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Chemistry 
through education

(CTE)

Education through 
chemistry

(ETC)
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Concept essential selection

Real life chemistry

Chemistry case of industry 

4 C skills

ICT integration
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Research Instruments

Research Objective

Components: Teacher, student, 
learning tools and process

STEM Research??
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STEM Education
(science, technology, engineering and mathematics)

learning STEM content and practices

developing positive dispositions toward 
STEM

preparing students to be lifelong 
learners
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1. learning STEM content and practices

STEM framework and knowledge
STEM Importance
STEM Integration in learning tools
Effectiveness of STEM based learning 
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2. Developing positive 
dispositions toward STEM

 Perception
 Scientific attitude
Motivation
 Self-efficacy
 Self-regulated
 Self-esteem
 Learning anxiety 
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3. preparing students to be
lifelong learners

 Analytical thinking
 Critical thinking
 Creative thinking
 Creativity
 Collaboration skills
 Communication skills
 Problem solving skills
 Decision making skills
 Argumentation skills
 Literacy ability
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Instruments

Non-Test

Questionnare

Open-ended

Closes

combination

Affective 
Scale

Rating 
Scale

Product assessment sheet

Observation sheet

Check list
Protocol 
interview

Test

Selected 
responses 

butir
Essay
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 To obtain participants responses (attitude/opinion) in 
writing factually

 Statement & Altenative respons option  (3, 4,5,7,,10)

 Obtain participants responses by orally
Questions list
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 almost the same as the questionnaire where there are 
statements and alternative response options

 Data in the form of psychological concepts that describe 
aspects of personality

 Statement indicate to behavior indicators 

 response is scored through scaling.

 Alternative scaling : 3, 4, 5,7, 10 

 Need psychometric measurement
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consists of a number / set of characteristics or
qualities to make decisions

used for direct observation of specific aspects of a
behavior / performance

arrange the rubric for scoring guideline

just justify yes or no
as a guide for checking the appearance of

expected activities / behavior
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how are to obtain 
research instruments?

1. Using/Adopting standarized instrument (Mental
Measurement Yearbook, ERIC search, previous
research (exactly similar)

2. Adapting/modyfing of instrument from previous
research

3. Developing or constructing an instrument
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how are to develop/construct 
research instruments?
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Conceptual framework

Draft instrument

Theoretical feasibility test

Empirical feasibility test

Good Research Instrument
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Variable Conceptual definition Aspect of Self-
efficacy

Selected Aspects
and variables

Self-
efficacy 
on STEM
impleme
ntation

Bandura (1977)
People's beliefs about their 
capabilities to produce effects 
or certain achievements
Bandura (1994)
Self-efficacy beliefs
determine how people feel, 
think, motivate themselves
and behave

Belief
Motivation
Self-regulated

1. Belief
. Belief about self-
performance in 
STEM learning
. Belief about 
understanding 
STEM concept
2. Self-regulated
…
.. etc

(related to STEM 
framework)

Woolfook (1990)
Personal characteristics that 
demonstrate beliefs of their 
ability

Belief
Effort

Etc
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DEFINE VARIABLE 

• Quality of STEM Product

CONCEPTUAL DEFINITION OF QUALITY

DEFINE ASPECTS OF QUALITY

• Depend on kind of product

• Based on appropriate sources

DESCRIBE ASPECTS INTO INDICATORS OF QUALITY

DEFINE OF RANGE OF SCORES AND DESCRIBE THE 
CRITERIA EACH OF SCORE
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Theoretical feasibility test

 By expert judgement (content, logic and face validity)

By user thinking (face validity and usability)

The analysis in this process is emphasized in 
qualitative approach 

It is better if also use quantitative approach (Aikens
index, CVR etc)
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Empirical feasibility test

By testing out of research samples (construct 
validity and reliability)
For test, scale

By implementation with several observers (inter-
rater reliability)

For rating scale/rubrics
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Figure 1

Figure 4Figure 3

Figure 2
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