[bookmark: _GoBack]Appendix1 

[bookmark: _Hlk14251370]Pretest knowledge test questions and scoring points

The following questions are for a quick and easy assessment of your knowledge of meteorology. Please choose the appropriate option according to your own situation and knowledge level of meteorology.

[bookmark: _Hlk14250358]1. I read the weather chart in the newspaper regularly. () A, yes, B, no
2. know what A cold front is. () A, yes, B, no
[bookmark: _Hlk14250318]3. I can tell cumulus from rain clouds. () A, yes, B, no
4. I know what low pressure is. () A, yes, B, no
5. I can explain the cause of the wind. () A, yes, B, no
6. I know the meaning of this symbol[image: ]. () A, yes, B, no
7. I know the meaning of this symbol[image: ]. () A, yes, B, no
8. Please select your level of knowledge of meteorology () A, very good B, average C, very little



Appendix2

Test questions and scoring points of Lightning formation principle

Test items on formation of lightning (Mayer & Moreno, 1998)

	Test         
	Instruction

	Retention     
	Write an explanation of how lightning works.

	Matching     
	Using the frames shown in Figure 1(see the paper), circle the cool moist air and write C next to it, circle the warmer surface and write W next to it, circle the updraft and write U next to it, circle the freezing level and write F next to it, circle the downdraft and write D next to it, circle the cool gusts of cool wind and write G next to it, circle the stepped leader and write S next to it, and circle the return stroke and write R next to it.

	Transfer      
	What could you do to decrease the intensity of lightning?
Suppose you see clouds in the sky but no lightning.
Why not?
What causes lightning?
What does air temperature have to do with lightning?



Test Scoring (Mayer & Moreno, 1998）

A retention score was computed for each participant by counting the number of major idea units (out of eight possible) that the participant produced on the retention test. One point was given for correctly stating each of the following eight idea units regardless of wording: (a) air rises, (b) water condenses, (c) water and crystals fall, (d) wind is dragged downward, (e) negative charges fall to the bottom of the cloud, (f)the leaders meet, (g) negative charges rush down, (h) positive charges rush up.

A matching score was computed for each participant by counting the number of correctly labeled elements (out of eight possible) on the matching test. Participants received 1 point for each part that was circled and labeled with the appropriate letter.

A transfer score was computed for each participant by counting the number of acceptable answers (out of 12 possible) that the participant produced across the four transfer problems. For example, acceptable answers for the first question about decreasing lightning intensity included removing positive ions from the ground; acceptable answers for the second question about the reason for the presence clouds without lightning included stating that the tops of the clouds might not be high enough to freeze; acceptable answers for the third question about temperature's relation to lightning included stating that the air must be cooler than the ground; acceptable answers for the fourth question about the causes of lightning included the difference in electrical charges in the cloud. Participants received no more than three points per problem



Appendix3

The Positive Affect Scale (PAS)

[bookmark: _Hlk14251092]These adjectives are used to describe your feelings and experiences in your daily life. They are closely related to your study and life. Among them, the “1” refers to: “there is no or very slight,” “2” refers to: “a little,” “3” refers to: “moderately,” “4” refers to: “strong,” and “5” refers to: “very strong.” Please read each item carefully and circle the appropriate emotions or feelings you experienced during the week. (on a scale of 1-5, rate the degree to which you experienced the following emotions or feelings during the week.)

	Item
	no or very slight
	a little
	moderately
	strong
	Very strong

	1. active 
	1
	2
	3
	4
	5

	2. passionate
	1
	2
	3
	4
	5

	3. happy 
	1
	2
	3
	4
	5

	4. elated
	1
	2
	3
	4
	5

	5. excited 
	1
	2
	3
	4
	5

	6. proud
	1
	2
	3
	4
	5

	7. delighted 
	1
	2
	3
	4
	5

	8. energetic
	1
	2
	3
	4
	5

	9. grateful 
	1
	2
	3
	4
	5
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