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Abstract

Encouragement (e.g., “You're doing well”) given at regu-

lar intervals improves performance in a variety of sporting
domains [9, 1, 6]. This improvement is regardless of the
actual performance of participants. However, it has not
been studied how this type of encouragement can affect
players of video games. In the current study (N = 662), we
look at the following encouragement conditions: (1) Positive
(e.g., “You'’re doing good”), (2) Negative (e.g., “You're doing
badly”), (3) Neutral (e.g., “You're doing average”), and (4)
None. Via the Game Experience Questionnaire (GEQ) [12],
participants in the Neutral condition had significantly im-
proved flow, immersion, and affect than participants in the
None condition. Moreover, participants in both the Positive
and Neutral conditions had the highest overall GEQ ratings.
These findings are directly relevant to educational games.
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Introduction

Simple phrases of encouragement (e.g.,”You're doing well”)
delivered at 30-second intervals, significantly improves per-
formance in walking distance [9]. Numerous studies have
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Figure 1: Level 1 in Mazzy
introduces the basic game
mechanics.

Figure 2: Level 6 introduces
looping.

reproduced similar results in a variety of strength and en-
durance domains [36, 22, 6, 1]. However, few studies on
these types of interventions have been studied in games.
O’Rourke et. al found that encouraging the development of
a growth mindset, or the belief that intelligence is malleable,
increases player perseverance [29, 8]. To the best of our
knowledge, however, no studies have attempted to study
this simple encouragement inside games.

Encouragement is different from feedback, in that it doesn’t
necessarily encode information about performance [31, 20,
7, 23]. Our experiment follows a similar model to previous
ones on encouragement [9, 36, 22, 6, 1]. The encourage-
ment is: 1) Always the same valence depending on con-
dition, 2) Speaks to the task at hand and not the learner,
and 3) Dispensed at regular time intervals [35, 24, 5]. Our
goal is to study how game experience is affected by encour-
agement, and whether it is positively affected relative to no
encouragement at all.

The Game

The experiment takes place in a STEM learning game
called Mazzy [16]. Mazzy is a game in which players solve
mazes by creating short computer programs. In total, there
are 12 levels in this version of Mazzy. Levels 1-5 require
only basic commands. Levels 6-9 require using loops. Lev-
els 10-12 require using all preceding commands in addition
to conditionals. See Figures 1 and 2. Mazzy has been used
previously as an experimental testbed for evaluating the im-
pacts of avatar type on performance and engagement in an
educational game [19, 17, 15, 18, 14].

Methods

Our experiment aims to compare four encouragement con-
ditions: (1) Positive, (2) Negative, (3) Neutral and (4) None.
The goal is to see if participants in these conditions have
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Condition Sentence Score
Positive You're doing well 3.10
Positive Don'’t give up! 2.44
Positive You're almost there 2.29
Negative You work poorly -3.43
Negative You're on the wrong track -2.12
Negative You're still far away -1.53
Neutral You are doing standard work  0.08
Neutral You're doing average 0.03
Neutral You're doing typically 0.01

Table 1: Example sentences

different game performance and game experience as mea-
sured by the GEQ.

Creating Sentences

In designing the sentences for each condition, 150 sen-
tences were drafted (50 for each of positive, negative, and
neutral conditions). These were developed based on pre-
vious encouragement studies [9, 2, 33]. We then recruited
103 U.S. participants to rate the sentences on a scale of
-5:Very Negative to 5:Very Positive. Intraclass correlation
on the questions was ICC = 0.99 (two-way random, average
measures [34]), indicating high agreement.

20 sentences were then randomly selected for each con-
dition. In doing so, each randomly selected positive sen-
tence was matched to the negative sentence with the clos-
est opposite numeric valence score. The average words
per sentence did not differ significantly between any of the
conditions, p > .05. The final average valence scores for
the positive sentences was 2.75, for the negative sentences
-2.75, and for the neutral sentences 0.00. See Table 1 for
examples.
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Figure 4: Negative condition.
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Figure 5: Neutral condition.
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Figure 6: None condition.

Conditions
The four encouragement conditions we tested were:

a. Positive

b. Negative
c. Neutral

d. None

Sentences appeared centered at the bottom of the screen
in 28 px font. The words appeared on a 46 px high semi-
transparent black bar. Procedure, instructions, gameplay,
were all exactly identical across all conditions, only the sen-
tences appearing were different. One randomly chosen
sentence was shown at 30 second intervals. Each sentence
was displayed for 15 seconds. In the None condition, the
black bar was still displayed, but no text was shown. See
Figures 3, 4, 5, and 6.

Quantitative and Qualitative Measures

For performance, we looked at number of levels completed
by players. For measuring game experience, we use the
GEQ[12].

Participants

662 participants were recruited through Mechanical Turk.
The data set consisted of 51.6% male, and 48.4% female
participants. Participants self-identified their races/ethnicities
as white (80.5%), black or African American (9%), Chi-
nese (2.3%), Asian Indian (1.2%), Filipino (0.9%), Korean
(0.8%), American Indian (0.6%), Japanese (0.5%), and
other (4.1%). Participants were between the ages of 18
and 78 (M = 32.3, SD = 9.7), and were all from the United
States. Participants played the game a single time for an
average length of 22.9 minutes. Participants were reim-
bursed $1.50 to participate in this experiment.
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Design

A between-subjects design was used: encouragement va-
lence was the between-subject factor. Participants were
randomly assigned to a condition.

Protocol

Prior to starting the game, players were informed that they
could exit the game at any time via a red button in the cor-
ner of the screen. When participants were done playing
(either by exiting early, or by finishing all 12 levels), partic-
ipants returned to the experiment instructions, which then
prompted them with the GEQ and then a demographics sur-
vey.

Analysis

Player responses were analyzed using multivariate analysis
of variance (MANOVA) in SPSS. The dependent variables
were- GEQ items; and the independent variable was- en-
couragement (positive, negative, neutral, or none). All the
dependent variables are continuous variables. The inde-
pendent variable encouragement (i.e., 0 = positive, 1 = neg-
ative, 2 = neutral, 3 = none) was a quadchotomous variable.
To detect the significant differences between encourage-
ment conditions, we utilized one-way MANOVA. We also
used one-way ANOVA on the variable- levels completed.
These results are reported as significant when p<0.05 (two-
tailed). Before running MANOVA, all the variables included
in the analyses were checked, and there were 17 outliers
detected [11]. These 17 outliers were excluded from further
analysis. Prior to running our MANOVA, we checked as-
sumption of homogeneity of variance by the test of Levene’s
Test of Equality of Error Variances; and the assumption was
met by the data (p>.05).
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Results Valence N Mean SD
Aggregate Positive 147 7.69 2.79
The one-way ANOVA found no significant effect of encour- Negative 161 7.16  2.85
agement valence on levels completed, F(3, 641) = 1.51, p = Neutral 151 7.78  2.78
0.21 (see Table 2). None 186 7.49 2.84

A MANOVA revealed a statistically significant difference in Table 2: Overall level completion statistics.

GEQ responses based on the participant’s encouragement
valence, F(126, 1799) = 1.44, p <.005; Wilk’s A = 0.750,

partial 2 = .09. See Figure 7. Univariate testing found the effect to be significant for the

following items:

GEQ Responses o Flow:

“| felt completely absorbed”, p <0.001.2
_ _ o “| was deeply concentrating on the game”, p <0.05.2
e Immersion:
“| was interested in the game’s story”, p <0.01.2
“| felt imaginative”, p <0.005.24
“I felt that | could explore things”, p <0.005.2
“| found it impressive”, p <0.005.2
“It felt like a rich experience”, p <0.005.2
e Competence:
“I felt skillful”, p <0.05.2
“I felt strong”, p <0.05.2
“| was good at it”, p <0.01.°
“| felt successful”, p <0.001.2°
@ Negative Condition “I was fast at reaching the game'’s targets”, p <0.01.%°
| @ None Condition ) e Challenge:
(O Positive Condition “| felt that | was learning”, p <0.05.2
(J Neutral Condition “| felt stimulated”, p <0.005.2°
T “I felt time pressure”, p <0.05.¢
IOlex e Tension:
¥ ¥ “| felt tense”, p <0.05.5¢
NN <} § ,Z‘;\\A “| felt restless”, p <0.01.2
C & | felt annoyed”, p <0.001.2%¢

“I felt irritable”, p <0.005.%
Figure 7: Game Experience Questionnaire (GEQ) responses. “| felt frustrated”, p <0.05.2
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“| felt pressured”, p <0.005.2°°
e Positive Affect:
“| felt content”, p <0.001.2%°
“| felt happy”, p <0.001.2
“| felt good”, p <0.001.2°¢
“| enjoyed it”, p <0.001.2
“| thought it was fun”, p <0.001.2°
¢ Negative Affect:
“| thought about other things”, p <0.01. @
“| found it tiresome”, p <0.01. &
“| felt bored”, p <0.001.2%4
“| was distracted”, p <0.05.2
“| was bored by the story”, p <0.01.2
“It gave me a bad mood”, p <0.05.°

In order to compare the effects of encouragement type on
these measures, we additionally calculated posthoc com-
parisons (Tukey HSD) between all conditions. Superscripts
denote cases when Neutral outperforms Negative (?), Pos-
itive outperforms Negative (°), None outperforms Negative
(°), and Neutral outperforms None (%). We note that the
sheer consistency across all questions indicates an order-
ing (i.e., Figure 7).

Why Does Neutral Outperform Positive?

Participants in the Neutral condition have the highest GEQ
ratings (aside from competence). Investigating, we looked
at responses to “How did you feel about the [encourage-
ment] text in the game?”. Words most often used to de-
scribe the encouragement text in the Positive condition
were “encouraging” and “positive”. Participant No. 27 de-
scribed it as:

“It was encouraging. Made me smile a bit even
though I knew | was doing terrible at the game.”
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Some participants (13%) found the positive encouragement
text less helpful. Participant No. 98 said:

“I liked that the feedback was encouraging, but
it seemed “fake” in the sense that no matter
what | did, | was going to receive positive feed-
back. That cheapened it a bit.”

On the other hand, players used words like “indifferent” and
“encouraging” to describe the words in the Neutral condi-
tion. Participant No. 119 said:

“Sort of helpful. It made me feel a little better
knowing | was at least average, when | figured |
was totally sucking.”

Participant No. 115 said:

“I felt like it brought me down a little and added
a little bit of pressure, yet | could ignore it easily
had | wanted too [sic]”

Participants No. 22 and No. 56 suggested that “it [the neu-
tral text] pushed me to work harder” and “it [the neutral text]
was humorously neutral”. From these responses, it’s clear
that the impacts of encouragement were variable. Virtually
all participants found the positive encouragement text to be
helpful early on. However, many players that progressed
past half-way (Level 7 and onwards) found the text to be
“fake”. For these players, the following three things were
happening simultaneously: 1) The game was becoming
harder, 2) The participants were experiencing frustration,
and 3) The positive text combined with the participant’s
frustration served only to further increase frustration.
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On the other hand, participants in the neutral encourage-
ment condition did not have responses that varied by how
far they had progressed in the game. They expressed a
level of indifference; a few participants explicitly stated the
neutral text had a motivating effect, e.g., to be better than
average. Contrary to the participants in the positive encour-
agement condition, participants in the neutral encourage-
ment condition never felt that the text was fake.

Discussion

We have seen from our results that players with neutral
and positive encouragement had the highest engagement.
Our measurement instrument was the GEQ. The GEQ was
used for its multiple subscales which assess different com-
ponents of the player experience, and it is both a widely
used and recognized instrument [28]. Although the GEQ
was adequate for measuring engagement, there are a num-
ber of viable alternatives [27]. Instruments such as the Big
Five Inventory (BFI) [13] could further shed light on the
moderating effects of player personality.

Research on Feedback Interventions (Fls) have shown that
predicting the effect of any given feedback is contingent on
a wide array of factors: personality, feedback type (verbal,
etc.), frequency of feedback, task complexity, task novelty,
type of task (physical, etc.), etc. [20, 4, 25, 35, 26, 32, 21].
Therefore, researchers should be wary of prescribing gen-
eral guidelines regarding encouragement.

Keeping in mind the numerous contextual moderators, our
results suggest that encouragement can improve game ex-
perience. Even in a setting where the encouragement was
not directly connected in any way to the gameplay, results
showed significant increases in flow, immersion, positive af-
fect, etc. Positive encouragement appeared to benefit play-
ers most when the game was easy; those benefits tapered
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as the game progressively became harder (the results are
consistent with work in which insincere praise has a neg-
ative effect [10, 30]). Encouragement models that better
match player performance, e.g., acknowledging the player’s
struggles in an encouraging tone, could yield greater bene-
fits.

Conclusion

In this paper, we have explored the effects of different types
of encouragement. We have shown that encouragement
(relative to no encouragement) can improve the game ex-
perience of players. This is consistent with other work on
encouragement [9, 1, 36, 22, 6]. While being mindful of the
highly contextual nature of this topic, educational games
can consider encouragement as a means to improve game
experience. Better engaging learners is one route towards
creating more meaningful learning experiences [3].

Future Work

One possible direction for future work is to study the con-
textual determinants of how participants are affected by
encouragement, e.g., player characteristics such as age,
personality, etc. Studying how to increase the effectiveness
of different forms of encouragement (better customizing text
to player action, using a virtual avatar whose facial expres-
sions match the encouragement valence, etc.) could also
be interesting.
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