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Moderating Role of Perceived Task Difficulty in Arousing State
Anxiety When Confronting Science Questions
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ABSTRACT

There is a lack of empirical research on the level of students’ state anxiety according to their perceived task
difficulty when confronting science questions. This study seeks to investigate whether perceived task difficulty
moderates the process of arousing students’ state anxiety in science learning. In pursuit of this objective, we
engaged 410 fifth- and sixth-grade elementary school students (186 fifth graders; 194 females) in solving two
science questions. We then verified the moderating effect of perceived task difficulty on the relationship between
science anxiety and state anxiety arousal when confronting science questions using the PROCESS Macro Model
1. Results confirmed that science anxiety and perceived task difficulty significantly and positively predicted state
anxiety. Notably, perceived task difficulty had a significant moderating effect on the process of arousing state
anxiety, where lower perceived task difficulty led to a greater increase in state anxiety after confronting the
science questions. We discuss the implications of the findings for science education and propose potential
directions for future research.
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Explaining
relevant concepts

- Science anxiety
- Science self-concept
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Table 1. Mean, standard deviation, and correlations of state

curiosity and state anxiety by learning situation (N=646)

Mean (SD) Scale range 1 2 3 4 5 6 7 8
1. Grade 5.51 (0.50) 5~6 1
2. Sex 0.50 (0.50) 0~1 -.020 1
3. Task type 1.51 (0.50) 0~1 011 -.027 1
4. Confidence 4.53 (1.67) 0~8 .031 -216%* - 106%* 1
5. Science self-concept  65.01 (14.89) 1~100 -.056 - 185%* 025 439%* 1
6. Science anxiety 57.50 (17.01) 1~125 .002 252%* -.030 -365%% - 702%* 1
7. Perceived difficulty 1.93 (0.92) 0~4 123%* 124%* A70%% - 410%* - 284%*  3]2%* 1
8. State anxiety 7.97 (4.55) 0~20 .001 .089* .100* S 194%%  _115%%  313%* 397%* 1
*p<.05, **p<.01
< ofn|3tt}. HEtEeh o] w2 )L 7 g macro 2d1S 2&3lo] A8 S BAEGTE AFe
oA 2G| B38| wjite] FL g FA| o A 95% A3 REA7] 50008 FEAEYFS
Hattgts tE SAsET JM]E olgrhar Q1A AHg-ate] 28 =] QAT Table 2¢] XM‘H ufe} ol
& 4= 9JthSymnasky, 1978). £% 8ol tigk B¢t TEATQ e EQt] tigt AREL 24.6%= W
o] EZF5 o] A= ‘&OIE% =old & ERa(R=246), AT B¥ L A3 LL Ao gQly]
91 © B 2(Lin et al., 2016; Rancer ef al.. 2013) Z}3+5 E}(F 25.623, p<.001). ¥4 A3}, Zu4<l et
Sls }Wﬁ o] QA& BAIdo| == HA FABAE E-0KB=.106, p<.001)3} 2=l Shfo] <1x]g 1}
Bl Aog Aetenh wek Folzl A7} o Hrt Ao =(B=1.601, p<001)= “Fei=tol <1 9
| l?‘f& FHEL Bs wla B¢ty #Hd = A= AoZ Yeyth & HetEcte] 255
A4 ghg-o] Yephr] wiTol|(Callister ef al., 1992; &, gAo] IAE oJHrha A EE, FejEethe
Hong, 1999; Light & Obrist, 1983; Pekrun, 2006; Sca- = fEEE Aoz ettt Aszkg WMol 3t
sserra, 2008; Tobias, 1980) ¥4 o] =9} AbejE-che- eI do| T Bt ol FAQ1 g
AR AAPAES HOl Ao g dddr) = M= AoRE YERG oM (B=.033, p<001), FE
2E A EEe 05394 - 01302 02 £33
2. istEokat AEfS kS| KA SHdo] SHA] &t & e ZAE i E wf dhao] Q1A
oIx|8t TH|LtO|Eo] =HE I} & FAdo| e AEESH A EQHe] HAE ¥
sjsrels) AeEae) WA o] g 7 1S TS LR HEIHER=0IS, p<00l),
Aol mo] A NE A7) Hske] PROCESS el Q1A I o] = ]| et shehaek

o] Agejare] VA ZAYEANE BA A

Table 2. Moderating effect of perceived difficulty on the relationship between science anxiety and state anxiety

B SE F R (AR?)
Grade -.280 320
Sex -.037 329
Control variables Task type 446 322
Confidence -.061 113
25.623%** 246 (.013%*)
Science self-concept 078%** .016
Science anxiety 106%** .014
Perceived difficulty 1.601*** 197
Science anxiety x Perceived difficulty -.033%** .010

£p< 01, *F4p<.001
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Table 3. Conditional effects of science anxiety at values of

perceived difficulty on state anxiety
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