FYRPEX

® §eI-R B ¥ (Sense of Presence Questionnaire)
#21* : The questionnaire was modified by Hwang, Chang and Chien (2022) based on the measure
proposed by Slater and Steed (2000).

Slater, M., & Steed, A. (2000). A virtual presence counter. Presence, 9(5), 413-434.

Hwang, G.-J., Chang, C.-C., & Chien, S.-Y. (2022). A motivational model-based virtual reality approach
to prompting learners' sense of presence, learning achievements, and higher-order thinking in professional
safety training. British Journal of Educational Technology. https://doi.org/10.1111/

bjet.13196
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1. Please use a scale of 1-5 to express how you felt when you were in person at the VR event; where 5
means you felt as if you were there and 1 means no such feeling.

In this activity, [ had a feeling of "being there": (5) very much (1) not at all

2. The extent to which this experience makes you feel that the scene is "real" and that you almost forget
the real world you are in.

There were times in the event when the virtual scene seemed more like a real place to me than the real
environment [ was actually in (5) Almost the entire event (1) Not at all

3. When you think back on your experience, do you think the virtual scene just looks like an image you
have seen or a place you have visited. Please answer on a scale of 1 to 5 below.

To me, this virtual scene looks more like... (5) A place I have visited (1) An image I have seen

4. During the activity, which scene did you feel more strongly about, the virtual experience or the real
place?

I had a stronger feeling of being there... (5) The virtual world in the activity (1) The real place where you
were

5. During the experience, did you often think that you were actually standing in the office wearing the



virtual equipment, or did the virtual scene make you feel like you were already in the environment?
During the experience, I often forget that I am only wearing the virtual device for the activity... (5) Most
of the time, the virtual scene captures my attention (1) Never, because I always remember that I am just
wearing the virtual device for the activity.

® ¥ § M @ # » (computational thinking tendency)
3l * tHwang, G. J, Lee, K. C., & Lai, C. L. (2020). Trends and strategies for conducting

effective STEM research and applications: a mobile and ubiquitous learning perspective. International
Journal of Mobile Learning and Organisation. 14(2), 161-183.
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Computational Thinking

1 When dealing with a complex problem, I know how to divide it into several small problems and solve
each of them.

2 | can usually develop a step-by-step procedure for solving a complex problem.

3 I enjoy dealing with complex problems.

4 1 am good at developing regular plans for solving complex problems.

5 I usually use a systematic method to compare and decide the options | have.

6 | can easily capture the relations or sequence between the subtasks for solving a complex problem.

® whim TEEAT 2¥FI, 1 2¥2FR)

Klepsch, M., Schmitz, F., & Seufert, T. (2017). Development and validation of two instruments measuring
intrinsic, extraneous, and germane cognitive load. Frontiers in psychology, 8, 1997.

R A4 J= (intrinsic cognitive load)

ICL1-5 " 23eEVHHPM 7> FERFYRIGFIEN -

ICL2 -z § ¥ &t ehp 529 47 52

ICL ] -For this learning material, many things needed to be kept in mind simultaneously

ICL 2 - This learning material is very complex

t 34§ = (extrinsic cognitive load)

ECL- 8 ¥ izt it enife® > EH I L& NFTREANRZ Feho
ECL-i# BE Y Rk > @EY 72 2 -

ECL- &8 ¥ it e fe? > Eyp{rd B € &8 T 47 R cho
ECL - It is very tiring to find important information in this study material.
ECL-The design of this learning material is not convenient for learning.

ECL - It is difficult to identify and link important information in this learning material.



# 2 R4 f = (Germane cognitive load)

GCL-& 8 ¥ Y » A7 R PR gy p Fendod 0 B30 28 224f
GCL-#t e fg.5d B Y FH ey @At Fad SLfR5 5 P § o

GCL-iZ® 8 ¥ Kt ehp 5 5 2420 { 4o 35§ chi 4 -

GCL - I try to understand not only the details but also the structure.

GCL-I can understand everything correctly by practicing with the study material.
GCL-The content of the study material helps me to understand the topic better.

@ LitHwe ~EU M - RBAFEED BARDETREED ~IBHAT e
Please cite the following paper if you use this measure:

Lai, C. L., & Hwang, G. J. (2014). Effects of mobile learning time on students’ conception of
collaboration, communication, complex problem-solving, meta-cognitive awareness and creativity.
International Journal of Mobile Learning and Organisation, 8(3), 276-291.
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Collaboration tendency
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1. Inateam activity, | believe that all of the team members will try their best to complete the task.

2. Inateam activity, | believe our team will successfully collaborate to complete the task.

3. When my peers propose some ideas, | will not question their motives.

4. When collaborating with peers, | generally communicate with them well.

5. When collaborating with peers, we generally have the tasks properly assigned to each of the team
members.
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7. NG A GER Edon 4 FA-

Communication tendency

When talking to others, I will try to make them have a good mood.
I will try to make other people feel that they are important.

I will try to communicate with others in a warm tone.

When talking to others, | will consider their feelings.

I will support others with words and actions.

I understand the privacy of what others have told me.

o gk wbdpE



7. | treat others with the same frankness as they treat me.
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6. AR EF AR ha 4 RfRAATG DR A o

Problem-solving tendency

1. 1 believe that | have the ability to solve the problems | encounter.

2. | believe that | can solve problems on my own.

3. I have experiences of solving the problems | encounter.

4. When encountering problems, | am willing to face and deal with them.
5. I'will not escape from the problems I encounter.

6. |always try my best to solve the problems | encounter.
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Meta-Cognition Tendency

I ask myself periodically if | am meeting my goal.

| periodically review to help me understand important relationships.

1
2
3. | find myself pausing regularly to check my comprehension.
4
5

FDFET IR o
Frend F R o

[

I ask myself how well I accomplished my goals once I’'m finished.
I ask myself if | learned as much as I could have once I finish a task.

4 e
E’\FB__ jIL ,,—\f‘]ﬁ’lﬁaf}go
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AT FRGIVLEAF L AN AT o
ANE PR LA RE R o
AF G e S hmE ~)RATAREGP chkd o
NEEFRDITERZ A HEPELTEGF Y o
Creative thinking tendency
I like to ask some questions that others do not think of.
I like to imagine those things | would like to do or know.
I like to imagine those things that never happen to me.
I would like to do something that no people ever do.
| often image that | was the character in the stories of novels or TV programs.
I like to propose new ideas; no matter they are useful or not.
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® A ¥ (Critical Thinking awareness)

Please cite the following two papers if you use this measure:

The questionnaire was modified by Lin, Hwang and Hsu (2019) based on the measure proposed by (Chai

et al., 2015).
Lin, H. C., Hwang, G. J., & Hsu, Y. D. (2019). Effects of ASQ-based flipped learning on nurse
practitioner learners' nursing skills, learning achievement and learning perceptions. Computers &
Education, 139, 207-221.
Chai, C. S., Deng, F., Tsai, P. S., Koh, J. H. L., & Tsai, C. C. (2015). Assessing multidimensional
students’ perceptions of twenty-first-century learning practices. Asia Pacific Education Review,
16(3), 389-398.
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° i
Please cite the following paper if you use this measure:
Hwang, G. J., Yang, T. C., Tsai, C. C., & Yang, Stephen J. H. (2009). A context-aware ubiquitous learning
environment for conducting complex science experiments. Computers & Education, 53(2), 402-413.
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Please cite the following paper if you use this measure:
Hwang, G. J., Yang, L. H., & Wang, S. Y. (2013), A concept map-embedded educational computer game

for improving students’ learning performance in natural science courses, Computers & Education, 69,
121-130.

”ﬁx% Rz

yE L
BL 5 M BaARap F oo



AFEEYREBHAT MOFH LEE D
B AR rﬁpﬁcﬁﬁf\lm&ilﬁ

AFET R TR HAEL EHRBE LT I L8 g
EARER oF 8 G ~%k§“*®$ﬁo

AFEEY CBFAEF B AR BELL Do

N o gk~ w

Attitudes toward science learning

I think learning science is interesting and valuable.

I would like to learn more and observe more in the science course.

It is worth learning those things about science.

It is important for me to learn the science course well.

It is important to know the science knowledge related to our living environment.
I will actively search for more information and learn about science.

It is important for everyone to take the science course.

No ook whE

® P A®E % (Intrinsic Motivation Inventory) (£ % # (4) (7 28 % : 7-2% k4. 5 1-
P S )

Please cite the following two papers if you use this measure:

The questionnaire was modified by Yin et al. (2021) based on the measure proposed by (McAuley et al.,

1989).

Yin, J., Goh, T. T., Yang, B., & Xiaobin, Y. (2021). Conversation technology with micro-learning: The

impact of chatbot-based learning on students’ learning motivation and performance. Journal of

Educational Computing Research, 59(1), 154-177.

McAuley, E., Duncan, T., & Tammen, V. V. (1989). Psychometric properties of the Intrinsic Motivation
Inventory in a competitive sport setting: A confirmatory factor analysis. Research Quarterly for Exercise
and Sport, 60(1), 48-58.
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Interest-enjoyment

1. While I was learning in this way, | was thinking about how much I enjoyed it.

2. This way of learning was fun.

3. I thought this way of learning is quite enjoyable.

4. | enjoyed this way of learning very much.

5. I thought this was an interesting way to learn.

6. This way of learning held my attention at all.

7. 1 would describe this way of learning as very interesting.
Tension-pressure

8. | felt nervous at all while learning in this way.

9. | felt very tense while learning in this way.

10. I was very nervous in this learning process.

11. I was anxious while learning in this way.

12. | felt pressured while learning in this way.

Perceived choice
13. I think I will actively use this learning method.
14. 1 believe | had some choice about learning in this way.
15. I felt like I could choose the learning method.
16. I felt like it was my own choice to learn in this way.

Perceived competence
17. 1 think 1 am pretty good at this way of learning.
18. I think 1 did pretty well at this way of learning, compared to other
students.
19. | am satisfied with my performance in this way of learning.
20. 1 was pretty skilled in this way of learning.
21. After learning in this way for a while, I felt pretty competent.

Perceived value
22. | believe this way of learning could be of some value to me.
23. | think that this way of learning is useful for increasing my interest.
24. 1 think this learning method could help me to acquire knowledge.
25. 1 would be willing to use this learning method again because it has some



value to me.

BAPAKN BAEY - FYH)CREL 52FRL L2 IR R

Please cite the following paper if you use this measure:
Pintrich, P.R., Smith, D.A.F., Garcia, T., & McKeachie, W.J. (1991). 4 manual for the use of the
motivated strategies for learning questionnaire (MSLQ). MI: National Center for Research to Improve

Postsecondary Teaching and Learning. (ERIC Document Reproduction Service No. ED 338122)
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Self-Efficacy for Learning and Performance

© NGO MWDE

I believe I will receive an excellent grade in this class.

I'm certain I can understand the most difficult material presented in the readings for this course.

I'm confident I can understand the basic concepts taught in this course.

I'm confident I can understand the most complex material presented by the instructor in this course.
I'm confident I can do an excellent job on the assignments and tests in this course.

I expect to do well in this class.

I'm certain I can master the skills being taught in this class.

Considering the difficulty of this course, the teacher, and my skills, I think I will do well in this
class.

WP AN (LY - FVHR)CREL SEFRFR 1L EFIRR)

Please cite the following paper if you use this measure:
Wang, S. L., & Lin, S. S. J. (2007). The effects of group composition of self-efficacy and collective
efficacy on computer-supported collaborative learning. Computers in Human Behavior, 23(5), 2256-2268.

Originated from: Pintrich, P.R., Smith, D.A.F., Garcia, T., & McKeachie, W.J. (1991). 4 manual for the
use of the motivated strategies for learning questionnaire (MSLQO). MI: National Center for Research to

Improve Postsecondary Teaching and Learning. (ERIC Document Reproduction Service No. ED 338122)
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Self-efficacy of group learning

1. I believe that our group can achieve a superior outcome for this learning task.

2. I believe that, via team work, we can learn the skill or knowledge from the learning task.

3. I believe that, via team work, we can understand the most difficult part in the learning task.

4. 1 believe that, via team work, we can learn the most complex knowledge related to the learning task
taught by the teacher.

5. I believe that our team members can learn the basic concepts instructed in the learning task.

6. I believe that our group can do a good job to fulfill the requirements of the learning task.

7. I expect that our team can get a high score for this learning task.

8. By considering the difficulty of the learning task and the ability of our group, I think I can learn well
after doing the learning task.

@ LiIEFY M (LWEY - EVHL)GCREL S2FFAL-2¥ AR
Please cite the following paper if you use this measure:
Hwang, G. J., Shi, Y. R., & Chu, H. C. (2011). A concept map approach to developing collaborative

Mindtools for context-aware ubiquitous learning. British Journal of Educational Technology, 42(5), 778—
789.
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Please cite the following paper if you use this measure:

Chu, H. C,, Hwang, G. J., Tsai, C. C., & Tseng, Judy C. R. (2010). A two-tier test approach to developing
location-aware mobile learning systems for natural science courses. Computers & Education, 55(4),
1618-1627.
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The mission of this learning activity makes me better understand how to identify and classify the

features of the target learning objects.
2. T have endeavored to observe the differences between the target learning objects in this learning

P © 0 N o gk~ wbdeE



activity.

3. The mission of this learning activity was not easy to complete, but it was easy to understand the way
of learning.

4. Learning with the PDA system is more challenging and interesting than learning with the traditional
approach.

5. I had new findings or knowledge about the target learning objects owing to the use of this PDA
system to learn in the authentic environment.

6. I have tried new ways or thinking styles to learn owing to the use of this mobile learning system.

7. The guidance provided by this PDA system is helpful to me in learning how to identify the features of
the target learning objects

8. The guidance provided by this PDA system is helpful to me in observing the differences within the
target learning objects.

9. When using this PDA system, I learned how to observe the target learning objects from new
perspectives.

® REWERFEVRTBEL TEFRLILEF IR
Please cite the following paper if you use this measure:
Hwang, G. J., Yang, L. H., & Wang, S. Y. (2013), A concept map-embedded educational computer game

for improving students’ learning performance in natural science courses, Computers & Education, 69,
121-130.
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Mental load

The learning content in this learning activity was difficult for me.

I had to put a lot of effort into answering the questions in this learning activity.
It was troublesome for me to answer the questions in this learning activity.

I felt frustrated answering the questions in this learning activity.

arwdeE

I did not have enough time to answer the questions in this learning activity.

Mental effort

6. During the learning activity, the way of instruction or learning content presentation caused me a lot
of mental effort.

7. Ineed to put lots of effort into completing the learning tasks or achieving the learning objectives in
this learning activity.

8.  The instructional way in the learning activity was difficult to follow and understand.
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Please cite the following paper if you use this measure:

Hwang, G. J., Yang, L. H., & Wang, S. Y. (2013), A concept map-embedded educational computer game
for improving students’ learning performance in natural science courses, Computers & Education, 69,
121-130.
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Usefulness

The learning approach enriched the learning activity.

The learning system was helpful to me in acquiring new knowledge.

The learning mechanisms provided by the learning system smoothed the learning process.

The learning system helped me obtain useful information when needed.

The learning approach helped me learn better.

The learning approach is more useful than the conventional computer-assisted learning approaches.

o0k wh e

Ease of use

7. ltis not difficult for me to learn to operate the learning system.

8. It only took me a short time to fully know how to use the learning system.

9. The learning activity conducted in the learning system was easy to understand and follow.
10. 1 quickly learned to use the learning system.

11. It was not difficult for me to use the learning system during the learning activity.

12. | felt that the interface of the learning system was easy to use.

13. To sum up, the learning system adopted in this learning activity was easy to learn and use.

® RRFVIELAREVHIL)OCREL S-2¥RLL2¥IRR)

Please cite the following paper if you use this measure:

Barnard, L., Lan, W.Y., To, Y.M., Paton, V.O. & Lai, S.L. (2009) .Measuring self-regulation in online and
blended learning environments. The Internet and Higher Education, 12, 1-6.
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Goal setting

I set standards for my assignments in online courses.

I set short-term (daily or weekly) goals as well as long-term goals (monthly or for the semester).
I keep a high standard for my learning in my online courses.

I set goals to help me manage studying time for my online courses.

a s e

I don't compromise the quality of my work because it is online.
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Environment structuring

1. Ichoose the location where I study to avoid too much distraction.

2. I find a comfortable place to study.

3. Tknow where I can study most efficiently for online courses.

4. I choose a time with few distractions for studying for my online courses

EAER
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Task strategies

1. TItry to take more thorough notes for my online courses because notes are even more important for
learning online than in a regular classroom.

2. I read aloud instructional materials posted online to fight against distractions.

3. I prepare my questions before joining in the chat room and discussion.

4. 1 work extra problems in my online courses in addition to the assigned ones to master the course
content.
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Time management

1. Tallocate extra studying time for my online courses because I know it is time-demanding.

2. Itry to schedule the same time everyday or every week to study for my online courses, and I observe
the schedule.

3. Although we don't have to attend daily classes, I still try to distribute my studying time evenly across
days.

# £ g
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Help seeking

1. I find someone who is knowledgeable in course content so that I can consult with him or her when I
need help.

2. Ishare my problems with my classmates online so we know what we are struggling with and how to
solve our problems.

3. Ifneeded, I try to meet my classmates face-to-face.

4. Tam persistent in getting help from the instructor through e-mail.
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2. WA EYVEARY RGP P e F BT HARP F PR AL
3. RS HAEY o A e BBEERFain o KR L R EE B
4. NEBNRPEUE > KRB EAGEY hfo PF AR F

Self-evaluation

1. I summarize my learning in online courses to examine my understanding of what | have learned.

2. | ask myself a lot of questions about the course material when studying for an online course.

3. I communicate with my classmates to find out how I am doing in my online classes.

4. | communicate with my classmates to find out what | am learning that is different from what they are
learning.

® Ui ESk (Flow experience) (£ ¥ #3)GC®BE 4 :5-2¥ kA5 1- 222k 1)

Please cite the following paper if you use this measure:

Pearce, J. M., Ainley, M., & Howard, S. (2005). The ebb and flow of online learning. Computers in
Human Behavior, 21(5), 745-771.
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I felt in control of what I was doing during the learning activity.
I was absorbed intensely by the activity

I found the activity enjoyable

I was completely immersed in this learning activity.

I found the activity interesting.

During the learning activity, time seemed to pass fast.

The activity excited my curiosity.

I knew the right thing to do in the learning activity.

NGO~ wWDNE

Wh R (EEA, 2 TAEAL)

-9

Allinson, C. W., & Hayes, J. (1996). The Cognitive Style Index: A measure of intuition-analysis for
organizational research. Journal of management Studies, 33(1), pp.119-136.
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Allinson & Hayes (1996)7& # ~ 7 38 3> %4 5 76 4~ » 13 :'1%@'?}—? R foo & FE I
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rtekEiwvE TR @248 wE rzﬁkj Blser i wgd 28,1804

Fodg (1) w88, # 04 vE "T2me B lar;wvE 28,8245
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p AW ER (self-esteem and self-efficacy)
# ~ . Ching-Wen Chang, Rui Yuan, Ji-Kang Chen. (2018). Social support and depression among

Chinese adolescents: The mediating roles of self-esteem and self-efficacy. Children and Youth Services
Review. 88, 128—-134

#e o

Self-esteem (0=0.85)

oA W

I feel that I am a person of worth.

I feel that I have a number of good qualities.

I am able to do things as well as most other people.
I take a positive attitude toward myself.

On the whole, I am satisfied with myself.

Self-efﬁcacy (0=0.82)

6. Iam confident to cope with any emergencies.
7. Tam able to deal with unexpected things.
8. Tam able to face the problems calmly because believe in my problem-solving skills.
9. Ican think of ways to work things out when coming across troubles.
10. I can cope with it no matter what happens.
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® Classroom engagement (k¥ % %)

51 % 25 < : The questionnaire was modified by Elmaadaway (2017) based on the measure proposed by

Jamaludin and Osman (2014).

Elmaadaway, M. A. N. (2017). The effects of a flipped classroom approach on class engagement and skill

performance in a blackboard course. British Journal of Educational Technology. doi:
doi:10.1111/bjet.12553

Jamaludin, R., & Osman, S. Z. (2014). The use of a flipped classroom to enhance engagement and

promote active learning. Journal of Education and Practice, 5, 124—131.
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Behavioral engagement

I listen carefully to everything that is said in class.

I ask questions about what I do not know.

I interact with my peers during class.

I strive to understand lessons during class.

I am alert during class.

I always participate in discussions with my teacher.

I am always eager to attend class.

I always complete my assignments.

O J| AN | N B |W|IN|—

I prefer to complete activities and assignments during class with my
instructor and peers.

10

Enough time is provided during class for practice activities and discussions.

Cognitive engagement

11 I always ask the instructor about difficult content.

12 I attempt to apply things that I learned during class.

13 I relate to my peers and discuss with them what I learned at home.

14 I strive to acquire new knowledge about the course.

15 Being familiar with the content prior to attending class motivates me and
increases my engagement.

16 Preparing for lessons enables me to communicate better with my peers and
the instructor.

17 Familiarizing myself with content prior to attending a lecture enables me to

share what I learned with others during class.




Emotional engagement

18 I enjoy the class.

19 The teaching method practiced by the instructor is enjoyable.

20 I enjoy the practice activities conducted during class.

21 I enjoy studying content at home.

22 I like it when the instructor asks me questions.

23 I am optimistic when I go to class with an understanding of the content.
24 Participating in class discussions boosts my confidence.

25 Solving and sharing problems during class is enjoyable.
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® ;i £ Jg(communication apprehension)

Reference:
McCroskey, J. C., & Richmond, V. P. (1988). Communication apprehension and small group

communication. Small group communication: A reader., 5, 405-420.
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| #E77# (group discussions)
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CREES N i
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I dislike participating in group discussions.

Generally, I am comfortable while participating in a group discussion.

I am tense and nervous while participating in group discussions.

I like to get involved in group discussions.

Engaging in a group discussion with new people makes me tense and nervous.

ok wbdpE

I am calm and relaxed while participating in group discussions.

£ # (meetings)
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7. Generally, I am nervous when I have to participate in a meeting.

8. Usually I am calm and relaxed while participating in meetings.

9. Tam very calm and relaxed when I am called upon to express an opinion at a meeting.
10. Tam afraid to express myself at meetings.

11. Communicating at meetings usually makes me uncomfortable.

12. Tam very relaxed when answering questions at a meeting.

4 & 2 z¢ (interpersonal conversations)
13tz 37pp Manﬁppm‘ » AR F 2R st»E °
*14. 5\7‘:‘?* e FALR -



13. While participating in a conversation with a new acquaintance, I feel very nervous.
14. Thave no fear of speaking up in conversations.

15. Ordinarily I am very tense and nervous in conversations.

16. Ordinarily I am very calm and relaxed in conversations.

17. While conversing with a new acquaintance, I feel very relaxed.

18. I'm afraid to speak up in conversations.

2B 7 (public speaking)

*19. 27 pag £ g o

20. JFELpF > A LR R LIRS T ?«féﬁa oA -
*¥21. A 4 R HPEFAR TRl o

22, A A FHEE s AR REAP o
03, MG T AR P DB F AW

24, Bow RomapE > Ay ?T‘%E MR L

19. T have no fear of giving a speech.

20. Certain parts of my body feel very tense and rigid while giving a speech.
21. 1 feel relaxed while give a speech.

22. My thoughts become confused and jumbled when I am giving a speech.
23. 1 face the prospect of giving a speech with confidence.

24. While giving a speech I get so nervous, I forget facts I really know.
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:E51H * The flipped learning questionnaire was modified by Lin and Hwang (2018) based on the
measure proposed by Al-Zahrani (2015).

Lin, C. J., & Hwang, G. J. (2018). A learning analytics approach to investigating factors affecting EFL
students' oral performance in a flipped classroom. Educational Technology & Society, 21(2), 205-219.
Al-Zahrani, A. M. (2015). From passive to active: The impact of the flipped classroom through social

learning platforms on higher education students' creative thinking. British Journal of Educational
Technology, 46(6), 1133-1148.
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s (9-11 &K) Performances

9. ARFRIEHVERAUAR B R EN EERER RN EE g £ -

10. AFRIEHVEE T S ROEEIN A B B e H T A R REAYRE
11, REFAEAVERATAR 2 R e E et T S NE B AR
BEEEE (12-14 &)Interests

12. AR Z2ZARFENFEE T -

13, HEMEGSFEE )T WESEARSRENVBE )T L REH AN
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Students’ general views about the flipped classroom

1 The flipped classroom offers me the opportunity to review the lectures as many times as | need
2 The flipped classroom offers me 24/7 access to the online course tools and materials

3 The flipped classroom helps me to use various e-learning resources

4 The flipped classroom helps me to enrich my learning experience

5 The flipped classroom helps me to connect theory with practice in real life

6 The flipped classroom helps me to effectively cooperate with my classmates and colleagues
7 The flipped classroom facilitates more communication between me and my teacher

8 The flipped classroom helps me to effectively participate in the learning activities

9 The flipped classroom enables me to manage my own learning activities

10 The flipped classroom helps me to develop my problem-solving skills

11 The flipped classroom facilitates more communication between me and my classmates

12 The flipped classroom is a very enjoyable approach

13 I prefer the flipped classroom over the traditional lectures

14 The flipped classroom facilitates my personalized learning
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Please cite the following paper if you use this measure:

Lee, M. H., Johanson, R. E., & Tsai, C. C. (2008). Exploring Taiwanese high school students’ conceptions
of and approaches to learning science through a structural equation modeling analysis. Science Education,
92(2), 191-220.

The overall Cronbach’s o value is .89. The Cronbach’s o value for deep motive is .90, it is .89 for deep
strategy, .84 for surface motive, and .84 for surface strategy.
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SHEEGHE (BISERFZ3 ) Computational thinking test

Please cite the following paper if you use this measure:

Pérez-Marin, D., Hijon-Neira, R., Bacelo, A., & Pizarro, C. (2020). Can computational thinking be
improved by using a methodology based on metaphors and scratch to teach computer programming to
children? Computers in Human Behavior, 105, 105849.
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#|Area of knowledge A H 3L A H_HF3
Program, _ 1: What is a computer program? Can you RS 2 A 5 ] ] TIE 2
programming, give an example?
seauenceliEt~ \hatis ing? ARG 7
7~ IHF) ' programming’ Yo E AR T \EE
3. Do you believe that the computer can |52 BB 0 IE 2SR FEURE
show information on screen? How? NS 7 JOfer R 2
2|Output(fit) 4. Can you write approximately the TRAE BT A2 » DIUEIE SR
instruction so that the computer shows el
“Hello!” on the screen? IREF , 1% 2

5. Do you believe that you can type in
information to the computer from the

SEABME IR R DAGE S AR g A RIS 2 4

(P
2|Input(iig A) keyboard? How? A&
6. Can you write approximately the AR M ISS 5 Huf
instruction to save the value 5™ typed by {EREASHANT 75, (I RIFEA
a user? I 2
e |7. Do you believe that the computer has a |ZAE{S EISACEE 2 RelBiEEE
1\Memory(GC )

memory? What do you think it is for? Ry TAHEE?




8. If the computer has a memory and
can save data, do you think that a
computer program can modify it? Can you
give an example?

R EFSH NTFeCiERr B o LT
& R Bt n] LUE A ESTE
FAELE ? ERELREF] 115 2

9. Do you believe that the computer can
make decisions? How?

SEORH (3 R T DA IS 2 41 fe]
] 2

] Conditionals(f&{:

) 10. If your answer to previous question 9 |15 - —{E S EEM [EIEE 5 EM
g has been affirmative, can you write the ﬁ"\%ﬁ_ﬂi%Q{I_JLME)’ZM##UE?TB’J
program instructions to make a decision? |EESIEATES
11. Do you believe that the computer can |[ZAH{S T TJU\%T{ R T2
repeat the same task several times? How? |[EIfYf5<1E ? 41{a[ 225 ?
4|Loops(7= & 12. If your answer to previous question 11 " e
. ) has bein affirmative ian ou v?/rite the ALR FAUERE AR * EE L
o CNYPRWIETE ey s A S R 2
instructions to repeat an instruction twice
® %H#w i xR E £ Justification belief measures)

el : Braten, 1., Ferguson, L. E., Stremsg, H. I., & Anmarkrud, @ . (2013). Justification beliefs and
multiple-documents comprehension. European Journal of Psychology of Education, 28(3), 879-902.
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Personal justification

1. What is a fact in natural science depends on one’s personal views.
2. Everyone can have different opinions about natural science, because no completely correct

answers exist.
3. Knowledge about natural science is only personal opinion — there are no facts.

Justification by authority

4. If a natural science teacher says something is correct, then | believe it.

5. I believe that everything | learn in natural science class is correct.

6. Things that are written in natural science textbooks are correct.

7. If a scientist says that something is a fact, then | believe it.

8. When | read something about natural science that is based on scientific investigations, then |
believe that it is correct.

9. I believe in claims that are based on scientific research.

Justification by multiple sources

10. To be able to trust knowledge claims in natural science texts, | have to check various knowledge
sources.

11. To detect incorrect claims in texts about natural science, it is important to check several
information sources.

12. 1 can never be sure about a claim in natural science until | have checked it with at least one other
source.

13. Just one source is never enough to decide what is right in natural science.

14. To decide whether something | read about natural science is correct, | have to check whether it is

in accordance with other things I have read or heard about natural science.



