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ABSTRACT
Monetization is fundamental to “free-to-play” mobile games, typ-
ically in the form of advertising placed within gameplay. Mone-
tization within digital games is linked to deceptive design, and
other ethically dubious practices such as loot-boxes. However, it
is unclear what impact monetization has on the overall player
experience. This research measured the experience and player per-
formance in an experimental “Pong”-style game in three conditions:
no advertising, static-interstitial advertising, and video-advertising.
A between-subjects study was carried out with 95 participants aged
9-11 years playing the game in one of the three conditions, then
completing the FunQ questionnaire. Results showed that while the
static-interstitial advertising condition had a negative impact on
player experience and player performance the video-advertising
condition did not. Findings were ‘reported back’ to a group of the
original child participants, feedback gathered during this session
showed that children understood the findings and were able to
contribute both additional insights and ideas for future research.

CCS CONCEPTS
• Human-centered computing→ Human computer interac-
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1 INTRODUCTION
Free-to-play, or “freemium,” is an economic model whereby mo-
bile apps and games impose no upfront cost for downloading and
installing. This model dominates the mobile industry with over
96% of apps on the Android play store currently classed as “free”
[1]. To generate revenue from “free” mobile games, a variety of
monetization mechanisms are used. These typically rely on placing
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advertising within the game or on encouraging the player to make
small payments (microtransactions) with actual currency. The free-
to-play model, and its associated monetization, is highly successful
with revenue within the mobile games sector forecast to exceed
$173 billion in 2023 [17].

Monetization tactics within mobile games are associated with
deceptive design and deceptive design patterns, sometimes called
“dark design” – defined as “a user interface carefully crafted to trick
users into doing things they might not otherwise do” [4]. A widely
experienced example is the small “×” target for dismissing adverts
in mobile games. This often results in registering the interaction as
tapping the advert rather than dismissing it.

In prior work, monetization within mobiles games is identified
as an “annoyance” to players [2, 6]. This is unsurprising within
advertising-basedmonetization as the delivery of interstitial adverts
both interrupts and occludes gameplay. With microtransaction-
based monetization, purchases are often required to progress and
succeed in the game. However, nowork has specifically explored the
impact of different forms of monetization on gameplay performance
and user experience. Additionally, most prior work on deceptive
design and monetization focuses on adult users; far less work has
considered young users who are known to be prolific users ofmobile
games.

This paper presents the results of a study to explore the impact
of advertising-based monetization on gameplay experience and
gameplay performance with children. The study was conducted
with 95 children aged 9-11 years playing a “Pong”-style game in one
of three conditions: Control with no adverts, Ads which included
an interstitial advert at the end of each level, and Video_Ads which
allowed players to optionally watch a video clip to avoid being
demoted to a lower-level within the game.

The game automatically recorded player performance during
gameplay. After playing the game for 15minutes children completed
a paper evaluation form which included the 18 FunQ questions [20]
to measure gameplay experience. Results from our study contribute
two new findings valuable to those developing or studying mobile-
games. First, interstitial static pop-up advertising within mobile
games can have a negative impact on player experience and player
performance. Second, appropriately designed advertising-based
monetization can have a positive impact on player experience and
player performance. These findings are particularly important due
to the prevalence of mobile gaming and pervasiveness of monetiza-
tion in free-to-play mobile games. In this paper we also present our
work ‘reporting back’ the findings to a subset of the child partici-
pants to help them understand the research that they participated
in and gather additional insights.
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2 RELATEDWORK
Monetization within “free-to-play” mobile games is commonly
achieved through advertising delivered via a network API such
as Google AdMob, Unity Ads, or Facebook Ads. These allow ad-
verts to be retrieved at run-time as required [4]. The ad network
API collects metrics of user exposure along with other analytics
and user information [5]. These are used to calculate remuneration
paid to the game publisher based on metrics such as “cost per mile”
(1000 views of an advert) [6].

The placement of advertising within a game is dependent on the
facilities provided by the ad network and the design choices made
by the developer. Five distinct types of mobile adverts have been
identified [4, 7]:

(1) Offerwall – typically an interstitial advert that interrupts an
app by taking over the screen to offer a reward in exchange
for a user action.

(2) Popup – awindow that appears on top of an app’s interface to
show advertising content; these typically have some kind of
close button provided, and may be any size from interstitial
downwards.

(3) Notification – messages pushed to the user through OS-level
notification mechanisms.

(4) Floating – small floating windows in front of an app’s inter-
face.

(5) Embedded – a fixed part of an app such as a banner advert.

When an advert is encountered within a mobile game, this is
likely to take the form of a static image, video clip/animation or
even an advergame (an interactive game within an advert) which is
effectively a hyperlink which, if the user interacts with the screen,
takes the user to the subject of the advert (i.e., product web site or
app-store page).

Within the CHI research community there is a growing body of
research focusing on deceptive design with web sites and cookie
consent banners (e.g., [8, 10–12]), adult experiences of deceptive
design (e.g., [3, 7]), and mobile apps more generally [5]. However,
deceptive design with gaming has received comparatively less at-
tention. Zagal et al. [23] were the first to classify deceptive design
patterns within games which they define as “pattern[s] used inten-
tionally by a game creator to cause negative experiences for players
which are against their best interests and likely to happen without
their consent.” The definition is especially relevant as it highlights
the potential impact on player experience. The Zagal et al. work
from 2013 pre-dates the rise of free-to-play mobile games and does
not specifically reference advertising but does identify the use of
“grinding” (repetitive in-game tasks) as a means to extend a game’s
duration which could repeatedly expose the player to advertising
and therefore increase advertising revenue.

In more recent work in the context of free-to-play mobile games,
Fitton and Read [8] conducted a study with participants aged 12-
13 years and presented the ADD (App Dark Design) framework
with six categories of deceptive design patterns. Two categories in
the ADD framework specifically relate to advertising; “disguised
ads” which include advergames and character placement within
games, and “sneaky ads” which include difficult/deceptive to dis-
miss adverts, camouflaged game items, and notification-based ads.

Figure 1: Picture of a child playing the "Pong" game during
the study.

Adult experiences of monetization within games (desktop and mo-
bile) have been studied by Petrovskaya and Zendle [13] where
participants reported that many of their experiences of monetary
transactions within games were “misleading, aggressive or unfair.”

While no previous work has sought to understand the specific
impact of advertising-based monetization, prior work shows that
advertising-based monetization is a practice well established within
the mobile games industry whilst suggesting that monetization in
general does not make a positive contribution to player experience.

3 METHOD
3.1 Participants
All participants (>100, initially) were primary school children aged
9-11 years. Data were collected during five school visits in the North
West region of the UK. The children visited the University of Central
Lancashire to participate in research studies and STEM activities
as part of a MESS (Mad Evaluation Session with Schoolchildren)
Day session [9].

At a MESS Day, groups of pupils and teachers visit a university
and circulate in small groups between activities and research studies,
with each activity being approximately 25 minutes in length. All
pupils participate in all activities and research studies on offer that
day – thus there is no selection.

In this study, participant information and parental consent sheets
were provided to the schools who dealt with distribution and col-
lection of such consent; only pupils with confirmed consent partic-
ipated.

At the start of the MESS Day, children had research explained to
them and were advised that data would be collected, that they had
the right to not hand in any forms or sheets, and that their partici-
pation was voluntary. This paper is concerned with a single activity
delivered multiple times to different children, herein referred to as
“gameplay activity.” Each individual instance (there were five or six
groups over several days) is referred to as a “session.”

3.2 Apparatus
The game was a single player “Pong”-style game played on an
Amazon Kindle Fire HD 8 tablet running Fire OS 7.3.2.7 (which is
based on Android 9.0). These devices were chosen for convenience
as the authors had access to a sufficient number of these identical
devices to run the study in groups. The player used touch interaction
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Figure 2: End-of-sequence dialog examples: go back one level
(left), stay on current level (middle), and advance to next level
(right).

on the left side of the display to vertically maneuver a paddle on
the right side of the display, see Figure 1. The goal was to deflect
the ball as it approached the right side of the display.

Gameplay was organized in "sequences," with each sequence pre-
senting five back-and-forth movements of the ball. Each sequence
lasted approximately 13 seconds (based on the ball velocity and
screen size). If the ball was deflected five times the player would
progress to the next level. If the ball was deflected three or four
times, play remained on the same level. If the ball was deflected
less than three times, the player was demoted to the previous level.
Gameplay stopped at the end of each sequence and displayed an
end-of-sequence dialog box indicating the outcome for the sequence.
The three dialog boxes are shown in Figure 2. The user tapped on
this dialog to continue with gameplay.

The game consisted of 10 levels. Each level advanced in difficulty
in three ways: increasing the velocity of the ball, decreasing the pad-
dle size, and increasing a small random offset in the bounce angle.
The game was known to be reliable; it logged player progress dur-
ing gameplay and had been used successfully in previous research
(e.g., [18]).

The gamewasmodified to have three ad conditions with different
end-of-sequence behaviours:

• Control – the default behaviour of no ads, described above.
• Ads – a pop-up static interstitial advert appeared before the
end-of-sequence dialog appears.

• Video_Ads – a button to watch an advert (in order to remain
on the same level) appeared on the end-of-sequence dialog
when the ball was deflected less than three times. This con-
dition offers the user a choice, either remain on the current
level by watching the video advert or go back one level.

The game maintained an indication of current level and game
state on the bottom of the screen during gameplay.

3.3 Procedure
At the beginning of each session participants received an identical
introduction from the same facilitator. They were asked if they
played games on tablets or phones, and, if so, what games they
played and was there anything within the games they didn’t like.
The response universally being “Ads!”.

The game was then explained to them, and a video of the game
was shown. The children were told they may find the game difficult
and that they were free to stop and take a break if they wished to.

The facilitator explained that the game collected anonymous
analytics during gameplay (simplified as “like when you go up

Figure 3: Examples from the FunQ questionnaire.

or down a level and what score you get”) then checked that the
participants agreed to these data being collected. Tablets were then
handed out and the facilitator ensured that all participants were
able to play the game successfully.

After 15 minutes of gameplay the tablets were collected by the
facilitator and paper evaluation forms were handed out for the
participants to complete. The form asked 18 FunQ questions with
responses on a 5-point scale: 1 (never), 2 (rarely), 3 (sometimes),
4 (often), and 5 (all the time), giving a total score range of 18 to
90.1 The questions cover areas of autonomy, challenge, delight,
immersion, loss of social barriers, and stress (with three questions
in each area) [20]. A few examples are shown in Figure 3.

For participants in the Ads and Video_Ads conditions, three
additional questions were asked: whether the player noticed the
advertising, whether advertising made the game better or worse
(using the same FunQ 5-point scale), and finally open-ended re-
sponses on what they did when encountering an advert and how it
made them feel.

The teacher helped assist any children who were struggling to
understand or answer the questions. After first checking with each
child that they were happy for their answers to be collected and
analysed, the facilitator then collected the completed evaluation
sheets and thanked all the participants.

3.4 Design
The study was a single-factor between-subjects design with the
following independent variable and levels:

• Ad condition: Control (no ads), Ads, Video_Ads
Game flow in the three ad conditions was detailed in the Appara-

tus section. In the Ads condition, after 10 seconds a cross appeared
in the top right-hand corner of the advert allowing it to be dismissed
and, if not dismissed, after 20 seconds the advert disappeared. The
interstitial adverts were promotional images from the University
of Central Lancashire. Five different images were included from
which one would be selected at random when required, an example
can be seen in Figure 4.

In the Video_Ads condition, a cross appeared in the top right-
hand corner after 15 seconds allowing it to be dismissed; otherwise,
after 30 seconds, the video finished and disappear. Only one video
was included in the Video_Ads condition. Again, this was taken
from promotional material from the University of Central Lan-
cashire and an example can be see in Figure 5.

The design of the Ads and Video_Ads conditions was chosen as
an analog of what is found in current free-to-play games; popup
interstitial ads that interrupt gameplay, video adverts which offer
1Four questions use reverse scoring with the raw score inverted in computing the total
score.
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Figure 4: Screen capture of game showing interstitial advert
(Ads condition).

Figure 5: Screen capture of game showing video advert
(Video_Ads condition).

benefits when viewed, and a small “dismiss” button which appears
at the top right of the advert after a timed period for both conditions
(as can be seen in Figure 4 and Figure 5). The timings, of when the
cross appears and when the advert disappears in the Ads conditions,
were chosen based on the authors’ experiences of encountering
advertising in a range of mobile games and refined through play-
testing.

Although the game software logged a variety of data on player
interaction and performance, our analysis is limited to three de-
pendent variables: (i) number of sequences played, (ii) total active
playing time, and (iii) highest game level achieved.

Our analysis primarily focus on the qualitative effect of ads in
gameplay. Thus, the response to the FunQ questions along with the
informal feedback are of primary concern.

4 RESULTS
Results are presented first by quantitative measures of game per-
formance then by the qualitative responses of the children on their
experiences playing the game and on the presence of ads (in the
Ads and Video_Ads conditions).

Figure 6: Total active playing time (s) by ad condition.

4.1 Game Performance
During gameplay, total active playing time, number of sequences
played, and highest level achieved were logged. Data from 95 chil-
dren were retrieved in log files from the tablet devices across all
three conditions. To ensure equal group sizes, the analyses of game
performance are limited to 84 logs, or 28 logs for each ad condition
– that being the number of log files for the Video_Ads condition.
For Control and Ads conditions, files containing the least amount of
gameplay data were excluded, as necessary, to balance the groups.

4.1.1 Total Active Playing time. Total active playing time only in-
cluded active gameplay; it did not include the time watching adverts
or the time between one level ending and the next beginning.

The total active playing time by ad condition is shown in Fig-
ure 6. This was highest in the Control condition (627.3 s, SD = 173.0
s) where there was no possibility for adverts to interrupt gameplay
and lowest in the Ads condition (343.3 s, SD = 83.1 s) where game-
play was interrupted for at least 10 seconds after each level. The
mean playing time in the Video_Ads condition (426.9 s, SD = 184.9)
fell between the means of the other conditions and indicates that
participants were choosing to watch the video adverts in order to
remain on the same level within the game. The differences were
statistically significant (F2,81 = 25.2, p < .0001).

The Video_Ads condition also showed the highest variability
in total active game playing time. This is unsurprising since video
watching was a choice offered to players which different players
chose to take or not take.

Variability in the total active playing time for the Control condi-
tion was similarly high; during the study the facilitator noticed that
after long uninterrupted periods of gameplay in this condition some
participants took a self-imposed short break (potentially following
the instructions at the beginning of the study to do this if they
wished). This likely contributed to this result.

4.1.2 Number of Sequences Played. As expected, the number of
sequences played is correlated with the total active playing time
and yielded the same rankings. By ad condition, the number of
sequences was highest for Control (𝑀 = 53.3), then Video_Ads
(𝑀 = 37.1), then Ads (𝑀 = 28.9). The differences were statistically
significant (𝐹 2,81 = 19.7, 𝑝 < .0001).
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Figure 7: Highest game level achieved by ad condition.

Figure 8: Progression in gameplay showing the time to reach
a game level.

4.1.3 Highest Game Level Achieved. Results for highest level achieved
by ad condition are shown in Figure 7. Participants achieved the
highest mean level (best performance) in the Video_Ads condition
(𝑀 = 4.9, SD = 2.1), closely followed by the Control condition (𝑀
= 4.8, SD = 2.5), with the lowest performance seen in the Ads con-
dition (𝑀 = 4.5, SD = 2.2). The differences were not statistically
significant (F2,81 = 0.19, ns).

The overall progression in gameplay is shown in Figure 8, where
a variety of performance outcomes are evident. One participant, P80,
reached level 10 in under 5 minutes (300 s). At the other extreme,
P30 took about 9 minutes (540 s) to reach level 2 but did not advance
past that level.

4.2 Evaluation Form
In total 93 evaluation forms were collected but 15 of these were
excluded as they were not filled in completely, giving 31 completed
forms for the Control condition, 25 for the Ads condition, and 22 for
Video_Ads. The results are shown in Table 1. The highest overall
mean score came from the Video_Ads condition (𝑀 = 66.9, SD
= 16.4), followed by the Control condition (𝑀 = 63.0, SD = 13.2)
and Ads condition (𝑀 = 62.4, SD = 11.8). Although the Video_Ads
score was 6.1% higher than the Ads score, the differences were

Figure 9: Video_Ads condition: Word cloud of responses to
question ‘How did you feel when an advert appeared in the
game?’

not statistically significant as determined using a Kruskal Wallis
non-parametric test (𝐻 = 3.38, 𝑝 = .185).

In response to the question “I noticed adverts in the game” (using
the FunQ 5-point answer scale) the mean scores were > 4.0 in the
Ad and Video_Ads conditions, as would be expected.

In response to the question “Adverts made the game better”
(again, using the FunQ 5-point answer scale) the scoring in the
Ads condition (𝑀 = 1.7, SD = 1.3) was lower than the more neutral
scoring in the Video_Ads condition (𝑀 = 2.3, SD = 1.7). Both means
are near 2 (rarely); however, the difference was not statistically
significant as determined using a Mann Whitney U text (𝑧 = 1.30, 𝑝
= .194).

In response to the question “Adverts made the game worse”
results (using the FunQ 5-point answer scale) showed a slightly
higher level of agreement in the Ads condition (𝑀 = 4.0, SD = 1.6)
compared to the Video_Ads condition (𝑀 = 3.7, SD = 1.6). Although
the means were about 4 (often), The difference was not statistically
significant (𝑧 = 1.08, 𝑝 = .280).

In response to the questions of what participants did when an
advert appeared in the game, in the Video_Ads condition answers
tended to be very brief and related to waiting (e.g., “I just sat and
waited”) or watching the advert (“I watched it”). In the Ads condi-
tions waiting and watching did appear but along with more refer-
ences to negative emotions (e.g., “Wait angrily” and “Get annoyed”).
Similar differences were also apparent in the answers to the ques-
tion of how participants felt while watching an advert. Figure 9
shows a word cloud (including only words with emotional valence)
of responses to this question in the Video_Ads condition and Fig-
ure 10 shows the same word cloud from the Ads condition. Compar-
ing Figure 9 and Figure 10, we see that “angry” and “annoyed” are
common in both conditions, but we see a wider range of emotionally
negative vocabulary appearing for Ads (Figure 10: “rage,” “upset,”
“frustrated,” “unhappy,” “bad”) that is not evident for Video_Ads
(Figure 9). The word “happy” appears more prominently for Ads
(Figure 10, 𝑛 = 3) than for Video_Ads (Figure 9, 𝑛 = 1).

5 REPORTING BACK
After analysing the results of the experiment we were keen to ‘re-
port back’ [15] our findings back to the children that participated.
This was in order to help the children further understand the study
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Table 1: Results from the evaluation form

Ad Condition 𝑛
FunQ Score I noticed adverts

in the game
Adverts made
the game better

Adverts made
the game worse

𝑀 SD 𝑀 SD 𝑀 SD 𝑀 SD

Control 31 63.0 13.2 - - - - - -
Ads 25 62.4 11.8 4.6 0.9 1.7 1.3 4.0 1.6

Video_Ads 22 66.9 16.4 4.3 1.3 2.3 1.7 3.7 1.6

Figure 10: Ads Condition: Word cloud of responses to ques-
tion "Howdid you feelwhen an advert appeared in the game?"

that they had participated in, in terms of what data had been col-
lected during the study and what we had been able to learn from
it. We also sought to understand their experiences of the Report-
ing Back session and further probe some issues evidenced in the
analysis from the study.

5.1 Participants
We were only able to report back to one of the schools that par-
ticipated in the original study. Two academics visited the school
approximately five months after the original study, at this point the
child participants had progressed from Year 5 to Year 6 within the
UK school system. The Reporting Back session was attended by 43
children and of these 12 had not participated in the original study.
This Reporting Back session was part of a larger project which the
children had been participating in within their school which had
involved both STEM engagement and research work.

5.2 Apparatus
PowerPoint slides were used to present four findings from the
results in as simple and concise a way as possible, these findings
were expressed as:

(1) "Less ads = More playing time."
(2) "Ads did not affect scores."
(3) "Video_Ads made the game better."
(4) "Ads made you angry and annoyed."

Each finding was presented on a separate slide with illustrative pic-
tures to help aid understanding, for example, for the first findings
about playing time we showed the graph from this current paper
and a picture of a hand holding a stopwatch. A paper form was
created containing the questions we wished to ask the children (see

Figure 11 for a completed example showing the questions). The for-
mat was similar to that of the Design and Evaluation booklets used
previously to understand expectations and experience of design
workshops with children in [14]; layout was deliberately simple
and a 5-point Smiloyometer scale [16] was used where possible.

5.3 Procedure
In the Reporting Back session all children were seated within a
single large classroom; class teachers and support staff were present
but the session was led entirely by the academics. The session
began with a class discussion about their visit to the university and
explored what they remembered about playing the “Pong” game;
it quickly became apparent that pupils had clear recollections of
participating in the study and were enthusiastic about sharing their
experiences with the class. The academics then asked the children
which condition they had played the game in and gave out colour
coded evaluation sheets as appropriate (as shown in Figure 11). The
class were then reminded that data was being collected, that they
should not add their name to the sheets, that participation was
optional, and that they did not have to give in their sheet at the
end of the session if they did not want to. Each side of the sheet
was introduced and explained in turn, children then filled in the
sheets while academics and teachers circulated around the room
assisting any children who had questions. At the end of the session
the facilitators collected in the sheets directly from the children,
firstly checking that children were happy for their sheets to be
collected. 43 completed sheets were collected, and of these 31 were
from children who had participated in the gameplay activity.

5.4 Results
The first two question from the Reporting Back sheet asked about
whether the findings presented were understandable (Question 1)
and if they were interesting (Question 2). As can be seen from Figure
12 the most popular response to both questions was 3/‘Maybe’, with
the second most popular being 1/‘Yes’ for Question 1 (give a mean
response 3.51) and 2/‘No’ for Question 2 (giving a mean response
of 2.62).

Question 3 was an open-ended question asking what should be
done with the findings, of the 43 completed sheets only 23 (53%)
contained responses that answered the question. In order to analyse
the responses Thematic Analysis was carried out by two authors of
this paper working together using an open coding approach. Due
to the simplicity of the data it was only necessary to apply a single
code to each response. In cases of disagreement the interpretation
of handwriting was first checked and data then discussed until
agreement was reached. The themes are explained with examples
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Figure 11: Reporting Back sheet

in Table 2; while the ‘Use’, ‘Continue’ and ‘Share’ themes are easily
understood, ‘Keep’ was more ambiguous, the authors interpreted
this as children feeling that the findings should be ‘Kept’ for some
unspecified future usage (rather than just being forgotten).

Question 4 sought to confirm the finding that our “Pong” game
made the participants angry and annoyed, and question 6 was in-
tended to probe whether all games with ads created this response.
Only the 31 responses from participants that reported participat-
ing in the gameplay activity were analysed. Figure 13 shows that
for both Questions 4 and 6 ‘Yes’ was the most popular response
(with 45% of responses for each question), giving means of 3.70

Figure 12: Responses to Reporting Back Questions 1 and 2

Figure 13: Responses to Reporting Back Questions 4 and 6

and 3.57 respectively. Kruskal-Wallis tests were performed on the
responses from the three conditions (Control, Ads and Video_Ads)
for Questions 4 and 6. The difference between the conditions was
not significant in either case (for Question 4 H = 1.601, p = 0.4491,
for Question 6 H = 1.500, p = 0.4723).

Question 5 was intended to gather additional insights into the
responses to Question 4 and asked "Why did the ‘Pong’ game made
you feel angry/annoyed?" Responses were analysed in the sameway
as Question 3, of the 31 response sheets from all three conditions 22
(71%) contained responses that answered the question. The themes
are shown in Table 3. As would be expected, only participants from
the Ads and Video_Ads condition included responses aligning with
the ‘Ads’ theme. The ‘Progress’ and ‘Gameplay’ themes highlight
the difficult some participants had succeeding and progressing in
the game, as can be seen from Figure 7 and Figure 8, the mean
game level achieved was <5 (out of 10) and very few participants
progressed beyond level 7. The ‘Bugs’ theme was interesting in
that it flagged potential problems with the game or tablet device
experienced during the study. No problems in this regard were
noticed during the study sessions and detail in responses was too
brief to fully understandwhat was being referred to. From responses
to Questions 7 and 8 participants were able to identify digital games
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Table 2: Themes from analysis of Question 3 responses

Theme 𝑛 Description
Keep 7 Referred specifically to the findings needing to be ‘kept’ e.g. "I think you should keep them"
Use 6 Stated that the findings should be used or applied in some way e.g. "You should use them to update the game"
Continue 5 Implied further work should be carried out in relation to the findings e.g. "We should learn more about the findings"
Share 5 Referred to ideas for sharing the finding more widely e.g. "Show the world how ads affect games"

that made them more angry/annoyed than our “Pong” game and
other digital games that made them more angry/annoyed, this data
was not analysed in further detail as it was often unclear what
specific game was being referred to or even what platform it was
being played on.

The final three questions on the Reporting Back sheet (Figure 11)
asked children to explain what was found in the study (Question
A), invent a new idea for further research (Question B), and provide
ideas to improve further research studies (Question C). A collab-
orative coding approach was used to analyse the responses. For
each question two of the authors familiarised themselves with the
responses and agreed a set of appropriate codes, the coders then
worked through the data together applying codes as appropriate.
There were no instances of disagreement and only a single code
was required for each response. All 43 completed sheets were con-
sidered. For Question A (explain) 20 (47%) relevant responses were
considered for analysis (the rest being either blank, stating "I don’t
know" or mentioning something irrelevant). Of these 20, 12 (60%)
responses were coded as showing a Good understanding of at least
one of the findings, typically re-stating or paraphrasing the finding
e.g. "The ads made us upset or mad". The remaining eight (40%)
were coded as having a Partial understanding of at least one finding,
typically stating something that was closely related to a finding but
somewhat unspecific e.g. "That people don’t like ads". For Question
B (invent) 19 (44%) responses were considered for analysis with
three codes being evident:

• Research Questions (n = 8) Included a range of clearly articu-
lated questions which could be explored through research
e.g. "What is better waffles or pancakes?", "How many chil-
dren enjoy games?", "How many sea creatures die because
of litter?"

• Research Ideas (n = 6) Included potential ideas for research
which were often unspecific e.g. "Fixing illness", "Do how to
remove ads", "Create another game with even more ads".

• STEM Projects (n = 5) Included ideas which could work well
as STEM-based learning and enquiry projects in school e.g.
"How the wifi works", "Why is the end of the universe a web",
"How do you make a TV?"

The results of Question C (improve) are not presented in this
paper as they related only to suggestions for the “Pong” game
(primarily removing the adverts).

6 DISCUSSION
From the answers to the open-ended questions (particularly “How
did you feel when an advert appeared in the game?”), it is clear
that encountering advertising within the game was often negative
in both the Ads and Video_Ads conditions. This is evident from

the multiple occurrences of “angry” and “annoyed” in Figure 9 and
Figure 10. There is a wider range of negative feelings in the Ads
condition which is perhaps due to the regular and unavoidable
interruption in gameplay in that condition. In the Ads condition
responses to the question “Adverts made the game worse” yielded
a mean of 4.0 (SD = 1.6), corresponding to often (4) on the answer
scale, while in the Video_Ads conditions the mean response was
slightly less negative, closer to sometimes (3) on the answer scale,
at 3.7 (SD = 1.6).

Similar differences between these conditions were also apparent
in the responses to the question “Adverts made the game better”
where, in the Video_Ads condition, the mean response was 2.3
(SD = 1.7), falling between rarely (2) and sometimes (3) on the an-
swer scale, and was 1.7 (SD = 1.3) in the Ads condition, between
rarely (2) and never (1). It should be noted that this study was a
between-subjects design, so participants in the Ads and Video_Ads
conditions did not experience playing the game without any ad-
verts. Since the question used comparative words (e.g., better and
worse) the responses are somewhat hypothetical since participants
were only exposed to one condition.

The experience slightly improved in the Video_Ads condition.
This is evident in the overall FunQ scores, with the Video_Ads
scoring highest (𝑀 = 66.9, SD = 16.4) of the all three conditions, and
the Ads condition scoring lowest (𝑀 = 62.4, SD = 11.8).

While the results from this paper suggest that the Ads condi-
tion provided participants with the least-positive experience of the
three conditions, the results in Figure 6 and Figure 7 show that
the difference is small. One important difference is the impact of
the Ads and Video_Ads conditions on total active playing time.
Within the Ads condition this was 343.3 s (SD = 83.1) while in the
Control condition this was far larger at 627.3 s (SD = 173.0). The
large difference occurred because in the Ads condition, the game
displayed a static interstitial advert for about half the overall time
allocated to the study. This was an intentional part of the study
design as it reflects the reality of playing free-to-play mobile games.

From the FunQ analysis, the Video_Ads condition scored higher
than the Control condition (without any adverts). Viewing the
advert with the Video_Ads was optional for the user and offered
a tangible benefit within the game (i.e., remaining on the same
level instead of being demoted to a lower level), and this likely
contributed to the higher level of experienced fun. This explanation
is potentially supported by results of the quantitative analyses of
game performance shown in Figure 6 and Figure 7. In the Video_Ads
condition participants achieved the highest mean level (𝑀 = 4.9, SD
= 2.1) in a mean active playing time of 426.9 s (SD = 184.9), while
in the Control condition the mean highest score was very slightly
lower (𝑀 = 4.8, SD = 2.5) but the mean active playing time was a
far higher 627.3 s (SD = 173.0). This shows that in the Video_Ads
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Table 3: Themes from analysis of Question 5 responses

Theme 𝑛 Description
Ads 7 These explanations referred to advertising within the “Pong” game e.g. "Because there was a lot of ads"

Progress 7 These responses implied that the player was struggling to make progress between levels in the game e.g. "Because I
couldn’t get to a level"

Gameplay 3 This referred to aspects within the gameplay which were intentional but participants did not enjoy e.g. "Because
when you won you would have to start again"

Bugs 3 This referred to elements that were perceived as bugs or glitches within the game e.g. "Sometimes it didn’t work"

condition players were able to progress within the game to the
same, or even better, extent as in the Control condition despite the
players in the Video_Ads condition spending on average 32% less
time playing the game.

The Reporting Back session was important in developing child
participants’ understandings of the research that they had partici-
pated in; quantifying the impact of this activity was something that
had not been attempted previously and, amid concerns over how
meaningful findings from the study would be to the children, and
how well children would be able to provide insights retrospectively
(as using retrospective methods used with children is known to be
challenging, e.g. [22]) this study gives some important insights and
is an important increment from the work reported in [15]. From
the responses to the first three questions on the Reporting Back
sheet (Figure 11) it was clear that most children felt they had some
level of understanding of the findings and were able, in many cases,
to provide appropriate ideas for what should be done with these
findings. Question A was intended as further check on how well
findings had been understood and the 20 responses given showed
a good or partial understanding (corresponding closely with the
19 positive responses of point 4 or 5 on the Smileyometer scale
to Question 1 shown in Figure 12). However, the results did sug-
gest that the findings presented were not actually of interest to the
children. Questions 4 and 5 on the Reporting Back sheet were valu-
able in both confirming the findings highlighted in Figure 10 and
Figure 9 (as demonstrated by the high ‘yes’ response in Figure 12)
and gathering additional insights into why the game created the
feelings of anger and annoyance (as shown in Table 3). Responses
to Question 5 referred to both to adverts and other aspects within
the game play (including lack of progress, game play design, and
apparent bugs in the game as shown in Table 3), it should be noted
that questions used to gather the data for Figure 10 and Figure 9
refereed specifically to the appearance of adverts while Question 5
from the Reporting Back sheet enquired about anger/annoyance
within the game play more generally. Questions 6, 7, and 8 were
used to explore whether the “Pong” game was particularly frustrat-
ing to play or whether feelings of anger/annoyance were similar in
other games with advertising. The majority ‘yes’ response to Ques-
tion 6, as shown in Figure 12, suggests that participants generally
found all games including ads made them angry/annoyed; the fact
that responses to Questions 7 and 8 gave examples of other games
that were both better and worse than the “Pong” game (in terms of
creating anger and annoyance) both help to support these findings
and suggest that children may be able to rank games using this
as a criteria. The most unexpected insights emerged from Ques-
tion B ("Invent: What research should we do next? What questions

should we try to answer?") where the authors were surprised at
the sophistication shown by the children in articulating research
questions, the novelty shown within the research ideas, and the
appropriateness of the suggested STEM-projects as topics for explo-
ration within a classroom context. These all exceeded the authors’
expectations and highlight the value of working with children of
this age in co-designing research projects.

7 LIMITATIONS
FunQ was chosen as it has been shown to be internally consistent
and measures a range of factors related to experienced fun [20]. A
potential weakness of this tool is the single overall score which
may hide interesting changes in the six constituent fun factors
(autonomy, challenge, delight, immersion, loss of social barriers and
stress) which, if exposed, could help provide explanations on what
contributed to the differing scores between the three conditions
reported in this paper. FunQ has been developed for, and used
within, collaborative classroom contexts (e.g., [19, 21]) and factors
such as autonomy and loss of social barriers may not be relevant
for evaluating fun in individual gameplay.

Another limitation of this study is that a small number of partici-
pants struggled to progress onto even the second level of the game;
the facilitator observed these participants struggling to understand-
ing how to position the paddle to deflect the ball and/or struggling
to manage the touch-interaction required to change the position
of the paddle (even after being given help by the facilitator and
teacher). This problem could have been compounded when peers
sitting nearby exclaimed out loud in triumph when progressing
through levels. For these participants struggling with gameplay,
their experiencemay not have been positive, regardless of condition,
and could explain the responses in Figure 9 and 10 suggesting that
some participants were happier while watching adverts. Evidently,
for some participants this was a welcome alternative to playing the
game. It is difficult to speculate what influence awareness of others
in physical proximity playing the same game could have had on
results, in future work this is something we plan to consider within
study design.

A limitation of the Reporting Back session was that it was only
possibly to conduct this with a subset of the children that partic-
ipated in the larger Pong study. Analysis of the responses high-
lighted areas for improvement in the phrasing of the questions,
for example Question 5 may have gathered more insights if it had
referred specifically to adverts within the game (rather than the
game more generally), and Questions 7 and 8 should ideally have
probed more specifically into the games listed as answers. Another
limitation is the fact that only around half of participants provided
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clear responses to the open-ended questions, in these cases it is
not possible to know if the child did not understand the question,
had nothing they were able to articulate, or just decided decided
that they did not want to share their answer. It is important to note
that during the session the children were told they did not have to
answer any question if they did not want to.

8 CONCLUSION
While the free-to-play model using advertising for monetization
has proved both popular and successful in the mobile-games indus-
try, the impact on player experience is not well understood. This
research explored the impact of advertising-based monetization on
player experience and performance within a mobile-game. Find-
ings were reported from a between-subjects study involving 95
children 9-11 years old playing a single-player “Pong”-style game.
Play proceeded using one of three conditions: Control (no adverts),
Ads (interstitial static advert shown at the end of each level) and
Video_Ads (video advert optionally watched in order to remain on
the same level in the game).

Data collected included an evaluation form completed after game-
play and analytics collected during gameplay. Results showed that
the impact of the Ads and Video_Ads conditions on player expe-
rience and player performance was nuanced. The Ads condition
showed the lowest reported fun experience (using FunQ), the low-
est player performance, triggered the widest variety of negative
feelings, and received the most positive response to the question
“Adverts made the game worse” (although only small differences in
results between the three conditions were found). We attribute this
result to the regular and unavoidable interruption in gameplay in
this condition.

The Video_Ads condition showed the highest reported fun ex-
perience (using FunQ) along with the best performance within the
game, both results being higher than the Control condition with
no advertising. We attribute this result to the mechanism within
the Video_Ads condition that allowed players to receive a tangible
benefit, avoiding being demoted to a lower game level, and the
agency players had in choosing whether to watch the advert or not.

After analysis, and following our own work in [15], findings
were ‘reported back’ to a subset of children who participated in
the larger study, this involved presenting the key findings in a
simplistic way and using a questionnaire to probe understanding
of the findings and gather additional insights . This proved to be
a valuable process which showed that the majority of children
reported that they had some level of understanding of the findings.
The questionnaire results also helped to provide additional insights
into the findings from the larger study and highlighted the the
ability of this age group to contribute their own unique ideas to
possible future research directions. We were also able to reflect on
this process which will improve how we ‘report back’ later studies.

While this study is situated within a single mobile game and user
population, we feel that our results make two valuable contributions
to academic and practitioner communities. The first contribution
is to show that interstitial static pop-up advertising within mo-
bile games can have a negative impact on player experience and
player performance. The second contribution is that appropriately

designed advertising-based monetization can have a positive im-
pact on player experience and player performance. We hope these
findings may inspire mobile game designers, developers, and pub-
lishers to consider carefully how advertising-based monetization is
deployed within their products and how it can be used to provide
a more positive impact on player experience through a shift to a
more equitable paradigm – allowing the player agency in engaging
with advertising and ensuring the benefits of such are apparent.
We would also encourage others with the IDC community to also
consider our Reporting Back process as a way both to help children
develop deeper understandings of the research they have partici-
pated in and as a tool to gather additional insights.

9 SELECTION AND PARTICIPATION OF
CHILDREN

This work was conducted with entire school classes of children
and, as such, the researchers had no direct role in the selection
of children that participated. Information and parental consent
sheets were created by the researchers, approved via the appropriate
university ethical approval process, and provided to the school
who sought consent from parents and ensured only children with
consent participated. All data was collected anonymously. Prior
to participation the researchers explained to children what data
was going to be collected and explained that they did not have to
share their data with the researchers if they did not want to, the
researchers also checked with children again after participation
when collecting in completed question sheets.
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