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Introduction 
● A country's ability to master the latest technology will be the main key to its future overall planning for sus-

tainable development and global competitiveness. 

● The U.S. government has taken formal action in response to this trend, with the passage of the STEM Edu-
cation Act of 2015 by Congress. 

● Taiwan's science and technology education is greatly influenced by the United States and emphasizes the 
cultivation of students' scientific literacy and knowledge.  

● STEM education can be regarded as education that emphasizes the integration of science theory and prac-
tice with the aim of solving real-life scientific or technological problems (Israel, Wherfel, Pearson, Shehab, 
& Tapia, 2015). STEM education emphasizes the cultivation of students' cognitive thinking rather than tra-
ditional teaching that emphasizes fragmentary or memorized knowledge (Basham & Marino, 2013). 

● The use of robots is effective and important for STEM education because of the many science, technology, 
engineering, and mathematical concepts implicit in the construction and composition of the robots them-
selves. This helps students translate the abstract theories learned in the classroom into concrete abilities to 
solve real-life problems and difficulties (Ospennikova, Ershov, & Iljin, 2015). 

● For students with disabilities, research has also showed the effectiveness of the use of educational robots on 
improving students’ learning motivation and performance (David, Costescu, Matu, Szentagotai, & Dobrean, 
2018). 

● We believe that it is worthwhile to evaluate the effectiveness of STEM education combined with education-
al robots in enhancing science knowledge and technology literacy of students with disabilities, especially 
those with intellectual disabilities.  

● Purpose. The purpose of this study was to develop a curriculum that integrates educational robots and 
STEM knowledge and to evaluate the effectiveness of this curriculum in enhancing the science and technol-
ogy literacy of junior high school students with mild intellectual disabilities who receive special education 
services in resource room. 

Method 
● Participants and Curriculum. A total of 16  junior high school (7th-9th grade) students with mild in-

tellectual disabilities participated in this study. They received a 12-week STEM curriculum intervention 
in which educational robots were used to teach students related knowledge of science, technology, engineer-
ing, and mathematics. At the end of the course, students presented a video report of their results.  

● The curriculum of "Integrating Educational Robots and STEM Knowledge" is based on theories of inquiry 
teaching, creative teaching theory, and self-determination theory. The teaching methods used by the teachers 
included direct instruction, problem solving, inquiry teaching, and cooperative learning methods.  

● Measure. Science and Technology Literacy Scale (STLS), a 30-item self-reported scale, developed in this 
study was used to examine students’ knowledge and skills related to STEM. Each item was rated using a 4-
point Likert scale (1=strongly disagree, 2=disagree, 3=agree, 4=strongly agree). Participants’ pretest and 
posttest scores were collected. Data were analyzed using repeated-measures analyses of variance (ANOVAs 
to evaluated the effectiveness of the curriculum on enhancing students’ science and technology literacy. 

Results 
● Participants’ pretest scores on the STLS ranged between 1.25 and 3.19, with a mean of 56.69; posttest 

scores ranged between 1.50 and 3.25, with a mean of 70.06. 

● Repeated-Measures ANOVA showed significant difference, F(1, 15) = 16.28, p = .001, partial η2 = .52. Par-
ticipants’ mean score on the STLS posttest was significantly higher than their mean score on the pretest.  

● The result was consistent with previous research, indicating that students with intellectual disabilities are 
able to learn knowledge and skills related to science, technology, engineering, and math if appropriate inter-
vention is provided.  

● We suggested that special education teachers develop STEM curriculum that will help students with intel-
lectual disabilities promote their science content knowledge. Implications were provided.   

 

 
 

 

 

 

 

 

 

 

Science and Technology Literacy Scale (STLS) Items 
Pretest 

M (SD) 
Posttest  

M (SD) 

1. I know what new technologies are available in the world (e.g. artificial intelligence - AI) 1.88 (.89) 2.31 (1.01) 

2. I know what skills are needed to develop new technologies (e.g. innovative thinking) 1.88 (.81) 2.25 (1.13) 

3. I know the benefits of new technologies to human life 2.19 (.91) 2.63 (1.41) 

4. I know what to learn in technology classes in junior high schools 2.00 (.89) 2.44 (1.03) 

5. I know the meaning of the term STEM 1.25 (.77) 1.75 (.93) 

6. I know that STEM education is a kind of science and technology education  1.38 (.81) 1.69 (.87) 

7. I know the meaning of the term educational robot 2.00 (.89) 2.44 (1.15) 

8. I know that educational robots can help me learn STEM knowledge 1.56 (.89) 2.06 (1.12) 

9. I know how to assemble the educational robot according to the instructions in the manual 2.56 (1.03) 3.25 (1.00) 

10. I know how to use a tablet or cell phone to control the educational robot 1.94 (1.06) 3.06 (1.06) 

11. I know what an APP is 2.81 (.98) 3.00 (1.10) 

12. I know how to download or delete the APP  3.19 (.91) 3.19 (1.17) 

13. I know the principle of APP program to control the educational robot 1.56 (.89) 2.31 (1.20) 

14. I know what building block programming is 1.81 (1.05) 2.63 (1.36) 

15. I know how to record and edit videos with a tablet or cell phone 2.19 (1.11) 2.81 (1.22) 

16. I know how to edit videos according to the instructions of APP software 2.19 (1.05) 2.50 (1.26) 

17. I know what scientific principles can be learned from educational robots  1.69 (.79) 2.31 (1.14) 

18. I know the principles of technology that can be learned from educational robots 1.81 (.98) 2.25 (1.18) 

19. I know what engineering principles can be learned from educational robots  1.75 (.86) 2.06 (1.12) 

20. I know the mathematical principles that can be learned from educational robots 1.50 (.82) 2.06 (1.29) 

21. I know the scientific principles that can be learned from editing videos 1.81 (.91) 2.19 (1.11) 

22. I know the principles of science and technology that can be learned from editing videos 1.69 (.95) 2.00 (1.10) 

23. I know the engineering principles that can be learned from editing videos 1.44 (.81) 1.94 (1.18) 

24. I know what mathematical principles can be learned from editing videos 1.50 (.89) 2.06 (.93) 

25. I like to take technology classes in school 2.19 (1.11) 2.50 (1.03) 

26. I like to think about the scientific mysteries of nature (e.g., why the sky is blue) 1.75 (.93) 2.31 (1.08) 

27. I like to think about the mysteries of man-made science (e.g., going to space, automobiles) 1.88 (.96) 2.19 (1.17) 

28. I like to think about how to solve problems in my life 2.06 (.77) 2.69 (1.20) 

29. I want to continue learning STEM-related knowledge when I go to high school or college 1.63 (.89) 1.50 (.89) 

30. I want to work in a science or technology related job in the future 1.63 (.89) 1.69 (.95) 

Total 56.69 (20.62) 70.06 (25.33) 


