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Abstract: To improve the design of game-based learning syst®r elementary school
students in the subject domain of financial manag@mthis study investigates how
students use concepts and strategy in a game-lsésekl investment environment. An
interview approach was conducted on 23 fifth-graldenentary school students who used
the system to collect their opinions on stock itesit functions. The results showed that
(1) students were easy to unilaterally interpret $kock descriptions and misunderstand
some key investment vocabularies; (2) studentsetstdnding were majorly influenced by
significant others and media reports so that tkejrconcepts were shaped. Based on these
results, several suggestions for future developrogfinancial management systems were
also discussed.
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1. Introduction

Recently, financial education has attracted inéngagesearch attention because it closely
links to our current society of knowledge economy2ilth century. Although financial
knowledge is significant and has close relationshih students’ daily lives, it does not
always have positive impacts on students’ attitai@ behaviors [6]. This may due to two
reasons. The first one is related with the compjexd thecontent knowledggself, which
might make students spend much time and effornaretstanding the concept knowledge.
The second one may be the complexityknbwledge transferStudents can learn key
concepts about financial management, but lack expegs of applying what they have
learned to real situations.

To overcome the two complexities, some approaaleproposed to support financial
education through information technologies [7],exsglly digital game technology. One
example is the use of simulation games to faddisatidents’ financial literacy and skills [5].
Digital games not only can integrate informatiopresentation tools, but also enhance
students' learning motivation [4]. When studenésveitling to invest their time and effort to
learn, the complexity afontent knowledgeould be overcome, and students can gain better
learning achievement. It should be noted that #aening achievement of students who
learn with digital games are better than that ofiehts who do without digital games [2].
Because digital games offer opportunities for stisiéo learn, think, and make decision,
which further enhance student learning [8]. Furtieme, digital games can immerse
students in a learning context similar with theailyl lives so that students’ knowledge
gained from the learning context can be transfeegesier to practical settings. Thus, digital
games could reduce the complexitykabwledge transfer
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Although digital games have great potential irdetus’ financial learning, few studies
emphasize on the investigation of how digital gam#isence students’ learning process. In
other words, most of previous studies emphasizd®outcome or learning achievements,
rather than their learning process. Thus, therenged to investigate how students learn
during a game-based environment. To this end,stlidy investigates how students learn
and practice what they have learned in a game-bas@donment. More specifically, the
research question of this study ldw do students learn and practice financial knalge
in a game-based learning environméntBy doing so, we can obtain a deeper
understanding about students’ concepts and stestegiring learning process, which could
contribute to the development of game-based legrfon a number of specific subject
domains.

2. Method

To address this research question, this study @isidu case study so that participants’
usages and feedback can be collected and analyzksdail.

2.1 Instrument system

An instrument system is “My-Investment” system jhose purpose is to help elementary
students learn financial literacy in a game-basettenment (see Fig 1). More specifically,
in My-Investment system, students’ goal is to emney for taking good care of their
doggy, My-Pet. To this end, students can learn tomanage their money from a set of
digital materials, and then invest their money tock market. In particular, students’
learning and practice in the stock investment iplegsized. Those functions include: basic
financial knowledge, stock news board, and thectabktock prices (see Fig 2).
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Figure 1. My-Investment system Figure 2. Subsysiéstock investment

2.2 Participants

Participants were 23 fifth-grade primary studensithree classes in north Taiwan. Every
student used the system for forty minutes everykveeel lasted for eight weeks in school.
In addition, students could also use this systeer athool if they were willing to.

2.3 Data collection

Harter and Harter [2] used multiple-choice to irtigete whether students improved

learning in a stock game. However, the format oltiple-choice might be limited in some
aspects. For example, it was hard to find out whadents have learned and the difficulties
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they encountered during learning process. Thus,stidy uses aimterview approacho
collect students’ data. Two trained researcheesvidgwed students one by one. The major
guestion was to investigate what students’ concepte and what strategies they used in
this stock game. To help students offer more detaihformation about their learning
process in the system, they were told to logirsgrstem to explain how they play and their
reasons in this stock investment game during ttesview session.

3. Result
3.1 Students’ interpretation of stock information

Stock information was news that students can olitam My-Investment. Thus, examining
students’ interpretation of stock information caramine what they have learned through
explaining about the concepts of stock investméat eeading the stock news board. There
were three examples.

Example #1: Hard to understand the business terms.
R: How do you judge the auto stock may help youanakney?
S2: Because its evaluation is good.
R: You feel that “sales will reach the break-evemp is good?
S2: It seems not the case.

S2 could not understand the business terms. WhesaWwethe term “break-even
point”, he was likely to treat the auto stock gsoaitive description and worth be bought.
Through the interviewer’'s questioning, the studstarted to doubt his judgment and
responded the uncertain answer “It seems not the c@/ithout the rhetorical questioning
process, the auto stock would be treated as a gfjoold and be the investing choice of S2.

Example #2: Positive phrases plus reverse narrateugsed students’ misunderstanding.

R: Why do you buy the financial stock?

S14: Because the information says that the findoimpany earned ten billion dollars
last season which was lower than expectation. Botlzer stocks refer to decline, which is
not good.

R: Do you know the meaning “It earned money whiaswwer than expectation”?

S14: It means exceeding...exceeding...

R: Is the original expectation higher than tenidwillor lower?

S14: Lower. Is it lower than the expectation? (Murjrit seems that...

R: So is the original expectation higher or lower?

S14: The original expectation should be higher.

R: So is this stock good or not?

S14: Not good at all.

Some specific terms with positive meaning in theesece were easier treated as good
situation by students and misleading them. Thenfired stock was thought as a deserved
investment because the term “earnings” and thesphod “performance is lower than
expectation” show in the same sentence. Besidettier three stocks are all referred to
the key word “decline”, which was not suitable Burying. In contract, the financial stock
had no negative adjective apparently, but refeteedhe term “earned”, which easier
connected to a great situation. However, when mtwoed with the phrase “lower than
expectation”, it might be different, particularlynen the interpreter misunderstood the
actual meaning of the sentence. It seemed thatl®lght “lower than expectation” was a
good description for the financial stock, so hgpoggled “exceeding”, which meant that the
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company earned money exceeding ten billion and thaserved to buy. Not until the
researcher asked him the meaning through everalsigord or phrase, he was hard to
discover his misunderstanding.

Example #3: Interpretation from the consumer positi

R: “The auto stock published new products, andsate performed well”, “the
technology of electric stock industry had not upgd thus their future did not have
prospect”, “3C stock company involved in an Embegent Case, so that the investors’
confidence had adversely affected.”, “the transg@h cost magnitude of financial stock
increased, and the profit performance would beaedt Above four stocks, which one will
you buy? How do you decide?

S4: | may buy the financial stock or the auto-stoskhough their turnovers are not
higher than the others, but their sale performaau cost extent are good, so | won’t
consider the other two stocks.

R: What does good information mean?

S4: Their cost rose, so the price becomes lower.

S4 interpreted “the transport cost of financialcktincreased” as cost-raising and
price-reducing. In fact, as the cost increased ptiee could only raise. The student was
likely to misunderstand that the decreasing of camypprofitability was price down, and
price down was a good thing. However, both costeasing and price down are
disadvantage for a company.

3.2 Major strategies within stock exchange

When the stock nature and operating mechanism marelear, students were easy to use
intuition to do stocks transaction. Their investingnessed to reduce risk and make money,
so the timing of intuitively transaction for studemas "buy the stock when it rises, and sell
it when it drops". The method of selecting stocls\alike to buy things: “stock price is the
priority indicators of purchase”. This might be hase the growth of environmental
constraints, and stock selection was “accordirgigoificant others ' preferences and media
reports.” We could clearly understand the intuitiénking from the following three
examples.

Example #1: Buying stock when the price rose atithget as the price fall

S14: When the stock price decline, | sell it beeaudon’t want to lose money. The
stock price may continue downward.

R: But the price may go up quite substantiallyontcast?

S14: | can buy it when the time comes.

Comparing with earning from the stock, most stusl@atred about the deficit more.
Students tended to exchange stock according foribe Price was thought to be the crucial
point in exchange stocks. The opportune momentuofhasing stock was price-rising, but
otherwise it must be sold. Although stock priceenfthanges (the price goes down this time,
and may go up next time or next day), studentsxdidvant to take the risk of holding the
stock. Worrying about the damage of the stock psicald influence students’ behaviors of
stock exchanging.

Besides, it seemed that some students consideeedttick ups and downs had
domino effect. It meant that as stock price wentrlat was down all the way. So the stock
must sell it as soon as possible; if not, lossdemite. Similarly, as the stock price went up,
it must continue boosting. In other words, the stpdce was predictable. Thus, students
would wait for the boost time to prevent disadvgetaS2 had the same idea. She referred
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that “I always make money, because | would diretlirg) it when losing”. S13 had another
opinion with stock price and exchanges. He evatu#ite stock price from its ups and
downs, because “If stock goes up, it is very expensdut if it goes down, the selling price
should be cheaper.” A cheap stock would goes dawa,| can’t afford the expensive one.
Not buying any stock maybe the best choice”. Hefarestudents, not buying the stock as it
goes down and only buying when it goes up.

Example #2: Stock price was the prior purchaseaattir

Some students treated stock as general merchaanttisesed cheap price as the first
consideration intuitively. There were three investintypes which bought the low price
stock for different reasons. Firstheap priority and saving firstype of students regarded
the stock as general merchandise, so they condidbee lower price was better. For
example, S1 claimed that “cheapest stock risesralas money easily”. In short, this type
of students equated low price with saving and nkinoney.

The second type wagHeap priority and quantity win This type of students loved
cheap stock which was the same with the first tgpestudents. However, students of
“saving first” type emphasized on saving money, butdents of “quantity win” type
already had the notion of buying low price andisglhigh. The main goal of them was to
buy many stocks and take advantage of rising pticesake profits. Limited to the amount
of money, students only bought low price stockerisure buying enough, as S8 said “I
would buy stocks according to the money | haveuyl bheaper stocks more, and earn the
spread between selling and buying prices. If | tddrdve much money and buy the
expensive one, | can merely earn one thousand Wieenext day the share price rises a
little.” The notions of two different students aleowere similar to small profits and quick
turnover in business. In other words, buying moheap stocks earned fewer price
differences, but large amount would balance theffitsent margin of profit and obtain the
maximum profit overall.

Final one was lbw price priority, but information determihdype. This type of
students also bought stock according to the pbicethey tended to evaluate stock situation
first. For instant, S4 determined stock by “finditige cheapest one, then read the
information. If its information is not good, | ma&hange the better one; if the better one is
expensive, | may earn more money from other platlesn | come back to buy the stock
later”. Although these students also considereddiver price first, they wouldn't insist.
They will also concern other aspects based onakgiype information at the same time. So
they were the investors who more wise and congidei@e aspects.

Example #3: Investment depending on the importarggm and media report

The stock students decided what to buy were eafctafl by surrounding social
environment, especial the people they contactetaily life. The factors which influenced
the stock price were various. However, studentslégdnto trust the persons who had
credibility, such as TV media, parents and teach¥hen students lacked of related
background, the preferences and experience of itmgiortant person were their priority
even the only target. For example, when reseaadierd S17 about why stock could make
money but most people didn’'t buy stock. He respdnaenediately that “they surely watch
TV”. It was clear that he considered TV as the intgat channel to spread the information
about stock deserved to buy or not, and the meslimlly reported stock investment
defeated at the time. So he misunderstood thati@pdéaa common behaviors were due to
receiving the same information.
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Some students used the news report in realityalfthe base in their stock investment
game. S10 thought the financial stock wasn’t gomlile the 3C stock deserved to be
purchased. Because “the financial stock is disategnfor Taiwan, since it’ is not allowed
by the government. In contrast, the 3C stock isdgbecause Taiwan sells 3C and is a 3C
big country. So the 3C company makes money vernp’'sd&tudent was very sure to get
enough information from the reality, in spite oktlgame had its’ own random stock
information as the investment indicator and notegpond to the reality.

Personal experience and people’s preference arstwunts would also influence
their predilection and misjudged. S1 referred theifather bought the 3C stock. He thought
his father would not buy a money-losing stock, sgitag 3C stock should be more likely to
make money. Thus, he applied this criterion tofitm@ncial investment game. On the other
hand, for students, in addition to credible paret@acher was the most influential person.
S14 said that “I usually buy financial stock but nthers; because my teacher ever showed
us the financial stock was a better choice”. Tloelsivhich teacher recommend may only
applicable to certain situation at that time. Hoemvstudents never considered other
options and merely chose financial stock teacheymenend as the only one choice when
he wanted to buy stock.

4. Discussion and suggestion
4.1 Scaffolding of multiple representations and edualing financial knowledge

Students were less exposure to the stocks inifeal hey were not sensitive to the business
terms of the stock information in this game. Besjdhey might have different text
comprehensive abilities. Thus, the system was sacg$o help students learn the stock and
financial background knowledge, and foster theinsgesity of complex narrative.
Following were three recommendations.

(1) Providing explanations or examples to helgletus understand the professional
background and financial terms. In the presentysttite students tended to decide what
stocks to buy from one-sided message. But studenght not interpret the message
correctly. For example, students interpreted "#gdessof auto stocks will reach break-even
point”, “the financial stock earned ten billion Gk last season which is lower than
expectation”, “the transportation costs magnitafilBnancial stock increase and the profit
will be reduced,” as the positive descriptions daderved to buy. Students were unable to
find out the keywords from the textual for the alemarket assessment, and were not
familiar with the business language. It might doéheir language comprehension abilities.
If the description of stock situation can providsnaall dictionary for students to click and
look up business terms, they might improve thetsiger of situation understanding.

(2) Constructing students’ correct investment et through the complementary
cooperating between abstract concepts and the etengperation. In this study, students
who lacked of knowledge of stock market analysid ariormation might be difficult to
assess the pros and cons, so they used the stotk#tigl and available information to
determine trading. Thus they had herd behavioringugtock as the price went up, and
selling it as price went down. Although studentsf@rred not to buy stocks by fear of losing
money, stop-loss immediately, or not to take risgamble the next comeback for avoiding
some huge financial loss, the learning system énfiteancial management game should
offer proper investment content and appropriatarfaial instruction.

(3) Using multiple representations to represeet ¢cbmplex narrative context, and
prevent framing effects. Students are easy to mespret different explanations. For
example: “this company estimated turnover incre&dédast season in original, and they
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earned 10 billion finally which increased five ol than before” and “this company earned
10 billion which lower than expected” have the sameaning, but the former one makes
people mistakenly believe as the blue chip stodkieathe latter one is a money-losing
stock. This is a framing effect. That is, usingfetiént manners of representation for the
same problem, so that people have different deeisiaking results [3].

Except for the financial stocks game, there araynrthings that influence people's
judgments and decision through framing effect, sasimews reports. Banks encourage
investment by using high remuneration advertiseraedtinsurance provides preferential
protection. Financial game design not only providesdren opportunities to experience
what their age can’'t encounter and learn finankmnawledge, but also needs to consider
how to support transfer from financial managemerthe decision-making from different
angles. By doing so, as children face various evand information processing in their life,
they could foster their multi-thinking habits an@ke the right decisions and behaviors.

4.2 Using situational anchor to connect the leaghaontent and game environment

The lacking of information would seriously affebetjudgment of students’ stock selection.
From the third examples, the results show thatesttgd life experiences influence their

financial behavior. Real-life stock market, theaeenendation of the TV media, teachers’
experiences and preference are all the informatomces in this game. But even in reality,
those information sources still can’t apply to érént situations and timing. Hence, it's
crucial to provide sufficient knowledge for studend learn and practice in the game.
Beside, how to design particular stock investmanaricial instruction and scaffolding in a

game based learning environment for developingestisd awareness, and helping them
understand the situation and meaning of variouskstar financial investment within and

outside the website. In addition, it is also impattto learn how to overall analyze the
stocks, and when to buy and sell stocks, and hoprdwent from following the ideas of

significant others to make wrong decisions.

Good connection with learning content and gameirenmment depends on the
appropriate context anchor. Knowledge created bgestts from the digital content in the
game, where decision are often combined with therpnetation of students’ life
experiences, and thus turned into resistance oepmwtheir financial management practice.
Game environment is good at producing context, evthie situation is easy to anchor the
problems and create further learning opportunifiémis, the environment should promote
students’ in-depth study and reflection, includingether it is a positive guidance that
approaches life situations or whether the investnimmdscape matches the information
with their real life, and deliberately produces eibige conflict.

Students would bring some kinds of pre-existingwg and knowledge to the game
situations. Without taking the advantage of stusleninderstanding and available
information in reality, we cannot control the newoncepts and information and
subsequently blending with the views of the outsideld. Games can provide students
with appropriate life context, like a vessel an¢chtr connect with learning content
seamlessly for a specific topic. Embedded referamfoemation in stock trading page, such
as the movie or animation included in the investnmeamsultant's recommendations and
their prediction of stock ups and downs in daifg like news broadcast. We may lead the
students to engage in the financial game and hettertstocks understanding. Based on the
foundation, students often exposed to provide nmorestment knowledge and skills as a
stock investment presented manner so that the tppies for students to internalize
knowledge can be increased.
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5. Conclusion

This study provided students’ operating behavidrdhe stock concepts and practice
strategies in the financial game through a coraeatysis of interviewed with elementary
students. Students interpreted the descriptivenmdtion of stock market might occur some
problems, especially one-sided interpretation csjudige the meaning of certain words.
This study also further explored the imaginatiorfio&ncial concepts and stock trading
operation, and how those operating concepts infle@ntheir investing practice. For
example, in order to reduce risk, they followedentheople to purchase the rising stock and
sell the falling one, or preferred low price stotkgrevent large losses of stock decline, and
treat the stock price as the prior purchase indisain addition, students were influenced
by the significant others in their daily life, suabk purchase experience and preference of a
particular stock of parents, teachers, and telewisiedia, and select stocks based on these
experience in the financial game, resulting in igmyp the game setting on the stock and is
inconsistent with the reality and thus sufferecéss

Based on these results, this study provided fugbhggestions for improvement of the
future development of financial management in gao@ent and systems, including the
framing effect of the learning content, scaffoldingf multiple representations,
complementing abstract concepts with concrete ¢ipasa and using situational anchor to
connect the learning content and game environrmémg.study is expected to have real help
for the future development of digital investmenings.
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