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Abstract
This paper investigates the relationship between achievement and the perception of
enjoyment and learning through the serious game, Playing Property.
Playing Property is an audience response game forming the basis of workshops to
engage junior high students, of 13 to 15 years old, and enhance their knowledge of
property investment. The investigation extends to the analysis of trends in audience
response decisions from 14 workshops, conducted over three consecutive years.
Emerging findings present significant associations between enjoyment and the
perception of learning. The relationship between achievement, measured in
accumulated game score, and the responders’ perception of enjoyment is present
but less significant. Further analysis supports a deeper relationship between play
and learning, one where competition and other game play attributes are more
effective in engagement than point scoring or rewarding.
A more detailed evaluation may include staged testing of what may be learned and
how well that learning endures, in comparison with other forms of teaching.

Keywords: Serious games, audience response, engagement, property education, learning,
achievement and reward

1. Introduction
Whether Australian universities are in the midst of an education revolution [1] or an early stage of
transformation the needs of the new student cohort are not going to be met by the current teaching
model alone [2]. This presents the opportunity to refine program offerings and look to innovative
means to constructively align intended learning outcomes, functional learning activities, and
formative assessment to support the changing student cohorts.
Serious games present as one solution for universities aiming to support learning processes in
a more playful way [3]. The benefits associated with play in education are evident in the context of
emotive learning and engagement. That said, not all games are engaging and not all forms of play
are considered positive or beneficial to learning.
This research investigates the relationship between achievement and the perception of
enjoyment and learning through the serious game, Playing Property. Playing Property is an
audience response game forming the basis of workshops to engage junior high students. At 13 to
15 years old junior high school students may be regarded a new student cohort, being the target for
Australian university marketing and school engagement activities.
Achievement in the gameplay may be traced back to Space Invaders where players earned a
high score and posted their initials for other players to see [4]. In Playing Property achievement is
quantified as points accrued making successful investment decisions. Perception of learning is
measured through audience response to questions raised at the finalisation of the activity.
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The investigation extends to the analysis of correlations and trends in audience response
decisions from 14 workshops, conducted over three consecutive years.

2. Literature review
Games present an innovative means to engage participants, and serious games may encourage
functional learning. As such this literature review briefly addresses what insights may be gained
from the emerging research into serious games. The review extends to look again at the motivation
inherent in the play of serious games.

Serious games
Games, the focus of this research, are activities that one engages in for amusement. Games, and
play, have an established relationship with problem-based learning. Through meaningful play,
Vygotsky proposes that one might ‘develop abstract imaginative thinking and realize goals that
they could not yet achieve in real life’ [5].
In extending the definition, with reference to published research, the critical defining
theme relates to games being amusing, fun, or inciting play. According to Rieber [6] and Crookall
[7] play, as it relates to game design, is complex and difficult to define, yet relatively easy to
observe. The benefits associated with play in education are evident in the context of emotive
learning and engagement. On the other hand, Rieber concedes that not all forms of play are
considered positive or beneficial and the published history of play in education resembles the
debate between objectivism and constructivism [3]. In discussing interactive multimedia learning
environments, Rieber asserts:
“There appear to be many advantages to seriously considering play as a dominant goal for
these types of learning environments, despite the caution that all forms of play should not be
considered positive or beneficial. Play also holds promise as a benchmark for evaluating interactive
learning environments - those that evoke it deserve special recognition and consideration.” [6], p.
55.
The complex nature of emotive learning and engagement is demonstrated in the evolution
and enduring popularity of the board game Monopoly. Monopoly, on the face of it, may not appear
to fit a traditional description of a serious game as one that is “aim(ing) to support learning
processes in a new, more playful way” [8], p. 195. However, many games do not just appear; they
evolve and are adapted. Sometimes one may even grow into a game that, when played, has the
opposite affect to that intended by the creator [3]. It may be presumptuous to assume that
Monopoly fed on society’s negativity. On the other hand, it is equally difficult to conceive how a
Quaker and Georgist could bring to life ‘a game that modelled capitalism at its most ruthless’ [9],
p. 16 – a game where everyone loses, except one – to flourish in the isolation of the Great
Depression. Nevertheless, Monopoly did ‘flourish’, setting a scene for ruthless play. As discussed
by Axelrod, ruthless play does not imply unethical play, but rather it means ‘defining victory
ethically and, within that definition, devoting your efforts to winning, to playing fairly but
ruthlessly’ [9], p. 135).

Achievement and learning
In examining learner choices Fisher and Ford found mastery orientation and time on task to be the
strongest predictors to achieve an identified knowledge learning outcome [10]. Anecdotally
achievements and rewards may provide the appropriate incentive to encourage further time on task
and direct the gamer to perform a task to a higher standard. That said there is no empirical
evidence to suggest that achievements are effective in creating the learning outcomes [4].
According to Blair et al. “achievements in learning games may be more subtle, and more
complicated, than originally thought. Simply adding individual types of achievement did not result
in learning games” [4], p.55. In the study by Blair et al. a combination of achievement elements
resulted in a discernable effect on learning outcomes [4].
In a research field related to serious games, gamification has been widely criticized by game
designers and academics who see an over reliance on points, badges and leader boards [11], over
intrinsic motivators. Seaborn and Fels make specific reference to game designer Margaret
Robertson who states that such approaches mean “taking the thing that is least essential to games
and representing it as the core of the experience” (Robertson 2010, cited in Seaborn and Fels) [11].
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While acknowledging the necessity for fun, or engagement for amusement, games may enable
students to gain skills and build knowledge through participatory learning [12-18]. As such games,
or more specifically games designed to enhance learning, or “serious games”, may be an
educational tool to add engagement to traditional teaching practices, or even present as separate
stand-alone learning and teaching activities.
In review of the published research, it is evident that the argument has moved beyond the
question of whether games are or are not effective learning tools. The discussion is more precisely
focused on what the student learns when playing a serious game [3]. Similarly, in gamified
systems, few studies have empirically investigated the relationship between extrinsic and intrinsic
motivators and the perception of learning [11].

3. Method
This research investigates the relationship between achievement and the perception of enjoyment
and learning through the serious game, Playing Property. Playing Property is an audience response
game forming the basis of workshops to engage junior high students, of 13 to 15 years old, and
enhance their knowledge of property investment.
The investigation extends to the analysis of trends in audience response decisions from 14
workshops, conducted over three consecutive years. Due to scheduling students could attend a
single session only. The association between achievement and perception of enjoyment and
learning has been analyzed through correlations.

Playing property
An early variant of the Playing Property game, was designed and developed by the author in
2011. The game was created with the purpose of helping students and the public to understand
property markets. Specifically, the game aims to simulate property investment on the Sunshine
Coast, Queensland, Australia [3]. From the onset, it was acknowledged that the game would need
to accurately reflect the movements of the respective property markets and, as such, a rigorous
process was developed to collect and apply the market information [3].
In Playing Property, ruthlessness in gameplay is encouraged through player-to-player
communication where students are free to assist or mislead their peers. The game instructions
express the intent as: ‘Buy, hold and sell Sunshine Coast property to get rich. The player who reads
the markets bests wins. If your property’s return goes up gain a point. If it goes down lose a point’
[3]. To buy, hold and sell, players are given the chance to select from the set property asset classes.
Selecting the same class year-on-year implies holding and the option of not selecting means no
points are gained or lost, with the player pulling out from the property market for that term. The
choice for no selection creates a sound option, in the years following the financial crisis, as players
may choose to abstain and retain the gains from previous years.
To encourage more play, fun, and interaction, and ultimately to seek to enhance the players’
communication skills, the game was intentionally designed to encouraged discussion and team
play. The instructions for Playing Property address the interactions through noting, work as a team,
chat and discuss but make your own decision [3]. In supporting the instructions, the facilitator
would suggest that the players talk, share information from their own experiences, and even
collaborate or collude. On the other hand, the instructions would extend further with the facilitator
reminding the players that only one person could win and, as such, they may wish to bluff or
pretend to make a choice opposed to their true selection. The audience response system and the
response cards made it possible to deceive others as the selection results were grouped and
individual scores were displayed at selected intervals only, not at each year [3]. Further, the
individual player was not easily identifiable as the hidden code on the back of the response card
was displayed instead of the player’s name.
Following the introduction, Playing Property players are presented with the first of ten slides,
each representing an annual period. In accordance with the market derived baseline [3], Playing
Property commences in the game year 2001 and ends in 2013. The market selection slides share a
generic format, as illustrated in Figure 1. To the left of the screen, the players could see the results
from the previous year, providing them with rapid feedback on their investment choices. On the
right-hand side of the screen, the selected media article provides a basis for facilitated discussion as
the players make their selection. After the set time of 60 to 100 seconds the ‘voting’ is closed and
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the grouped preferences displayed. As illustrated in the bottom right corner, the most popular
selection chosen by the cohort at the time was homes, followed by offices and shops, with no one
committing to sheds.

Figure 1. Playing Property game selection slide [3].
Towards the end of the game, interim scores for the top participants are presented for
reference. Shortly after the presentation of interim scores, players are given the opportunity to
wager, or bet, a proportion of their accumulated points on the results of the final year. In practice,
the approach is like leveraging, through using another’s funds to increase return, and risk, or even
gambling.
After the game, final scores are shared and awards, in the form of a chocolate bar for the top
three point scorers, given. As the game completes, the baseline information forming the method for
allocating the points is shared and two further questions are presented. The questions were framed
in a short and direct manner in an aim to avoid excessive surveying. The questions were phrased:
1. Did you enjoy playing Playing Property?
2. Did you learn more about property through playing Playing Property?
For each question, the participants could choose one of four responses, being:
1. Yes, strongly agree
2. Yes, agree
3. No, disagree
4. No, strongly disagree

The survey tool was designed with simplicity and efficiency at the core. The responses were
sufficient to gauge a perception of learning but the survey was not designed to quantify learning or
measure the satisfaction of learning outcomes. A student’s perception of learning may be an
indicator of learning and may even coincide with the achievement of learning outcomes [2-3]. That
said, there are exceptions and in evaluating the effectiveness of a serious games suite Boyd
uncovered instances where students observed no learning gains through gameplay but later
demonstrated how the game contributed to prescribed learning outcomes. Through analyzing
reflective journals, he found “…a conflict between the game player’s reflections where judgement
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was made that the game did not contribute to learning, while the reflection itself demonstrated a
development of knowledge or skills” [3], p. 212).
By incorporating reflective evaluation techniques and more detailed pre-and post-test surveys
a deeper understanding of what is learned through gameplay may be uncovered. However, the
structure of the workshops for this research provided little scope for further questioning. The
students were subject to survey fatigue as they were required to answer a series of questions
regarding each of the attended workshops and complete an overall experience questionnaire.

Participants
Across the three years there were 341 participants in the Playing Property workshops. The
participants comprised junior high school students, of 13 to 15 years old, with a teacher and/or
observer occasionally joining in.
The workshops were conducted in an equivalent manner with a common baseline. The later
2015 and 2016 versions comprised some minor amendments and the game was shortened,
commencing in game year 2004.
The proportion of participants making a property asset selection varied from question-toquestion with the greatest participation, 93 percent, in game year 2003. Presumably the global
financial crisis encouraged a conservative investment approach with one in five (23%) abstaining
in game year 2008.

4. Findings
The evaluation discusses trends in audience response decisions along with brief survey
responses from 14 workshops, conducted over three years. The IBM system, SPSS Statistics 22,
has been utilized with a primary focus on the relationships between selected categorical or scale
variables. The audience responses contribute to a running score or categorical points total. The
final score and respective placing against fellow games has been used as a measure of
achievement.
With respect to points, the students’ performance broadly followed the markets. In the earlier
part of the games the markets performed well with most asset classes reflecting gains. The students
struggled in the game years 2010 to 2012, as the markets became more volatile. They lost points
through investing in shops and offices in 2010, and then in 2011 total returns from homes and
sheds declined.
When asked ‘what % of your points would you like to wager, or bet, on the last question’,
around one half (161) of the participants (341) chose to go “all in” with the remaining responses
generally evenly spread between nil, 25 percent, 50 percent and 75 percent. The “all in” approach
was fortuitous for all except those who choose sheds (industrial properties) in game year 2013.
To investigate the accrued points further exploratory data analysis has been undertaken to
investigate the scale data distributions. The results of the base qualitative analyses are presented in
Table 1.

Table 1. Point score frequencies
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Accrued points
N
Mean
Std. Error of Mean
Median
Mode
Std. Deviation
Variance
Skewness
Std. Error of Skewness
Kurtosis
Std. Error of Kurtosis
Range
Minimum
Maximum

Interim score
341
5.35777
.149358
5.00000
6.000
2.758064
7.607
.080
.132
-.449
.263
13.000
-1.000
12.000

Final score
341
8.85044
.297583
9.00000
11.000
5.495218
30.197
.300
.132
-.342
.263
26.000
-1.000
25.000

The introduction of the bet, or wager, had an impact on the score distributions. The interim
scores reflect a more normal distribution with a lower standard deviation, variation and skewness.
After the wager, the distribution had a longer right tail with some students using leveraging to
maximize their final score.
After the game responses were sought to questions regarding enjoyment and learning. The
questions were framed in a short and direct manner and sought feedback on the game and
specifically ask the responder to rate their level of enjoyment and perception of whether they feel
they have learned more about property.
The response rate was relatively high with three out of four students prepared to register
whether they enjoyed the experience (262, or 77 percent) and if they felt that they learned more
about property through play (269, or 79 percent). Of the responses the clear majority, 89 percent,
agreed that they enjoyed the experience and 82 percent considered that they learned more about
property through playing Playing Property. There was a notable higher proportion of participants
who ‘strongly’ agreed that they enjoyed the experience, as opposed to ‘strongly’ agreeing that they
learned about property.
As shown in the crosstabulation, Table 2, there appears to be a strong relationship between a
student enjoying the game and perceiving that the learned more about property. Notably 64
respondents strongly agreed that they enjoyed playing and felt that they had learned more about
property. The Pearson Chi-Square Independence supports this assertion with an association
between enjoyment and perception of learned observed, with an Asymptotic Significance (2-sided)
of p = 0.000. The results of the independence analysis are presented in Table 3.

Table 2. Audience response crosstabulation
Did you enjoy playing ...

No, Strongly
disagree
Did you learn
more about
property ...

No, Disagree
Yes, Agree
Yes, Strongly
agree

Total

Count

No, Strongly
disagree
10

%

40.0%

5

6

Yes, Strongly
agree
4

20.0%

24.0%

16.0%

No, Disagree

Yes, Agree

Total

100.0%

25

Count

0

1

13

5

19

%

0.0%

5.3%

68.4%

26.3%

100.0%

Count

5

2

58

40

105
100.0%

%

4.8%

1.9%

55.2%

38.1%

Count

6

0

19

64

89

%

6.7%

0.0%

21.3%

71.9%

100.0%

Count

21

8

96

113

238

%

8.8%

3.4%

40.3%

47.5%

100.0%

Table 3. Chi-Square Tests
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Asymptotic Significance
Value

df

(2-sided)
Pearson Chi-Square
95.316a
9
.000
Likelihood Ratio
78.010
9
.000
Linear-by-Linear Association
42.601
1
.000
N of Valid Cases
238
a. 6 cells (37.5%) have expected count less than 5. The minimum expected count is .64.

According to the heat map chart, Figure 2, there appears to be a relationship between
achievement and perception of enjoyment and perception learning. The greater final score,
represented in the darker shade of red, appears to coincide with the stronger perception of enjoying
the game.

.
Figure 2. Heat map chart
To investigate the association between achievement and perception of enjoyment and learning
further classical correlations have been analysed. The SPSS Statistics 22 has been utilized with a
primary focus on the linear relationship represented in Pearson product-moment correlation
coefficient. When investigating two ordinal data the Spearman rank-order correlation coefficient,
or Spearman's rho, has been computed. The results of the correlation coefficient analyses are
presented in Table 4.
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Table 4. Correlation coefficients
Interim score

Bet

Final score

Did you enjoy
playing ...
Did you learn more
about property ...

Did you enjoy
Interim score Bet Final score
playing ...
Correlation
1
-.102
.786**
.107
Sig. (2-tailed)
.060
.000
.085
N
341
341
341
262
Correlation
-.102
1
.191**
.025
Sig. (2-tailed)
.060
.000
.688
N
341
341
341
262
Correlation
.786**
.191**
1
.250**
Sig. (2-tailed)
.000
.000
.000
N
341
341
341
262
Correlation
.107
.025
.250**
1
Sig. (2-tailed)
.085
.688
.000
N
262
262
262
262
Correlation
.042
-.040
.114
.424**
Sig. (2-tailed)
.489
.512
.062
.000
N
269
269
269
238
**. Correlation is significant at the 0.01 level (2-tailed).

Did you learn more
about property ...
.042
.489
269
-.040
.512
269
.114
.062
269
.424**
.000
238
1
269

The analysis presents four associations that are statistically significant at the 0.01 level (2tailed). As potentially expected, the scores interim and final present a strong linear relationship.
Similarly there is a correlation between the bet, or wager of tallied points, and final score. The
ordinal variable relating to ‘Did you learn and did you enjoy playing …’ and final score are
positively correlated (0.250), and the correlation is significant at the 0.01 level.
Analysing the responses from the questions yields that Pearson’s correlation coefficient
(0.424) is significant at the 0.01 level. The Spearman rank-order correlation coefficient presents a
similar relationship (0.421) at the 0.01 level. As such, there is a significant, albeit modest
association between the student’s enjoyment and their perception of learning in playing the game,
Playing Property.
The findings present a weak linear relationship between the scores achieved in gameplay and
the responders’ perception of enjoyment. The analysis presents a modest association between
enjoyment and perception of learning. On the other hand, there is no statistically significant
relationship reflected in the final point score and perception of learning more about property.

5. Conclusions
A serious game was incorporated into a university workshop as the activity to engage with the
junior high students and enhance their knowledge of property investment.
The findings of the audience responses, appear to support the notion that playing the game was
fun and provided an opportunity to learn more about property. There is a significant association
between enjoyment and perception of learning. The relationship between achievement, measured
in accumulated game score, and the responders’ perception of enjoyment is present but less
significant. The analysis presents a modest association between enjoyment and perception of
learning. On the other hand, there is no statistically meaningful relationship reflected in the final
point score and perception of learning more about property.
Further analysis supports a deeper relationship between play and learning, one where
competition and other game play attributes are more effective in engagement than point scoring or
rewarding. As a further consideration, the achievement orientation in Playing Property has been
directed toward performance in gameplay rather than learning. It would be worthwhile
investigating learning oriented achievement to see if there is a stronger relationship with the
perception of learning.
While the research presents significant relationships in game-enhanced learning, there remain
numerous opportunities for future research to empirically confirm, or refute, the claim. This may
be achieved through the analysis of a diverse range of serious games. Playing Property, was
designed as a game aligned to learning property management. It followed a rigid and repetitive
structure. By providing an abundance of structure, or scaffolding, the activity is at risk of becoming
formatively instructional, being more objective and less conducive to knowledge construction [23]. In addition to evaluating more games, assessment items such as reflective journals may provide
a greater wealth of information to form a more accurate measure of what the student has learned.
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A more detailed evaluation may include staged testing of what may be learned and how well
that learning endures, in comparison with other forms of teaching. Similarly, there are established
measures such as self-efficacy (VGSES), engagement (GEQ), and intrinsic motivation (IMI) that
are practiced in serious games research that may assist with gaining a greater understanding of the
relationships.
This paper extends the body of research investigating the relationship between extrinsic and
intrinsic motivators and the perception of learning [11]. That said, the most novel and relevant
extension of the research will consider how the serious game play encourages learning.
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