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Effects of different types of acute exercise on working memory among sedentary college students/CHEN Jiu, LIU Peiyu,
KONG Zhe, XIE Jun. School of Leisure and Social Sports, Capital University of Physical Education, Beijing (100191), China

[Abstract] Objective To explore the effects of different types of acute exercise on the working memory of sedentary college
students, so as to provide a basis for exercise intervention. Methods From April 15 to May 30, 2023, a total of 42 sedentary col-
lege students were recruited from one university in Beijing. Using a single-blind, completely randomized experimental design, par-
ticipants were randomly assigned to an open-skill exercise group, a closed-skill exercise group, or a control group, with 14 partici-
pants in each group. The open-skill exercise group engaged in 30 minutes of badminton, the closed-skill exercise group performed
30 minutes of running, and the control group remained seated for 30 minutes. All participants completed a 2—back working memory
task and had their electroencephalogram ( EEG) data recorded before and after the intervention. Results The accuracy rates of the
open-skill exercise group, closed-skill exercise group, and control group (0.90+0.06, 0.94+0.05; 0.88+0.05, 0.94+0.05; 0.85%
0.10, 0.90+0.06) showed a significant main effect of time ( F'=37.14, P<0.01). Reaction times [ (923.65+145.08, 711.56+
140.93; 909.59+180.28, 807.85+169.66; 917.05+166.35, 871.86+186.07) ms] showed both a significant main effect of time and
a significant interaction between group and time ( F'=70.55, 11.83, P<0.01). Repeated measures ANOVA revealed that all three
groups improved in accuracy and reaction time compared to pre-test values, with no significant difference in accuracy between
groups. However, the reaction time of the open-skill exercise group was significantly faster than that of the control group ( P<0.05),
while there was no significant difference between the closed-skill exercise group and the control group (P>0.05) . For EEG data, the
P2 amplitude showed a significant main effect of time and a significant interaction between groups and time ( £'=10.60, 7.66, P<
0.01), with the open-skill exercise group exhibiting a higher P2 amplitude than the control group ( P<0.05), while the closed-skill
exercise group showed no significant difference compared to the control group ( P>0.05). The N2 amplitude showed a significant
main effect of time ( #=5.94, P<0.05). The P3 amplitude showed significant main effects of time and electrode position, as well as
a significant interaction between groups and time ( #=23.16, 4.53, 5.85, P<0.05), with both exercise groups exhibiting higher P3

[E£TH] BEZRKRE LSRR H (24kjex88)
[1EE®AN] BRIL(1996- ), 2 WlEE3E BN N ARt Ry n iR B BE IR
[EIS1EE] iﬁT‘ﬁi,E—mail;xiejun@ cupes.edu.cn



PR AR T AR 2025 4E 3 B4 46 %5 3 1 Chin J Sch Health,March 2025, Vol.46,No.3 - 331 -

amplitudes than the control group (P<0.05), but no significant difference between the two exercise groups ( P>0.05). Conclusion

Open-skill exercise is more effective than closed-skill exercise in improving the working memory of sedentary college students.

[Keywords] Motor activity; Sedentary lifestyle; Work; Memory; Intervention studies; Students
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Figure 1 ERP analysis of the spatial 2—back task in sedentary college students among different groups
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Table 2 ERP results of the space 2—back task before and after intervention in different groups of sedentary college students(x+s, pv)
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