable, means reject H0. Thus, the 

research hypothesis which states that the results of high school students studying chemistry 

with the ability to think concretely that learned with the discovery models lower than that 

learned by direct learning model can be accepted. 

Description of the data in this study can be seen in the following table : 

Tabel 2:  Description of Research Data 

Thinking Ability Learning MOdel Total 

Discovery (A1)  Direct (A2) 

Formal  (B1) X   25,67 X     22,70 X  24,62 

s      2,80 s         1,83 s      3,07 

S2     7,97 S2       3,75 S2    9,36 

N   20 N     20 N  40 

Concrete ( B2) X  19,83 X  20,90 X  20,71 

s     2,08 s     2,47 s     2,49 

S2    4,34 S2    6,08 S2   6,22 

N  20 N  20 N  40 

Total X  23,04 X  22,03 X  22,64 

s     3,86 s     2,29 s     3,29 

S2 14,87 S2   5,23 S2 10,87 

N  40 N  40 N  80 

Chemistry is the study of material and the changes that materials undergo. One of the joys of 

learning chemistry is seeing how chemical principles operate in all aspects of our lives, from 

everyday activities like lighting a match to more far reaching matters like the development of 

drugs to cure cancer. Chemical principles also operate in the far reaches of our galaxy.( 

Brown, 2009). Chemistry provides important understanding of our world and how it works. It 

is an extremely practical science that greatly impacts our daily lives. 

According to Firman (2007), Studies in chemistry involves three dimensions, namely 

dimensional of macroscopic reasoning (relating to what is observed), symbolic dimensions 

(symbols, formulas, equations) and sub - microscopic dimensions (atoms, molecules, ions, 

molecular structure). Think in three dimensions is a demand chemical disciplines that 

distinguishes it from other disciplines. But at the same time, work to move between the three 

dimensions of this chemical is often seen as the cause and the emergence of the notion that the 

chemical is difficult disciplines studied. Related to this dimensions it is important to the 

teacher providing models or strategies in order the teaching learning to be successfully. 

The factors that caused the chemical is difficult to learn are: (1) The character of abstract 

knowledge, (2) With respect to the symbols, and (3) Always ask learners to perform a domain 

transfer thinking, from observations of macroscopic phenomena (changes are observed), but 

interpret the phenomena that theories are abstract (sub-microscopic), and present it as a 

symbolic phenomenon. A teacher could not transfer knowledge to the learners in the hope 

they can absorb the knowledge. Teachers can only facilitate  learn by providing the conditions 

so that learners can construct knowledge in their mind or cognitive sturucture. 

3.2. Discussion  

3.2.1. Chemistry Learning Outcomes 

Learning outcomes are acquired abilities of students after participating in learning activities. 

To determine the level of student achievement, teachers use achievement test. According to 
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Suryabrata (2005), the learning outcomes is a term used to refer to someone achieves after 

making an effort. Mean while, according to Sudjana (2001), the learning outcomes are the 

abilities of the students after receiving their learning experiences. 

In the formulation of the national education system, education goals using the classification of 

the learning outcomes according to Benjamin Bloom who divide it into three domains, 

namely : cognitive, affective , and psychomotor domains. To achieve maximum learning 

outcomes, there are things that must be considered by the teacher: (1) Give the students do 

learn in a real context; (2) Create a group learning activities. Learning is a process that takes 

place through social interaction between teachers and students in exploring and applying the 

knowledge they already have; and (3) Create a model and support students to be able to build 

/ construct knowledge. 

The teacher's role is very important  for directing students because according Sunarto and 

Hartono (2008 ), in adolescence as the period of high students, students intellectually 

approaching maximum efficiency , but inexperience limitted their knowledge and skill to take 

advantage of what is known. 

Based on the reasons mentioned above, the necessary discussions is needed to determine the 

depth of student understanding .The success of teaching chemistry to brighten future career 

will be able to motivate learners in the subjects of chemistry . The questions addresses to the 

teachers is what teachers can do in the classroom to create an effective learning chemistry? 

According to Suryadi (2007 ) , there are some principles to create effective learning are: (1) 

Students are actively involved, (2) Taking into account students' prior knowledge, (3) 

Develop communication skills, (4) developed  student metacognition ability dan (5) 

developed an appropriate learning environment. 

The fifth principle is based on the view that the active involvement of children in a learning 

activity lets them gain experience of the materials studied , which in turn will increase 

understanding , as there is a saying that states : what I hear and I forget; what I see and I 

remember; and what I do and I understand.  

3.2.2. Learning Model 

The learning model is a pattern used by teachers as a reference in designing the learning in the 

classroom, including the books, movies, computers, curriculum and others. (Joyce 1992). 

According to Arends, learning model is the overall plan to help students learn to acquire the 

knowledge, attitude, and skills. 

3.2.2.1. Discovery Model 

Discovery learning is defined as the process of learning happens when students are not 

presented with a lesson in its final form , but it is expected that students organize themselves. 

(Material socialization  of curriculum  2013). According to Sund, discovery is the process in 

which the student is able to assimilate something concepts or principles .The mental principle 

is to observe, understand, classify, make allegations, explaining, measuring, make conclusions 

and so on. 

Meanwhile, according to Bruner, the invention is a process in approaching a problem rather 

than a product. According to Alma et al (2010 ) discovery model  has basic strategies that can 

be classified into four learning strategies, namely: a. problem determination, b. formulation of 

hypotheses, c. collection and processing of data, and d. drawing conclusion. 
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Department of Education (2014) suggested six stages in applying the discovery learning, 

namely : 

1. Stimulation, that at this stage the students are exposed to something that raises 

question marks, followed by not giving a generalization so that the desire to conduct 

an investigation. In addition, teachers can start the learning activities by asking 

questions, suggestions reading books, and other learning activities that lead to 

problem solving; 

2. Problem statement (statement or identification of problems), at this stage the teacher 

give the opportunity to the students to identify as many issues that are relevant to the 

subject matter. The next problem is written in the form of questions, or hypotheses; 

3. Data collection, teachers give students the chance to gather as much information to 

test the hypothesis; 

4. Data processing, at this stage the data are classified, and tabulated; 

5. Verification, at this stage, the students perform a careful examination to test the 

hypothesis. According to Bruner, the purpose of verification is that the learning 

process will go well and creative if the teacher gives students the chance to discover 

the concepts, rules, or theories through the examples he encountered; 

6. Generalization (Drawing conclusions or generalizations), stage generalization is to 

draw conclusions that can be used as a general principle and applies to all the issues 

or events. 

In applying the method of discovery learning teachers act as mentors by providing 

opportunities for students to learn actively, as the opinion of the teacher should be able to 

guide and direct the learning activities of students in accordance with the purpose. Conditions 

such as these will guide  the teaching and learning activities from teacher-oriented to student 

oriented. 

3.2.2.2. Direct Learning Model or Conventional Model 

Direct model or  instructional also called conventional learning is learning that its activity is 

dominated by the teacher so that said as a teacher-centered learning.Teachers are required to 

demonstrate their ability step by step to students, the teacher should be an interesting model 

so that learning becomes fun. 

This learning model is based on behavioristic learning theory which views learning as a 

process of changing behavior through stimulus and response processes. Direct instructional 

goal is to facilitate students on knowledge of procedural and declarative knowledge well-

structured. In the hands-on learning, the teacher presents the material in the shape of "finished 

" or final to students with the aim that students can master the knowledge . 

The method used in the direct instruction are lectures, demonstrations, and discussions. There 

are five phases or stages in direct learning, namely : 

(1) Present the objectives and conduct advanced organizer; 

(2) demonstrated knowledge / skills;  

(3) guide students; 

(4) check for understanding, and provide feedback by asking question, and  

(5) providing independent training to students. 

To support the implementation of learning, teachers must be active and a good presente , and 

prepared students become observers, listeners and diligent participants. 
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3.2.2.3. Thinking Ability 

Piaget’s opinion on the development of learning processes in children are: Children have a 

different mental structure which is different from adults. Children  has a unique way to 

appreciate the surrounding world. Mental development in children through certain stages , 

with a sequence that is the same for all children . The development stages are : 

a. Sensory Motor stage ( 0 to 2.0 years ) 

b. Pre - operational stage ( 2.0 -7.0 years) 

c. Concrete operational stage ( 7.0 - 11 years ) 

d. The formal operational stage ( 11 years - up  

The ability to think concretely characterized by the operating system based on real objects and 

can be observed. Children’s  pattern think are not abstract. The level of concrete operational 

thinking is characterized by traits transformation capabilities, reversible, eternity, and 

classification (Suparno, 2001). Formal thinking skills is the last stage in Piaget’s theory. This 

phase begins at the age of 11 years and above. Abstract thinking skills, logical thinking based 

on formal theoretical propositions and hypotheses and be able to draw conclusions without 

seeing the object being observed at the time. 

According to Ratna Willis Dahar (2011) there are some characteristics of formal thinking 

abilities, namely (1) the hypothetical - deductive thinking, (2) thinking propositional, (3) 

combinatorial thinking, and (4) reflective thinking. 

4. Conclusion 

Based on the results of data analysis and hypothesis testing, it can be concluded : 

1. The chemistry  learning outcomes of high school students that learned with the 

discovery models is higher than that learned by direct learning model . 

2.  There are an interaction effect between instructional model and thinking skill of  

high school students  on chemistry  

3. The students learning outcomes in chemistry who taught by discovery model is 

higher than the students taught by conventional model 

4. The learning outcomes in chemistry of the students taught by discovery model with 

concrete thinking skill is lower than those who were  taught by conventional model.   
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Abstract 

The propose of reseach is to know reasonable of  the chemistry teaching materials based on the 

process skills approach to increase the student concept mastery and student critical thinking skills on 

colloid topic at senior high school. Teaching materials development was carried out using 4-D models 

but only until the develop step. The teaching materials developed consisted of lesson plan, student 

book, worksheed, and achievement test.  It was tried out to students grade XI of SMAN 4 Kupang at 

even semester of 2013/2014. Design used at tryout-1 was One Group Pre-test and Post-test Design. 

Research data were analyzed descriptively. Results of research showed that validity of the teaching 

materials developed were good category, the learning performace was good category, students activity  

rose to student centered learning, students gave the positive response to learning process, all students 

reached learning mastery with high gain score. Based on the data analyzed, it could be concluded that 

the chemistry teaching materials based on the process skills approach for colloid topic were reasonable 

to be used at learning process. 

 

Keywords: Process skills approach, concept mastery, critical thinking skills, colloid 

 

 

1. Introduction 

Education Unit Level Curriculum (SBC) states that one of the goals given chemical subjects 

in school is for students to gain experience and apply the scientific method through 

experiments or experiments. In experiments and experiments, students can test hypotheses by 

designing experiments through the installation of instrument, retrieval and interpretation of 

data, and present the results of experimental orally and in writing (MONE, 2006). Thus, 

learning is expected to more chemical use experimental methods to practice the skills of the 

students and not only emphasizes on understanding the concept of chemistry alone. Learning 

chemicals should be designed in order to develop the ability to use the mind, reason, and act 

efficiently and effectively to achieve a particular result. 

In the process of teaching and learning in schools, often science process skills and critical 

thinking skills students are less able to develop properly. This is because in general learning 

in school less actively engage students in gaining knowledge and lack of exercise critical 

thinking skills. For example, the research team IMSTEP-JICA Survey (1999) in the city found 

that a number of learning activities in schools that require critical thinking skills were deemed 

to be low because students find it difficult to learn about solving problems that require proof 

of mathematical reasoning and find relationships between data or a given fact. Thus, students 

have difficulties when confronted with problems that require critical thinking skills. 

Indications are still low yields science learning in school can also be seen from the PISA and 

TIMSS. According to the PISA (Program for International Student Assessment), the ability of 

learners in Indonesia in terms of science lessons as measured by the National PISA 2006 is 
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still at the lowest level, ie 29% for content, 34% for the process, and 32% for the context. 

These results are comparable to the International PISA, especially to the context of the 

application of science proved that many learners in Indonesia can not relate the science 

knowledge learned with phenomena that exist in everyday life. The data shows that the 

learning of science in Indonesia has not been able to improve students' thinking skills. One 

effort that can be done to maximize the active participation of students and develop critical 

thinking skills is to use an approach or model of learning that engages students directly in 

teaching (Dahar, 1985). One example of such approach is the approach of process skills 

(PKP). The approach is a process of skills learning approach that prioritizes the application of 

various skills acquisition memproseskan in learning. Memproseskan skill acquisition is a way 

that can realize an active student learning (Semiawan, 1985).  

Approach skill process consists of several skills that can be used in the learning process. One 

of them is a skill (integrated skills). Integrated skills so lets applied in teaching chemistry. 

This is because in the learning process focused on student thinking exercises, covering skills 

such as observing the process, calculate, measure, classify, find the relationship of space/time, 

make hypotheses, research plan, control variables, interpret the data, deducing while, 

mempredikasi / hypothesized , implementing and communicating the data (Semiawan, 1985). 

With the application of skills in the learning process, students will be able to find its own 

facts, concepts, and or the principle of gradual but continued to develop attitudes and values 

in students as meticulous, conscientious, honest, and so on. In other words, learning skills 

using a variety of processes (physical, social, and intellectual or psychomotor domain), will 

deliver students to a knowledge-understanding (the cognitive), and along with it anyway 

menumbuhan relevant attitudes and values (in the realm affective). With the skills of students 

in order to find the facts, build concepts, through activities or experiences such as scientists, 

thus increasing the understanding of the concept and to improve its ability to think critically 

(Kurniati, 2001). Karim research results (2011), Hand (2011), and Yunus (2007) provides 

empirical evidence that the application of the approach in the learning process skills can 

improve the mastery of concepts and critical thinking skills of students. 

Chemistry is one branch of science that studies not only mastery of knowledge in the form of 

a collection of facts, concepts, principles, laws, or theories but also a process of discovery. 

Therefore chemistry learning should emphasize the discovery process, thus providing direct 

learning experience through the use and development of process skills and foster the ability to 

think, work, and being scientifically (MONE, 2006). Based Education Unit Level Curriculum 

(SBC), colloidal material including one of the subject matter in the subjects taught in high 

school chemistry class XI in the second semester. According to the results of pre-study 

questionnaire at SMAN 4 Kupang given to students of class XII Science shows that colloidal 

material including one material that is deemed difficult and not liked by students. A total of 

30.63% of students expressed dislike colloidal material and others expressed lack of 

understanding of the material. As a result many students who must take the test improvements 

to achieve mastery learning. From interviews with subject teachers obtained information that 

the colloidal material is usually not taught fully, teachers only entrust students to learn on 

their own. Some students also said that the colloidal material is taught only through lectures, 

so that students are passive and quickly feel bored in following the learning process. Lack of 

examples of innovative learning tools chemical causes chemistry teacher at SMAN 4 Kupang 

less motivated to design an interesting learning in the subject matter colloids. In addition, the 

lack of facilities in the laboratory led to most of the chemistry teacher at SMAN 4 Kupang 

perform the learning activities with the lecture method so that the learning process that occurs 

more centered on the teacher (teacher centered).  
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Colloid manufacture highly suitable material taught through experiments or lab. The concepts 

in the manufacture of colloid is certainly very difficult to understand if students are taught 

only verbally without giving experiences in the laboratory. It is therefore very appropriate 

process skills approach applied in the study. Through the process of skills, students can 

practice finding and developing the concept and practice to develop critical thinking skills, so 

mastery of the concept will increase. 

2. Research Methods 

This type of research is the development of research because in this study developed the 

necessary learning tools teachers and students conducting chemistry learning. Learning tools 

developed consisting of Learning Implementation Plan (RPP), Student Activity Sheet (LKS), 

Textbook Student (BAS), Concept Mastery Test, and Critical Thinking Skills Test. In 

addition, it is also equipped with the necessary instruments in this study the learning device 

validation sheet, sheet RPP keterlaksanaan observation, observation sheet activities of 

students during a lecture, student questionnaire responses, tests mastery of concepts, critical 

thinking skills test. The subjects were chemistry-based approach to learning the skills of a 

process to improve the mastery of concepts and critical thinking skills of students on the 

subject of colloids. The device is applied to the 25 students of class XI SMAN 4 Kupang, East 

Nusa Tenggara. This study was conducted in SMAN 4 Kupang on odd semester in the 

academic year 2013/2014. 

Learning software development models used in this study is a model 4-D (Four-D model) of 

Thiagarajan, et al. (Ibrahim, 2008). This model of software development procedure consists of 

four phases: definition (define), the design (design), development (develop) and spread 

(disseminate). But in this study software development carried out only to the extent that the 

third phase of development (develop). This model was chosen because it looks more detailed 

phases, systematic and suitable for applying software development skills approach to learning 

through the process. 

3. Results and Discussion  

Validation of learning tools developed in this study is done by two people validator and 

mentors who showed that: 1) The RPP result of the development included in the criteria of 

decent and very feasible for every aspect of the assessment; 2) The book is the result of the 

development of the students included in the criteria is very feasible for every aspect of the 

assessment; 3) LKS result of the development is included in the criteria is very feasible for 

every aspect; 4) THB result of the development is included in the criteria is very feasible for 

every aspect of the assessment; 5) The test is a valid concept mastery category / can be 

understood and can be used (worth) as an instrument tests students' mastery of concepts; 6) 

Test valid critical thinking skills category (good) and fit for use. Of validation has been done, 

there are some suggestions from the validator is used by researchers to improve learning 

device that has been developed, so that the learning device that used to be better than before. 

Learning Implementation Plan (RPP) results show that teachers in implementing all the 

learning activities using the skills approach implemented properly. Thus all the steps indicated 

on the device that has been developed can be done well by teachers and students actively 

participate in learning activities; The frequency of students in learning activities reduce the 

dominance of the teacher in the classroom, it means learning more student-centered. It is seen 

from the average student activity by 84% each meeting. Thus in the learning activities of 

students are very active role, while the teacher only directs or as a facilitator and motivator. 

While activity in the form of behavior is irrelevant showing percent on average by 4% and 
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tended to decrease each meeting. Thus learning activities can create conditions change good 

behavior; Students' response to the component material/subject content, teaching materials 

(teaching media), worksheets, learning atmosphere, and the way teachers teach by 78% of 

students said very interested, 12% of students are more interested enough to respond to the 

student's response component of the material / content of lessons , teaching materials 

(teaching media), worksheets, learning atmosphere, and the way teachers teach 78% of 

students expressed very new, the other 12% of students responded quite easy. The response of 

students to the language in the book component, material / content of the book, examples of 

problems, Student Activity Sheet (LKS), practical guidance in the Student Activity Sheet 

(LKS), amounting to 80% of students stated quite easy, 10% of students responded very easy , 

while the same thing given the response is less easy. Student response against components of 

the teacher's explanation at the time of KBM underway, guidance teacher at the time found 

the concept through experiments, and the guidance of the teacher by the time students 

complete the Activity Sheet (LKS) by 42% of students stated very clearly, while the other 

58% who stated quite clearly. The response of students to the learning component using 

process skills, ie formulating the problem, formulating a hypothesis, determine the variables, 

designing experiments, analyzing the experiment, and make conclusions by 36% of students 

expressed very well, 58% stated quite good, and 6% said unfavorable. While it's the same 

thing on the component 78% of students said it was not easy and 22% said less easy. The 

response of students to answer the questions of clarification components, the ability to give a 

reason, make generalizations, conclusions and hypotheses, and applying the same principles, 

and formulate viable alternative to solve the problem by 12% stated very easy, 72% stated 

quite easy, and 16% said less easy. Ease students' response to test items critical thinking, and 

cognitive tests and cognitive processes products by 8% said very easily, 13% said less easy, 

and 79% said it was not easy. Same thing with these components, the student response by 

67% stated very new and 33% stated they were quite new. To test the mastery of concepts, the 

average value of the results of the  75). pretest at 47.22 and only a complete student (test 

scores  After learning the skills approach the average values obtained post-test of  75).80.00 

and all students achieve mastery learning (Value test  On the completeness indicator for the 

initial test (prettest) all have a mastery learning indicators below minimum completeness 

criteria (75), so that all the indicators say incomplete. At the end of the test (posttest), all 

indicators have mastery over a minimum completeness criteria, so that all the indicators 

completed. For completeness and classical individual student mastery concept shows  75. 

Thus , that only a complete student because it has a score of  before teaching classical 

completeness is 8.33% .After done learning process skills approach, the score obtained above 

minimum completeness criteria (75), so that students' mastery in classical concept of 100%. 

Critical thinking skills of students is obtained by using critical thinking skills test. The test is 

given in the form of 6 (five) items description. Data from tests students' ability to think kirits 

shows that the five indicators were tested critical thinking have quite good sensitivity, ie 

indicators answered questions clarification of 0.33, an indicator of the ability to give areason 

of 0.92, making generalizations, conclusions, and hypotheses at 0:33, and indicators applying 

accepted principles of 0.46 as well as on indicators to formulate an alternative that allows to 

solve the problem by 0.75. Thus the critical thinking skills test instrument has good sensitivity 

and fit for use. 

Based on observation of Learning Implementation Plan (RPP) can be concluded that the 

measures in the RPP performing well as the average score given observer at 4.64. Meanwhile 

RPP keterlaksanaan observation instruments classified as reliable because reliability is greater 

than 75% which is 98.7% (Borich, 1994). Based on the analysis of student activity 

observation obtained total percent of student activity by 84%, while 12% of teachers activity 
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and behavior irrelevant by 4%. The data shows that the chemistry learning skills-based 

approach designed process centered on the students' own teachers (studenst centered). 

Learning has been able to lead the students play an active role both in the form of notes, 

experiments, in collaboration experiment, discuss, ask and respond to questions, as well as 

concluding. In lessons teachers act more as a facilitator who guides and directs students to 

learn. During the learning process students are given the freedom to find the concept 

independently so that the formation of a more meaningful concept. Thus, students not only 

learn from the submission of the teacher, but through an activity that allows the students can 

build their own. Hand (2011), a high learning activities can improve student learning 

outcomes (mastery of concepts). Mastery of concepts students were high after the chemical 

involved in learning the skills-based approach shows that the process through the stages in the 

process of skills, students can find their own concepts learned. According to Piaget, the stages 

in the process skills approach helps students to accommodate and assimilate concepts learned 

so that more perfect knowledge of the construction process (Dahar, 1989). Meanwhile, 

according to Vygotsky, the social interaction of students with the student and the student with 

the teacher during the learning process can increase the level of potential development of 

students (Nur, 2008). In the learning process of the invention, according to Bruner, the 

students on their own to solve the problem and acquire knowledge, so that the knowledge 

generated is really meaningful. The knowledge gained by studying the invention is easier to 

remember and durable, and has the effect of better transfer so that more perfect mastery of 

concepts (Nur, 2008). The results also supported by the information processing theory states 

that students actively involved in learning can increase the storage of information in long-term 

memory (Slavin, 2009). The active involvement of students during the learning can be seen 

from the data stating that student activity undertaken learning has led to student-centered 

learning (student centered) because 84% of the activity of student learning activities. In 

addition, a positive response from the students towards learning undertaken seem to give 

motivation to learn the material given in learning. Results of research Yunus (2007), Karim 

(2011), and Hand (2011) supports that approach implementation skills in the learning process 

can improve students' mastery of concepts. 

4. Conclusion 

Based on the analysis, discussion of the results and findings of this study concluded that the 

approach based chemistry learning process skills in the subject matter of colloidal feasible for 

use in the learning process. 
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Abstract  

The ability of perceiving is one of mental model attributes affecting on student conception. This study 

aimed to identify perception of students about atom who had misconception in atomic structure 

concepts. Based on the data of student perception who having misconception, it was formulated a 

strategy of conceptual change individually with student perceptions as moderator variable. The object 

of this research was college students of chemistry education department. Student’s misconception was 

determined based on the results of conceptual understanding (atomic structure) test designed in the 

form of three tier diagnostic test. The ability of students perceiving was determined through the 

diagnostic test that has been qualified in terms of validity, reliability, and straightforward. It was 

categorized into four levels, namely, very high as level 1, high as level 2, low as level 3, very low as 

level 4. The burden of student misconceptions was categorized into three levels involving low, middle, 

and high. Determining of it used central tendency (mean) and dispersion (standard deviation). There 

were three main result of this research. First, the students had misconception with low, middle, and 

high level of misconception with percentage of 10.87, 41.30, and 47.83 respectively. Second, students 

who had misconception have varying abilities to perceiving in all levels (level 1 to level 4) with 

percentage of 0, 6.52, 39.13, and 54.35 respectively. Third, based on the results of X2 analysis, it was 

obtained p-value 0.015, less than α = 0.05. It means that there was relation significantly between the 

level of student’s perception and burden misconception level. Students having low perception level 

had the high possibility for possessing misconception. 

 

Keywords: Perception, misconception, and conceptual change             

 

 

1. Introduction 

The ability of perceiving is one of student’s mental models (Veer & Melguizo in Laliyo, 

2011). It is affecting on the student’s conceptions (Bordner & Domin, 2000; Wang, 2007). 

The student’s perception about atom will affect the success or failure of students to 

understand the concepts of atomic structure. The concepts that should be understood using 

Quantum mental model (Q model) will fail to be understood by the students who have other 

mental models, e.g Bohr mental model (B model). The Students who have B model generally 

have misconceptions when understanding the concepts of atomic structure that requires Q 

models. 

The concepts of atomic structure commonly understood by a large number of students in 

missconception way (Park, 2006; Foliaki, 2010; Al-Balushi, 2012; MacKinnon, 2013).  It is 

because the concepts contain many abstract entities.  Revising the student’s misconceptions is 

a urgent effort because if it is not revised, the students will fail to understand other concepts 

(Dahar, 2011).  Suyono et al..  (2013) also have revised misconceptions of senior high school 

students in various concepts of chemistry through remedial teaching program based on 

conceptual change strategy.  This research was conducted with participant of students 

studying in six goverment senior high schools. Each of school represents the city/district of 
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Surabaya, Gresik, Sidoarjo, Bojonegoro, Jombang, and Sumenep.  Remedial teaching 

program which was implemented clasically showed that the result need to improve because it 

has not been paying attention to the individual characteristics of students who have 

misconceptions. 

Currently the team is conducting PUPT (Penelitian Unggulan Perguruan Tinggi) scheme of 

research with the title “Preparation Chemistry Education Graduate without Misconception in 

Science and Mathematics Faculty Unesa.”  One of the stages of preparation is designing a 

variety of conceptual change strategies for students individually using three moderator 

variables such as learning styles, mental models, and cognitive conflict level. They are factors 

causing misconceptions that come from student’s internal. In addition, there are other factors 

that cause misconceptions such as teachers and learning, as well as teaching materials.  This 

paper will only focus on the mental model constructed by three attributes, namely, perception, 

imagination, and understanding of discourse. 

Incorrect conceptual changing of chemistry education students as a part of the preparation 

program of Chemistry Education Graduates without misconceptions has to give attention to 

the character of the individual, especially the mental model and one of its attributes, that is the 

ability of students in perceiving.  The decision was based on the recommendation Bao & 

Redish (2001).  Why is it the ability of students to perceive? 

Perception can be defined as a person's interpretation an information based on their 

understanding of an object (Ling & Catling, 2012; Levine & Shefner, 2000).  Thus, it is 

possible that some people have different perceptions of a same object, depending on the level 

of understanding and interpretation of each individual of the object. When the students learn 

the concept of atoms, (as example) it is very necessary a model to understand the concepts.  

The ability of students to perceive a model correctly will be determine the correct or incorrect 

their understanding of atom concepts.  It is possible that some students have different 

perceptions about concepts, depending on the level of perception of each student about the 

atom. (Lajium, 2013; Coll et al., 2002; Coll & Lajium, 2011; and MacKinnon, 2013). 

Misperception can lead to misconceptions (Al-Balushi, 2012). Misconceptions in students can 

occur because the students perceive different an object or a model with a target perception, 

that is, a scientist’s perception (Lien, 2013). 

Research problems to be answered is a part of research problems of PUPT research being 

carried out, that is how the interrelationship between ability of student to perceive and burden 

of misconception. At this session, the problem is limited to the perception of students about 

atom and the misconception in concepts of atomic structure.  Thus, the aims of this reasearch 

are: (1) to obtain a map of student’s misconception burden into low, medium and high 

category, (2) to obtain a map of the perception level of the students who have misconceptions 

into very high, high, low, and very low level, and (3) to obtain evidence of the significance of 

the relationship between the students' perception level and the burden of misconception. The 

benefits of  the study is that it can be used as supporting evidence for the formulation of 

conceptual change strategy for students individually with student’s perception as moderator 

variable. 

2. Materials and Method 

The object of this research was college students of chemistry education department. Student’s 

misconception was determined based on the results of conceptual understanding (atomic 

structure) test designed in the form of three tier diagnostic test. The ability of students 

perceiving was determined through the diagnostic test that has been qualified in terms of 
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validity, reliability, and straightforward. It was categorized into four levels, namely, very high 

as level 1, high as level 2, low as level 3, very low as level 4. Burden of student 

misconceptions was represented by the number of student misconceptions. The burden of 

student misconceptions was categorized into three levels involving low, middle, and high. The 

categorizing was determined using central tendency (mean) and dispersion (standard 

deviation). Relationship between the burden of misconception and perception level was 

analysed using X2 test. 

3. Result and Discussion  

3.1. Result 

3.1.1. Burden of Misconception and Level of Student’s Perseption 

The percentage of students with certain perception level having misconception in the four 

tested concepts of atomic structure can be seen in Figure 1. The questions contained in 

diagnostic test is the questions that should be answered by the students using Q mental model. 

Students with the lowest perception (level 4) is a student with a mental model that is far from 

Q. 

 

Figure 1. Percentage of Students Based on Burden of Misconception and Level of Perception in the Four 

Atomic Structure Concepts 

Based on the Figure 1 can be informed as results of analysis: (1) the students have burden of 

misconception in low, middle, and high level  with percentage of 10.87, 41.30, and 47.83 

respectively and (2) the students who have misconception have varying abilities to perceiving 
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compared to the students in other perception levels.  If the student perception ability in level 1 

and level 2 are regarded as  high level, while level 3 and level 4 are considered as low level, 

the students with high and middle burden of misconceptions are students who have low level 

of perception.  

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2. Number of Students Having Misconception in the Four Atomic Structure Concepts with 

Perception Level of 1, 2, 3, and 4 

3.1.2.2. Significance of Relationship 

The relationship between level of student’s perception and burden of misconception in atomic 

structure concepts is shown in Table 1. 

Table 1. Chi Square Test of level of student’s perception and burden of misconception 

 

Value Df 

Asymp. Sig.  

(2-sided) 

Pearson Chi-Square 12.303a 4 .015 

Likelihood Ratio 10.729 4 .030 

Linear-by-Linear Association 2.677 1 .102 

N of Valid Cases 14   

Based on the data in Table 1 obtained p-value smaller than α = 0.05 can be interpreted that the 

burden of student misconceptions are significantly associated with the level of perception.  

Lower students' perceptions level, higher their load misconceptions. 

3.2. Discussion  
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understand the concept of orbital, the students must have a mental model that the electron 

states can not be described in certainty, so that it appears the probability approach associated 

with wave mathematical functions or orbital.  Orbital shape can be generated by computer 

modeling as the implications of the solution of wave equations.  While students with lower 

mental image of the atoms have a mental model of the motion of an electron that has definite 
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position at a point in space, so that they conclude the concept of orbital in physical meaning.  

Most students do not understand quantum mechanics model in terms of the probability of 

finding an electron, while the detector of misconceptions contains questions in which they 

need understanding of the model to answer the questions. That is why students with low 

perception have a high chance of experiencing misconceptions on the concept of orbital. 

In addition, the students have not fully understood the concept of electron configuration yet, 

the students get difficulty to write electron configuration correctly in accordance with the 

applied principles and rules.  Research results of Foliaki (2010) also showed the same 

phenomenon, the students do not understand what the meaning and the purpose of rules on 

writing electron configuration.  This is due to a very strong influence coming from Bohr 

model on the student conceptions about atom. 

The students having Bohr mental model perceive that electron energy levels represent orbits, 

also the orbits are believed that the distance (energy difference) of each orbit is same.  This is 

not true because the farther orbitals from the core, the shorter the distance of energy levels.  

As a consequence of the nature of atom, there is much overlap of atomic energy levels that led 

to the rules in the electron configuration. 

Students who have low perception ability also have the highest chance of experiencing 

misconceptions on atomic structure concepts.  This finding is an evidence of reinforcing the 

theory that has been purposed by experts in the field of education such as Al-Balushi (2012) 

and other researchers. Students with the perception level 4 (the lowest perception level) is the 

most students experiencing misconceptions than students with other perception levels,  Most 

students with a high burden of misconceptions are the students who have low level of 

perception.  The relation is supported by the results of inferential analysis using chi square.  

The lower level of students' perceptions, higher their burden of misconceptions.  These 

findings are in line with theories that have been recognized by experts in the field of 

education before, such as Al-Balushi (2012) and also other researchers. 

Related to this phenomenon, Al - Balushi (2011), Gilbert & Osborne (1980), and Harrison & 

Treagust (2000b) had argued that students of all education levels tended to: (1) like the model 

that looks realistic and simple, despite the referenced models are incorrect when the models 

are used to understand a concept and (2) use a model that has not been perfect yet, although 

they have been introduced the models representing same system or object, such as atom, they 

believes that there is only one 'true model ' or best model that can be learned. For example, the 

representation of the Bohr model is still often used by students when the students should use a 

probabilistic representation of the electron cloud model to explain the phenomena related to 

the concept of energy levels.  The students understand the concept with the perception that is 

far from the perception of the target. Based on the findings, the remedial learning for 

misconceptions of atomic structure concepts should concern to the individual perceptions of 

students.  

4. Conclusion and Recommendation 

4.1. Conclusion 

Misconceptions of students on the atomic structure concept is dominated by the students with 

low perception ability level.  There is a relation between the burden of student’s 

misconception and the level of perception significantly.  The lower level of student’s 

perception, higher their student's misconception. 
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4.2. Recommendation 

McKinnon (2013) found that the failure of students to understand the concept of the atomic 

structure can be caused by teachers do not develop perception skills of their students well.  

The current study found an evidence that there are significant relationship between the level 

of student perceptions and burden of misconception.  Although when designing of learning to 

cure misconceptions on atomic structure, lectures have to pay attention on students who have 

low perception. A learning that facilitates the students with low perception level can be 

conducted using interactive ICT media providing the opportunity to the students to develop 

the perception spatial skills related to the atomic structure topic. 
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Abstract  
The aims of this study are to find out the ability of teacher of hearing impairment in teaching science 

subjects especially chemistry material using an interactive multimedia (MMI) and Chemistry Kit. 

These capabilities in terms of increased understanding of chemistry materials (elements, compounds 

and mixtures), the use of MMI, carry out practical skills, and peer teaching. Study participants were 12 

teachers from 5 senior high school of hearing impairment (SMA LB Tunarungu) in Sidoarjo, East Java. 

This study  began with practicum using chemistry kit and proceed with the understanding of concepts 

through MMI. The next activity is peer teaching in groups. The instruments used were pretest and 

posttest sheets to determine the increase comprehension. Other instruments are sheet of observations 

to determine the activity of the use of MMI, performance assesment sheet to determine the skills lab, 

and observation sheet to figure out the teaching skills. Based on observations demonstrate adequate 

teaching ability. The ability of teachers in terms of a pretest and posttest showed increased criteria. 

When using the MMI, the participants demonstrated appropriate activity those are text reading, 

watching video content, pay attention to animation, practice / quizzes, and do the final test. No 

participants showed activity only played navigation without studying the contents. The ability of 

participants to use tools in a simple lab obtained an average score of 78.75. Participants are divided 

into 3 groups of peer teaching to teach material elements, compounds and mixtures. Observations of 

peer teaching on the 'elements' indicates the average value of 76.842 (category enough), the group 

'compounds' gain ratings of 72.105 (enough categories), and the 'mix' to obtain ratings 91.6 (excellent 

category). 

 

Keywords: SLB teachers, interactive multimedia, chemistry kits, and teaching skills 

 

 

1. Introduction 

Children with special needs have a right to education because it has a strong legal basis both 

internationally and nationally. One child with special needs is a child with deficiency in 

hearing or deaf or hearing-impaired. Deaf or hearing-impaired is hearing damage that caused 

in a person's difficulty of hearing or can not hear (deaf) (Depdiknas, 2006a; Ahuja, 2006; 

Watterdal, 2006). In Indonesia, children with hearing impairment and children without special 

needs are entitled to educational opportunities but for deaf children or children with special 

needs are entitled to education in accordance with the needs and limitations, so it can be 

delivered into intelligent beings, competitive and character. In Indonesia, the level of 

educational units tasked to organize the education of children with special needs is Sekolah 

Luar Biasa (SLB). 

Teachers are entitled to teach in SLB is equipped science teachers who have to teach students 

with special needs that have special need educational background from LPTK. For teachers 

who teach deaf students, the ability to be possessed in addition to cognitive ability is the 

ability to use sign language as knowledge transfer will become easier. In Indonesia using the 

Sistem Isyarat Bahasa Indonesia (SIBI) (Depdiknas, 2001; Siswosumartono, S., et al., 2007). 
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Effective teaching of students who are deaf or hearing-impaired requires instructors with 

skills and approaches important for teaching all students (Miner et al, 2001). Teacher should 

speak clearly and at a moderate pace, face the class, avoid introducing excessive new jargon, 

and stick to the lecture topic (Miner et al, 2001). In addition, teachers also have to skillfully 

use the learning media, one of which is a computer-based media. The use of computers in 

teaching chemistry for students with special needs are very helpful, both for students with 

visual impairment, hearing impairment, or disabled (Kucera, 1993). 

BSNP (2006) has provided a benchmark that the chemistry material is one part of the material 

to be presented in a science lesson in class X and XI. Presentation material IPA / Chemistry, 

by the standards of the content should be presented through information and laboratory 

activities through the implementation of inquiry. Chemistry materials for students SMA LB 

tunarungu contained in one of SK and KD science subjects in class XI, as follows: (SK) 2. 

Conduct an experiment to distinguish elements, compounds and mixtures; (KD) 2.1. Identify 

elements, compounds and mixtures; 2.2. Differentiate properties of elements, compounds, and 

mixtures through experiments (BSNP, 2006). Based on the reference SK and KD, 

Poedjiastoeti and Liliasari (2009) has developed an interactive multimedia chemistry for 

students SMA LB tunarungu to the topic elements, compounds and mixtures research has been 

done by the authors the development of chemistry kits and interactive multimedia to the topic 

element, compounds, and mixtures (Poedjiastoeti and Liliasari, 2009), These studies aim to 

facilitate students with hearing impairment to obtain information related to chemistry. 

2. Materials and Methods 

The following phase of the research presented: 

 Stage 1: Preparation, Introduction to the use of MMI and chemistry Kit at school. Do 

preparation and introduction is intended that participants are ready with the materials 

that will be presented by the research team. 

 Stage 2: The use of MMI and chemical kits for 12 participants. Use of MMI done 

individually observed using the observation sheets to determine the activity while 

the MMI use simple lab activities using chemical kit done in pairs. Pretest regarding 

chemical concepts (elements, compounds and mixtures) carried out prior to the use 

of MMI and ended with posttest understanding of the concept. The instruments used 

were sheets of pretest and posttest to determine the increase comprehension. The 

data of pretest and posttest was calculated to get gain score (<g>). 

After a simple chemical lab activities, carried out tests of chemical engineering 

experiment individually using performance sheet to determine the skills lab. The 

next assignment, participants were asked to lesson plan draft by utilizing interactive 

multimedia and chemistry kits. 

 Stage 3: Participants conducting peer teaching, as students are peers fellow 

participants. There are 3 groups of peer teaching, group 'element, the ' compound ', 

and the ' mixture'. Teachers in each group were observed using the observation sheet 

to determine teaching skills. Further discussion about the reflection and feedback 

peer teaching. 

3. Result and Discussion 

Participants were asked to work on the problems pretest regarding elements, compounds, 

mixtures and separation, as well as the introduction of a tool then the participants who 

numbered 12 teachers received an explanation of MMI and its features are contained in the 

MMI. Participants then learn the four material elements, compounds and mixtures and 
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separation in the three meetings. Each material was allocated to study for 40 minutes. At the 

end of the third meeting, participants were asked to work on the posttest. From pretest and 

posttest data were then calculated gain score and categories are presented in Table 1. 

Table 1. Pretest dan Posttest Data 

Participant Number Pretest Postets <g> Category 

1. 36.67 73.33 0.578873 Moderate 

2. 46.67 73.33 0.499906 Moderate 

3. 46.67 66.67 0.375023 Moderate 

4. 60.00 86.67 0.66675 Moderate 

5. 56.67 80.00 0.538426 Moderate 

6. 53.33 83.33 0.642811 Moderate 

7. 46.67 66.67 0.375023 Moderate 

8. 50.00 83.33 0.6666 Moderate 

9. 63.33 76.67 0.363785 Moderate 

10. 33.33 73.33 0.59997 Moderate 

11. 60.00 73.33 0.33325 Moderate 

12. 26.67 80.00 0.72726 High 

Table 1 shows that by studying the material elements, compounds, mixtures and separation by 

using technology such as MMI and chemistry kits led to the understanding of participants has 

increased with moderate and high categories. Teachers have access to a wide variety of 

multimedia instructional technology (Miner et al, 2001). 

From the observation MMI usage activity presented in Table 2, it is known that all 

participants conduct the main text reading, watching the video and animation, doing exercises 

or quizzes, and do the final test. None of the participants who only played navigation, all of 

them learn the material shown in the media. 

Table 2. Percentage of Participant Activities  

Matter  Activity (%) 

 A B C D E F G H 

Element  17.92 25.41 9.17 32.08 12.92 0.42 2.08 0 

Compound  32.92 4.58 25.42 18.33 16.25 0 2.5 0 

Mixture  27.5 8.33 8.33 5 50 0 0.84 0 

Mixture separation 25.41 10 8.75 0 50.42 0 5.42 0 

This means that the MMI and chemistry kits can help participants to study the chemical 

material with a more serious and fun. Teaching chemistry to students with disabilities can 

provide new opportunities for teachers and students to use Reviews their creativity in the 

classroom and the laboratory (Miner et al, 2001). 

Besides posttest at the third meetingn it was also conducted performance tests using a lab. 

These tests regarding A) the use of magnets, B) turn on and turn off the burner, C) technique 

to smell gas, D) measuring the volume of the solution, E) decantation, F) filter with filter 

paper. Performance test data are presented in Table 3.  

From Table 3 shows the largest to the smallest difficulty is the use of magnets, measuring the 

volume of the solution, technique to smell gas and decantation, filter with filter paper, and 

turn on and turn off the burner. If the teacher can demonstrate practical skills in using the tool, 

it is expected of students with hearing impairment can observe carefully and can be mimicked 

skill correctly. Students who are deaf or hearing-impaired generally need few 

accommodations in the laboratory (Miner et al, 2001). 
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Table 3. Performance Tests Using the Tools Practicum 

Participant number Score Aspect 

A B C D E F 

1. 50 100 50 100 100 100 

2. 50 100 50 50 66.67 100 

3. 50 100 100 50 66.67 60 

4. 50 100 100 50 100 100 

5. 50 100 100 75 100 100 

6. 50 100 50 75 100 100 

7. 50 100 100 100 66.67 100 

8. 50 100 100 50 66.67 80 

9. 25 100 50 50 66.67 80 

10. 50 100 100 50 66.67 100 

11. 25 100 100 75 100 100 

12. 50 100 100 75 100 100 

Average 45.83 100.00 83.33 66.67 83.34 93.33 

At the third meeting, participants were divided into 3 groups: 'element', the 'compound', and 

the 'mixture'. Observers give an assessment of the ability to teach using the MMI and 

chemistry kits. Assessment observers are presented in Table 4. 

Table 4. Average Score of the ability to teach 

Average Score  

‘Element’ Group ‘Compound’ Group ‘Mixture’ Group 

76.84 72.11 91.58 

The ability of teachers to deliver information using the MMI and chemistry kit showed good 

category (76.84 and 72.11) and very good (91.58). If teachers can engage students in science 

subjects is expected to Students with disabilities must fully Participate in middle school and 

high school science classes, Including labs and other hands-on activities (Miner et al, 2001). 

4. Conclusion 

From the results of this study concluded that: Participants increased understanding of the 

concept of elements, compounds and mixtures as well as the separation medium and high 

categories. Participants conduct the main text reading, watching the video and animation, 

doing exercises or quizzes, and do the final test. This shows that interactive media is easily 

operated by the participants. None of the participants who only played navigation, all of them 

learn the material shown in the media. Use of MMI and chemistry kits can help participants 

(teachers SLB) in the use of practical tools. Participants (teachers SLB) is also able to make 

use of MMI and chemistry learning kit. 
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