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The present research addresses the notion that the compatibility of skills and task demands
involved in a given activity elicits a flow experience that renders the respective activity
rewarding. The study employed an experimental paradigm to document the causal impact
of skills—demands compatibility on the emergence of flow and revealed that participants
characterized by a strong internal locus of control (LOC) were most sensitive to the
manipulation of skills—demands compatibility and experienced flow under conditions of a
fit of skills and task demands, whereas individuals with a weak internal LOC did not enter
the state of flow. In line with previous findings, this suggests that distinct personality
attributes are of critical relevance for the experience of flow to emerge.
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JlaHHOe uccieoBaHue oOpamaeTcs K uee 0 TOM, YTO CONTOCTaBUMOCTb YPOBHSI HABBIKOB CyOBEKTa
U TpeOOBaHU CO CTOPOHBI 33/1a4H, B PELICHUE KOTOPOH MOCIEIHUI BOBJICUEH, BBI3BIBACT
COCTOSIHUE IOTOKA, MPUBOJAIIEE K COOTBETCTBYIOIEMY aKTUBHOCTH BO3HATPaKICHUIO.
HccenenoBanue UCnoyb3yeT SKCIEPUMEHTAIBHYIO IIAPAIUrMy I JOKYMEHTUPOBAHMS IIPUYUHHOIO
BJIMSIHUSL COBMECTUMOCTH TPeOOBaHUl ¥ HABBIKOB HA BOBHUKHOBEHUSI COCTOSTHHSI TOTOKA U
BBISIBJISIET, YTO UCHBITYEMBIE, XapAKTEPU3yEMBbIE CUIIBHBIM BHYTPEHHUM JIOKycoM KOHTpouis (JIK)
OKa3bIBaIOTCSl HAUOOJIee YyBCTBUTEIbHBI K MAHUITYJISILIUN YPOBHEM COBMECTUMOCTH «TPEOOBaHMMA-
HaBBIKOB» U CIIOCOOHBI HCIIBITHIBATH COCTOSIHUE TIOTOKA B YCJIOBUSAX COBIAICHHUS HAaBBIKOB U
TpeOOBaHUH, B TO BpeMs, KaK MHAWBUAYYMBI ¢ HU3KUM BHYTpeHHUM JIK ObuH HE criocOOHBI
BXOJMTh B MOJOOHOE COCTOSIHUE. B CBSI3U C MpeIecTBOBABIIMME UCCIIEOBAHUSAMHU, JaHHBINA (hakT
MOXET CBHUJAETEIBCTBOBATH O TOM, YTO HEKOTOPBIE INYHOCTHBIE CBOMCTBA SBJIIOTCS KPUTHYECKHU
BaXHBIMU JJI1 BOSHUKHOBEHUS COCTOSIHUS MOTOKA.
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I'unore3sl HcCIeI0BAHUA: WCIBITYyEeMble C CHIBHBIM BHYTPEHHHM JIOKYCOM KOHTpOJSl Oy3mayT
0oJiee UyBCTBUTENbHBI K MAaHUITYJIMPOBAHUIO 3KCIIEPUMEHTAILHON MEPEMEHHOM (YCIOBUSMH UIPHI:
CKyYHBIMH, aJIeKBaTHBIMH ¥ YpE3MEpPHBIMH) B CWIy UX OOJbIIEH UYyBCTBHTEIBHOCTH K
HAJIMYECTBYIOLIEMY YPOBHIO KOHTPOJIS, a TaKXKe — OOJIbILIE TOTOBHOCTH K CUTYALUSIM «BBI30BaY.

*  Meton uccaenopanusi. Participants were 122 undergraduate students (66 women) at the
University of Mannheim who were offered 2 Euros for their participation. Participants
played a computer game and were randomly assigned to one of three game conditions
representing a boredom condition (low task demands), an adaptive condition (task demands
automatically and continuously adapted to participants’ level of skill) and an overload
condition (very high task demands). Following the game-playing period of 8 minutes,
participants completed a questionnaire designed to assess the different dimensions of flow
experiences.

» IIpoueaypa. At the outset of the study, participants were asked to fill in a brief personality
questionnaire containing the LOC scale: The German version the Internality, Powerful
Others and Chance (IPC) Scale (Levenson, 1981) The 24-item IPC Scale comprises three
subscales consisting of eight items each. Subjects responded to each item on a scale ranging
from 1 (strongly disagree) to 7 (strongly agree). Internality Cronbach = 0.7 Chance Cronbach
= 0.63 Powerful others Cronbach = (.74

* The computer program assessed the number of lines participants were able to fill during
engagement in the task which reflects the standard performance level in the Tetris game.
Immediately after playing the game, participants received a questionnaire and responded to
several items designed to assess specific dimensions of experiences during task engagement
on response scales with end-points labeled (1) not at all true and (7) completely true.

* Perception of time Participants were asked to indicate, on a horizontal line (10 cm in
length) with end-points labeled very short and very long, their subjective estimate of the
length of time they spent playing the game.

+ In addition, they were asked to indicate their subjective estimate of the length of time they
spent playing the game in minutes.

Involvement and enjoyment. Experiencing task engagement as rewarding in and of itself is the
most crucial and characteristic feature of intrinsic motivation. We assessed this experience with 16
items designed to assess involvement in and enjoyment of the activity (three items of the initial
questionnaire were excluded due to low internal consistency coefficients in the reliability analysis;
the list of items included in the scale can be found in the Appendix). The 13-item scale was
internally consistent with Cronbach’s =.94

* Perceived fit of skills and task demands and Feeling of Control scales Perceived fit of
skills and task demands (r=0.38, p<0.001): ‘To what degree did the demands of the game
match your ability?’ (1 to 7) ‘Were the demands of the game too high or too low for you?,” (
1 to 7, ascore of 4 reflected highest fit)

* Feeling of control - questionnaire included a 6-item scale designed to assess the perceived
control over outcomes Cronbach’s =0.95.
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RESULTS AND DISCUSSION

the five assessed dependent variables represent two dimensions.

. involvement and enjoyment as well as perceived fit loaded strongly on the first component

and performance on the task and perceived control loaded strongly on the second
component.

Manipulation checks.

Participants in the adaptive playing mode condition report a higher mean fit score (M=0.36,
SD=0.63) than those in the boredom condition (M=0.17, SD=0.95) and the overload condition
(M=0.16, SD=0.79)

Performance scores

Participants in the adaptive playing mode condition reached a higher performance level
(M=18.8, SD=7.9) than those in the boredom condition (M=14.0, SD=5.3) and the overload
condition (M=15.3, SD=7.0)

Perception of time
ANOVA revealed that there was a trend towards higher scores in the two non-adaptive
playing conditions (boredom condition M=56.1, SD=21.9; overload condition M=63.5,
SD=21.4) compared to the adaptive condition (M=54.6, SD=21.4; F(2, 119)=2.01, p<.14).

Perceived control
a significant effect of playing mode manipulation on perceived control scores, F(2,
119)=33.98, p<.001, reflecting a linear trend: participants in the boredom condition reached
highest scores (Mj5.23, SDj1.30) and participants in the overload condition lowest scores
(M=2.87, SD=1.28), with participants in the adaptive condition falling in between (M=4.52,
SD=1.46).

Involvement and enjoyment

a significant impact of the experimental manipulation, F(2,119)=8.97, p<.001; participants in
the adaptive playing mode condition (M=4.77,SD=1.29) reported higher levels of
involvement and enjoyment than their counterparts in the boredom (M=3.97, SD=1.46) and
overload condition (M=3.50, SD=1.28).

Discussion
perceived fit of skills and task demands functioned as a partial mediator of the playing mode
manipulation effect.

Moderation analysis
The analysis reveals the expected effect of the experimental manipulation for individuals
with a high internal LOC (analyzed at +1 SD), B overload dummy =1.88, t=4.43, p<.001, B
boredom dummy=1.09, t=2.57, p<.02. In individuals with a low internal LOC (analyzed at -1



SD), the experimental manipulation did not affect the task involvement and enjoyment
ratings, both t<1.55, n.s.

Finally, our results suggest that the greater tendency of participants with a strong
internal LOC to experience the activity as enjoyable and involving under adaptive
playing mode conditions can at least partially be explained with reference to the fact
that these participants showed a special tendency to experience control under
conditions of a skills— demands compatibility.

This reflects the conceptual notion that internal LOC reflects a special sensitivity to

the degree to which one’s effort and/or capabilities determine experienced outcomes
(Skinner, 1996).
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Table 1. Intercorrelations betwesn dependent variables

(1} {2) (3) {(4) {5) (6)
Performance (1) —_ 1 A4 6™ A9 et
Perceived fit of skills and demands (2) —_— A3 A1 24* A5
Involvement and enjoyvment (3) — 30 A4 23
Perceived control (4) — a1t A3
Time perceplion (line judgment) (5) — 37

Time perception (in minutes) (6 —

Note:
"o 05 Tpe 01T < 001

Table 2. Factorial structure of the dependent variables

Components
(1} (2}
Involvement and enjovment A1 A8
Perceived fit of skills and demands a9 =07
Time perception” 62 30
Performance A4 B3
Perceived control A8 7
Eigenvalues 204 1.08

Nova:
*Time perception = mean index across both items | z-standardized) asscesing tme pereoption; the analysis resulted
in bawo components with eigenvalues greater than | which accounted for §2.4% of the varianoe.

Table 3. Regressing scores on the invelvement and enjovment scale onto internal locus of control
(LOC), experimental condition and interaction terms

i SE B A f o

Constant 477 022 —_ 22.01 K111
Intemal LOC 0.47 0.22 33 215 33
Boredom dummy (.80 0.30 27 2.69 A8
Owerload dumimy 1.27 0.30 42 425 )
Boredom « Internal LOC 0.29 0.30 A2 k) 341
Owerload = Internal LOC 0.61 0.30 25 202 M5
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Figure 1. Graphic representation of the moderating effect of internal locus of control {LOC).



