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I. Introduction 
 

Rapid changes of technology and information has brought new demands about 

competences that should be mastered by human through education. To fulfil those 

demands Indonesian Government has made some adjustment in Indonesian national 

curriculum and education system. This was done as a respond to prepare the younger 

generation for future condition. The Graduation Competences Standard (SKL) in 2013 

Curriculum – revised stated that high school graduate should at least mastered four 

dimensions of knowledge and has ability to implement it in many contexts (Kemdikbud, 

2016). These demands in school competences standard would cause some adjustment in 

teacher instruction in class. 

Conceptual understanding and implementation in some contexts were related to the 

scientific literacy. Program of Internationals Students Assessment (PISA) 2015 stated that, 

scientific literacy has four main components which are knowledge; competences; attitude 

and context (OECD, 2016). The autonomy of the education sector seeks to condition 

schools so that principals, teachers have a great responsibility in improving the quality of 

the learning processto improve the quality of learning outcomes (Prasetyo et al, 2019). 

Indonesia has participated in PISA several times, though the result still unsatisfied 

for our education. Almost 60% of the students sampled for PISA 2015 only reached level 

1a to level 2, and there were no Indonesian students who reached level 5 or even level 6 

(OECD, 2016). According to PISA 2015 assessment description, Indonesian students did 

not have ability to implement scientific concepts that have been mastered by them in real 

context. Even though the sampling technique that used in PISA still uncleared, the result 

described how the students struggle to implement their understanding in real context. This  
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is the reason why the contextual learning is so important for our students (Bybee and 

Fuchs, 2006). 

Tala (2013) stated that to be able to master and implement scientific concept in a 

certain context, scientific learning in school should be integrated with the context. One of 

the contexts that was close to the students today is technology. Gardner (1994) stated that 

science and technology could not be separated, because they have two ways relationship.  

According to the Indonesian Dictionary, development is a process / way, the act of 

developing. In term of development, it shows that an activity produces a new tool or 

method, during which the activity will continue to be evaluated and improved to improve 

quality. So that development can be defined as a plan to develop something that already 

exists in order to improve the quality of more advanced (Ediyani et al, 2020). The 

development of technology, communication and information, especially the internet has 

become a demand for teachers in Indonesia to be able to use it as a source of positive 

learning media in supporting teaching and learning processes (Prasasti, 2019). 

The idea of integrating technology to science learning at school was started in the 

late of 1980’s in form of Science – Technology – Society (STS) approach (Bybee, 1987). 

The STS approach was actually a learning that provide students with problems or issues 

that related to technology and science in society. The students were asked to be able to 

solve the problems in scientific manner (Poedjiati, 2005). 

The importance of integrative science and technology learning need teacher that has 

ability to deliver science and technology in form of contextual learning. Tala (2009) stated 

that to present an accurate scientific concept in form of contextual learning, the teacher 

should be trained to connect scientific concept with the technological context. For that 

reason, preparing a science teacher for mastering ability to integrate scientific concept in 

technological context was very important. This study was a part of bigger study that 

constructing contextual learning for preservice science teacher. 

Implementing novel technology in science learning became a major point for 

constructing a contextual learning in science. One of a novel technology that close to 

human daily life today was the display technology. Organic Light-emitting Diodes 

(OLEDs) display has been rapidly growth in the decades. Tsujimura (2012) stated that 

OLEDs was a light emission technology which could be fabricated in flexible way in a thin 

layer because the components used in it was quite simple compared to Liquid Crystal 

Display (LCD). 

Itoh (2009) introduced a form of OLEDs that was very simple called Electro 

Chemicoluminescence (ECL) cell. The fabrication of ECL was using an organic 

semiconductor and solvent. Adijaya (2011) successfully fabricated an ECL cell which 

utilized compounds that was extracted from daily organic material. This showed that 

implementing OLEDs context in science learning is possible. 

Construction of learning environment require several steps. One of construction 

framework was called Model of Educational Reconstruction (MER) (Neibert and 

Gropsengiesser, 2013). MER consisted of three main steps which are (i) Concept 

classification; (ii) Inverstigation of learning result and process; and (iii) Construction of 

learning program (Duit et al., 2012). This article will describe what we do in the second 

step of MER which aimed planning a construction of integrative learning which utilize 

OLEDs context in organic chemistry course. 
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II. Research Methods 
 

The second step of MER was an investigation toward learning process and result that 

had been done before. The aim was to get insight of preservice teacher knowledge before 

introducing to the context (Duit et al., 2012). A structured interview was administered to 

several preservice teachers that had finished their course in organic chemistry in last 

semester. 17 preservice teachers participated in this interview will be called respondent. 

There were 20 questions which grouped in 3 sections. 

Every interview section was recorded using an android smartphone with an 

Operating System Android 9.0 and Parrot recorder application. The interview then 

transcript and then analysed to get the core of their responds. 

 

III. Results and Discussion 
 

3.1 Result 

The interview result was presented in Table 1: 

 
Table 1. Analysed Interview Respond 

Nr Questions Respond Total Respond 

Organic Compound Knowledge 

1 Example or organic 
compound 

Could state several examples of 
organic compound 

17 

2 Defining organic 

compound 

Organic compound was a compound 

that has bond between C atom and 

non-C atom such as H, O, P, N, and 
S. 

11 

Organic compound was a compound 

collected from nature 

2 

Organic compound was a compound 
which has group of C and H. 

2 

Organic compound is carbon 

compound 

2 

3 Property and structure 
relationship 

Realizing there is relationship 
between property and structure and 

explaining the example  

17 

4 Explaining organic dye 
based on the structure 

Explaining conjugated double bond 
in organic dye  

4 

Could not give any explanation 13 

OLEDs technology knowledge 

5 OLEDs as a light 

emission technology 

Has knowledge about OLEDs 

technology 

4 

Has no any knowledge about OLEDs 

technology 

13 

6 Differentiate 

conventional LED and 
OLEDs 

Could differentiate it based on the 

material that being used 

15 

Could not give any conclusion 2 

Connecting the chemistry concept with the OLEDs technology 

7 Identified double bond 

in organic materials 
used in OLEDs 

Could identify the conjugated double 

bond 

17 
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8 Stating organic material 

for light emission in 

OLEDs 

Conclude that the conjugated double 

bond was a crucial point for light 

emission in OLEDs 

13 

Could not give any explanation 2 

Other irrelevant answers 2 

9 The role of organic 

electrolyte in OLEDs 

structure 

The natural organic compound did 

not need the electrolyte 

3 

The natural organic compound does 
need the electrolyte 

11 

Other irrelevant answer regarding 

electrolyte role 

3 

 

 

3.2 Discussion 

a. Basic Organic Compound Knowledge 

The first part or interview was designed to discover how deep preservice chemistry 

teacher knowledge in organic chemistry concepts. Based on the interview, it was 

discovered that the respondents have enough knowledge in organic chemistry concepts. 

Even though, the respondents could not give a clear explanation when several concepts 

were asked in a contextual way. The concept regarding organic dye that need explanation 

about Highest Occupied Molecular Orbital (HOMO); Lowest Unoccupied Molecular 

Orbital (LUMO); and conjugated double bond concepts. It was discovered that most of the 

respondents had difficulty to give the explanations. 

The inability of the respondents to give clear explanations in simple context of 

organic dye was quite interesting, because the respondents could give clear and deep 

explanations regarding the concept, but they could explain the same way in the context 

related to the concept. This was indicating that most of the respondents was lacking 

experience to explain daily phenomenon using their knowledge in science. Kanfer and 

Ackerman (1989) proposed an idea to solve this condition by repeating and habituating 

preservice teacher to use their knowledge about science concept to give explanation on a 

certain phenomenon. 

 

b. OLEDs Technology Knowledge 

The Table 1 showed that most of the respondents was lacking the knowledge in 

OLEDs technology. Through the interview, it was known that most of the respondent was 

familiar with the term LCD or LED, but the term OLEDs was relatively new to them. This 

indicating that most of the respondents were not exposed to the current display technology 

such as OLEDs. This also could be the reason why, teacher in school still used outdated 

context in their teaching. 

As the result showed that most of preservice teacher has lack information about 

OLEDs so basic text about OLEDs was administered to introduce OLEDs technology to 

them. Then the interview was continued to investigate their ability to identify organic 

compounds structure that used as emitting agent in OLEDs. The result show that most of 

the respondents could identify the structure easily since they had enough knowledge in 

organic chemistry. 
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c. Implementing Organic Chemistry Concepts in Light Emission in OLEDs 

The last section of the interview was to investigate if the respondents could conclude 

that natural organic compounds was a potential emitting agent for OLEDs. The result 

showed that there still were several respondents who could not conclude, they give 

irrelevant answers even though most of them state clearly that the emitting agent has 

conjugated double bonds, the organic dye also has conjugated double bond, they still did 

not have any clue that a natural compound such as anthocyanin which have double bond 

and could be used as organic dye have potential an emitting agent in OLEDs. 

Most of the respondents also could not give clear explanations regarding the light 

emission in OLED even though they could explain abstract concept such as HOMO and 

LUMO clearly. It was quite understandable since in course most of the time explanation 

about light emission usually discussed in inorganic chemistry course. 

The lack of preservice chemistry teacher ability to explain and relating science 

concept to a novel context generally caused by their lack of experience in integrating 

context to explain science concept. This was agreed by the respondents that stated most of 

their course in chemistry was actually just focused on subject matter without integrating 

context in it. They really appreciated the idea to implementing a contextual learning using 

OLEDs in their course in organic chemistry, since they will be the future teacher, so they 

need to understand novel technology related to science concept started with OLEDs. 

 

IV. Conclusion 
 

The result showed that even though the preservice teacher has enough knowledge in 

science concept – in this case organic chemistry, most of them was lacking the ability to 

explain technology context related to the concept that they understand. This was caused by 

their lack in experience to integrate context especially novel technology context to 

delivering the subject. A learning design that could provide the experience for preservice 

teacher to integrate science and novel technology was really important to be constructed. 
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