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THE USE OF NARRATIVE: GENDER D IFFERENCES AND IMPLICATIONS FOR
MOTIVA TION AND LEARNING IN A MATH GAME

Sarah Joy Bittick and Gregory K. K. Chung
CRESSTWniversity d California, Los Angeles

Abstract

The use of a narrative in educational contexts has been found to encrebse ar ner s 0
experience of flowor absorption in aask. This increased experience of flow can in turn
result in increased retention and learning outcomes. However, narrative can also be
polaizing particularly in the maldominated realm ofideo gameplay due to gender
stereotyping or underrepresentatiafi females in games. Considering studies on
narrative, flow, and gender differencesvideo games, it is expected that masculine and
feminine narratives used in an educational game would result in differences in learning
for the two genders. This study lemented two narratives into a rational numbers math
video gameto compare engagement and learning outcobet®/eengendes and in
comparison to a nenarrative version of the gam@ne hundred sevengeven students
enrolled ina remedialmath course, pe-algebra, or Algebra 1 participated in the main
study; this included 85 males, 80 females, and 12 studemisdid not report their
gender.Results indicate that narrative did increase student experience of flow and
positive perceptions of the game, esplg when males were matched with the
masculine version of the game. Increased learning outcomes took place only when
students were placed in the masculine narrative and when males were natthed
masculine narrative.

Introduction
Background

Narrativecan be a potent instructional strategy to facilitate how students encode, recall,
and transfer learned material. Many gaming environments use narrative to communicate to
the player the context of the game situation. For example, narrative is often ysedide
the player with a sense of who their character is, where they are situated, what challenges
await them and why, and whegsourceghuman or otherwise) are available to overcome
those challenges. From an entertainment perspective, the use dfveacen serve to
enhance player motivation, increase player engagement, and affect how a player values
completing variousasks or missions within a game.

Studies involving narrative demonstrate the overwhelming impact the presence of a
narrative can haventheengagement a person experiences while participating in the activity.
Experience of flow, transportation, presence absorption are terms usey fesearcherto



describe t he experience BRus$selleb& Bilagzic,i20@8s t 0 [
Csikszentmihalyi, 188; Green, Brock, & Kaufman, 2004; Park, Lee, BnKang, 2010).

These experiences are measured with a variety of affective responses or outtmmes.
example, in a study of a computeaised business cours#0% of learnersreported the
integrated details about the story and course content when\abkédvas most interesting

about the courséBielenberg & Carpente®mith, 1997) Some studies have specifically
considered the role of narrative wideo gams , of ten using surgpafesenc
student engagemerRark and his colleagues found that students given-ggmestory in

the form of a videageported increased positive views of thdeo gameand higher feelings

of presence while playing (Pagt al, 2010).In a study comparmp storybased and nen
story-basedversions of dirst person shooter gameesults indicated that students receiving

the narrative versions reported higher identification with the character, feelings of presence,
and more positive emotional responses t® game(Schneider, Lang, Shin& Bradley,

2004).

It is necessary to combine educational theory and game design so that learning games
will be both effective and engaging (Kiili, 2005). Tgght be achieved through these of
narrativein educational gamg asnarrativehas been shown in the studies mentioned above
to increase engagement. There seems to be some inconsistency in the literature as to whether
engagement will, in fact, increase student learning. One study of a hypermedia learning
environment @l not observe increased learning when students expediéigieer levels of
flow (Konradt & Sulz, 2001)However, other studies including one involving gabased
learning found that learningas positively impacted by increased flow experience (Skadberg
& Kimmel, 2004; Webster, Trevino, & Ryan, 1993Additionally, there is evidence
suggesting thathe use of narrative in educational garmsasimprove student performance
on a posttest for example, and increase theirpsztfeived understanding of thenga
(Koenig, 2008)A goal of this studys to assess the learning differences that may arise when
students are given a narrative in a matleo game

Unfortunately, not just any story can be inserted into a learning game; its themes and
representations atharacters must be taken into consideratinfusing an explicit narrative
into an educational game does not guarantee engagement or value on the part of the player
an «plicit narrative can be polarizing to some play@€oenig, 2007). This may be pally
due to stereotyping within a narrative that may be unattractive to certain groups of students.
This seems to be especially true with regard to gender and ethdoibpé€r, Hall, & Huff,
1990 Moreno & Flowerday, 2006 Certain themes in video gasjesuch as competition and
aggression, can lead to decreased interest and increased stress for, fespaleslly in



public situations(Cooper et a). 1990; Funk & Buchnm 1996b). Additionally, gender
stereotyping anthe lackof female repres#ation invideo games may bgreatcontributing
factors to the lower frequency of gameplay by females (Dietz, 1998)dent learning
outcome<ould be adversely affectasthce interest and anxiety have been found to be related
to student domain knowledge and penience (Pekrun, 1992Tobias, 1994 These prior
studies on gender amileo game suggest its likely that males and females will experience
flow differeny for video game with differing narrative themesand thereforehave
inconsistent learning gaires well.

This study considers the motivational benefits of the presence of a narrative in a math
game and its relationship gender and learning outcomes. In particular,ithpact of the
presenceor absence of narrativeavas compared orstudent motivationand learning.
Masculine and feminine narratives wedleveloped to targeany differences by student
gender that may occur when they are given a narrative that is matched or mismatched to the
st ude nt.@reviogsstndike aonsidered narrative, motwvatand gender differences in
commercial games, but the current study applied these concepts in a mathematics video
game. V& hypothesize that the presence of a narratweuld yield increased learning and
motivation and that thereould also be gender feficts based on the type pérrative the
student receivedYpecifically we hypothesized

e Hypothesis 1aThe presence dd narrative will increass t u d mativasod and
game engagement;

e Hypothesis 1bThe presence @ narrative will increasstudent mdt learning;

e Hypothesis 2aStudentswho are matched with the gender of th@meavatar will
have higher motivatioandengagement compared studentsvho are mismatcha
with the gender of the avatar; and

¢ Hypothesis 2bStudentsvho are matched with the gder of the game avatar will
have greatemath learningcompared to studentsho are mismatched with the
gender of the avatar.

Game

In collaboration with CRESST, USE Game Innovation Lab designed and developed a
prototype game that was used as a resetstibbed(see Figure 1). The game requires
students to apply concepts underlynagional number addition. t8dents are presented with
the challenge ohelping the game charact®atchjump overhazards to safelyeach a
degination To do so, students place trampolines at various locations along arome-
dimensional grid. Each trampolinernsade bouncyy the studentraggingone or morecoils
onto the trampolineA coil has a value that represents a whole aniractions thereofThe



distancePatchwill bounce isthe sum of all cod (values) added to the trampolinor
example, if the student drags a coil of 1 unit onto a trampoline, that trampolineausk:
Patchto bounce exabt one unit.

Score: 26400 Stage 3 Level 36

Figure 1. Screen shot oddave Patch

In Save Patchgne whole unit is always the distance between two liRggifel). This
unit becomes the referent for coils of fractional bounce later on. Coilbeaadded to a
trampoline to increase the distance Patch will bounce; however, only coils of the same
fractional size can be added together. While any size coil can be placed on the trampoline
initially, subsequent coils can only be added to the tramgdiiithey are the same size (i.e.,
havethe same denominator).

The game exploits an important property of real nunébexsmbers can be broken into
smaller, identical parts to facilitaiddition, aprocessthat is similar in both integer and
fractional addion. An important gamelesign goal was to makbée connections between
integer addition and fractional additioexplicit. Moreover, the gameplay requires that
players focus on the size of a unit when they are adding coils to a trampoline.



As gameplay prageds trampolines must be placed at distances along the grid that are
fractional parts of the whole unit. In early game leysfsdents are given the fractional unit
coils. In later levels, students are shown how to break coils into fractional unitsisBexdy
coils that have identical units can be added together, students must be attentive to what the
rational number means, to what units are being added, to what units are already on the
trampoline, and to how they will break coils into different sizec@s. So while students
could add a colil that is 1/2 a unit to another colil that is 1/2 a unit, they are not allowed to add
a coil that is 1/2 a unit to a colil that is a whole unit until the whole unit is broken into two
1/2-unit coils (i.e., 2/2). At théime all three of these coils are added to the trampoline, the
trampoline would show that it had 3/2 (rather than 1 1/2) units of bounce. This notation is
intended to reinforce both t he meani ng of
understanding of thmeaning of rational numbers.

In Save Patchthe procedure for converting fractions of different sizes (i.e., fractions
with different denominators) is not accomplished through multiplication. Rather, students are
shown how they could break the coil intwre pieces (each smaller in size) or fewer pieces
(each larger in size), respectively. For example, a coil that was one whole unit could be
broken into two halves, three thirds, and so forth. If the student used the same procedure with
a 1/2 coil, then té coil broke into two fourths, three sixths, and so on.



PILOT STUDY

Two narratives were tested in the pilot study with the main purpose of gathering
information on how male and female students respond to and engage in games with different
narrative themeand any impact this may have on learning outcomes.

Method

A pilot study was conducted to test measures and student respmasearrative in the
game.This study took place at high schooin Tulare, California.

Participants

Fifteen studentenrolledin an Algebra Irepeaterclass(taking Algebra 1 forat least
thesecondime) participated in the pilot studiine participants were ma(éour 1ah grade,
five 11th grade) andsix were femalgall 10th grade). All students werdispanic/Latino(a)
andeigh studentgeported speaking a language other than English all or most of thattime
home St u d enath gsades on their last report card edigom C to F with ninereceiving
Fé. The males reported one C, two @, and six s and females reported tvw@s, one D,
and three &.

Design

Two versions of the gaemwere created, one with a femiaiperspective and the other
with a masculine perspective. Each game contained an avatar and narrative thed mhatch
perspective of the gamEigure2 shows the female and male avatars.

Figure 2. Female and male avatars



Students were randomly assignecctmditions resultingn sevenstudentsn the male
narrativecondition and eight studentsin the female narrativeondition. Table 1 gives the
distributionof male and female studentstive two conditions.

Tablel

Distribution of Males anéremales by
Narrative Condition

Gender Female arrative Male rarrative

Male 5 4
Female 3 3
Measures
Math pretest and posttest. A 20-question( U = n = B) @nath pretest covering

fractonswas used to assess eoftraicha numbedsThe pretestr kno\
included items oradding common and uncanon denominators, identifying pieces of a

whole unit, and listing fractions by siz8tudentstook a2%-item posttes{ U =n=7 8,

with the first 20 question§ U  =n =.8)c8veringtopics similar to those on the pretestd

nine additional gamespecific posttestitems ( U = n = BB specifically addressing
understanding of math gwesentedn the game.Students having 20% of the pretest or

posttest missing were not included in a calculation of the measutieese students were

most likely nonompliant in completing the math measure and were not included in tests
dealing with math outcomes

Math attitudes. Students completed ad-ltem survey adapd from Marsh, Hau,
Artelt, Jurgenand Peschar (2006neasuring their confidenda and attitudesaward math
and school in general. From these itestales were calculated todicates t udent sé se
belief and interest in matnd academic tasks

Game experienceGame experience was measured viaisgdbrts of how much time
participants spent playingames in general. Participants were instructed to indicate how
often (a week) they plaglvideo games (1 none,2 =1-2 hrs/week3 =3-6 hrdweek,and 4
= more than 6 hrs/weégk

Motivation and engagementoutcomes Students completed a survey after galaep
in order to measure perception of their experience with the .gamgoint (1= disagree 2
= somewhat dagree 3 = somewhat gree 4 = agreg Likert scale was used for all items.
Five scales were created from the itemdlingness to replay gamente distortion, negative



perception of challenge, positive perception of challeagdstudent evaluation of gaminess
(i.e, did the game incitehe feelings of engagement and desire taypWwith friends that
accompanyideo gams). The replay scale consited of ninetems( U = n = 18)8and
were:

| became hooked on the game

| was concentrating a lot while playing the game

| enjoyed playing the game

| thought the game was fun

If the game had more levels, | would want to play them

| would play this game again

Beating the dferent levels made me feel good

| did not want to lose in the game

| cared about earning points in the game

here wer e f in=d4)inthaimesdistoriibnscale angl they were:
| was concentrating a lot while playing the game
It felt like | was playing the game for less time than | really did
| forgot about everything else around me while | was playing the game
Time seemed to go by quickly when | played the game

a hr w0 dDPE 4 © 00Nk wDhPRE

| lost track of time when playing the game

The negative perceptions of challemgcale consisted ofiei t e ms 8(n& 15 . 4
and were:
1. Ithought the game was frustrating
| thought the game was hard
| got annoyed playing the game
| was confused about how to play the game

a bk~ DN

| had to try really hard while playing the game

The scalgositive perceptions of changec onsi st ed of hHhF+Meandi t e ms
were:

| thought the game looked cool
| would have liked to play longer
| wish | had more time to play the game

H w0 Dnh e

| would play this game when | have free time



5. I liked that the game was hard sometimes

Thegame features cal e consi st ed mo=fl5)andtheyaere:t ems (U
1. Ilost track of time when playing the game

2. lreally got into the game

3. l'would tell my friends to play this game

Narrative survey. Students werasked to respond in writing to quiesis measuring
their perception of the narrative version of the game sutheaisimpression and enjoyment
of the character and stony the gameThe survey consisted of seven questions:

1. If you had a choice, which of the following avafaharacters wodl you choose?
(thechoicesare presenteih Figure3)

What would the name of your character be?

Write a narrative (story) that would go along with the game you just played.
What grade level do you think your stampuld be appropriate for?

Did you like the character you were given in the game? Why or why not?
Was the story in the game interesting? Why or why not?

N o o bk~ 0D

What grade level of student would think the story and game were interesting?

Figure 3. Four avatar choices given to students.

Responses to @gstions 5 and 6 of the narrative survey were cadagither positive
(e.g, fiyesp fof course) or fidefinitelyd) or negative €.g, fino, it was boring). Additionally,
two studentsgae t he r e s p o ngestionfonwhith wasicodedundéfinoed Q

Background information. Students were asked to provide background information
such asyear in schoolgender,ethnicity, frequency using a language other than English at
home, angrior math grades



Results
Impressions ofCharacters and Narrative

A trend toward more students responding that they liked the character they were given
in the game was observed for students matched with the gender of the avatar theumdhose
were mismatched’(1, N = 15) = 2.02p = .15.Specifically,13 of the 15 students responded
that they liked the character they were given in the game, while only two said they did not
like the characterTwo studentswho disliked their character were mismatched witkirth
gender One was a malesho received the female narrative and the other was a fentade
received the male narrative. This distribution is showhahble2:

Table2

Distribution of Matched/Mismatched Med and Females by
Whether They Likedhe Character

Player relation with avatar Liked character
Match Yes No
Male
Matched 4 0
Mismatched
Female
Matched 3 0
Mismatched

Similarly, most students (12 out of 15) responded that theught the story in the
game was interesting. Of the studewtso did not respond positively to the narrative, one
male who was mismatched with the genderRditchsaid that the story was not interesting
and two students (one a matchmdleand one a misntehedma | e) sai d ANot sur
k n o Wl fémale studentsregardless of gender matchjmgsponded positively to the game
narrative. The distribution of responsegardinginterest in the story is shown ifable 3
(see fdlowing page):
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Table3

Distribution of Matched/Mismatched Males and Females by Whether They
Foundthe Story Interesting

Player relation with avatar Found story interesting
Match Yes No Not sure

Male

Matched 3 0 1

Mismatcted 3 1 1
Female

Matched

Mismatched

Math Outcomes

Although the difference was not significamtyerall posttest scores were higher for
studentswho were matchedn = 5, M = 103, SD = 6.1) with the gender of Patch than for
thosewho were mismatche@n = 4, M = 7.7, SD = 2.4). Mismatchedstudentsif = 7, M =
8.0, SD= 3.7) scoredonly slightly lowerthan matched students£ 5, M = 8.2, SD=2.5)on
the pretestThe nonsignificance observed hemay bean artifact of small sample siz
especially giverthemoderate effect size,= 0.61.

The means for scales of motivation and engagement from the narrative pilot were
compared to those collected from another stwith no narrative versianThe study took
place at the same school an Algebra 1class taught by the same teacher ukedthe
narrative pilot. Twentfour students participated in the study with no narrative
implementation. The purpose of this comparison was to see if students would respond more
positively to the game whendi played a narrative version. All positive measures of student
engagement, motivation, and enjoyment were higher for students in the narrative pilot. These
measures i ncluded: student willingness to
distortion whle playing, a positive perception of game challenge, and perception of game
featuresDi f f erences were significant f ot(36)st udent
2.55,p = .015 and perception of game featurg86) = 2.02,p = .05. Table4 presents the
descriptive statistics for the common scales betweers¢bhend Algebra 1 classend the
narrative pilot.Effect sizes range from small to larggé;o h edwalues are listed iffable4
(see followng page):

11



Table4

Descriptives for Scalesrém Tulare Study and Overall Narrative Pilot

No narrative ersion Narrative pilot Effect size

Scales n M SD n M SD Cohed
Replay game 22 262 081 14 299 055 0.53
Time distation 23 270 0.85 14 291 0.85 0.25

Positive challenge 26 235 0.78 15 3.00 0.76 0.86
Negative challenge 24 214 054 15 221 051 0.14
Game features 23 2.26 0.81 15 2.82 0.88 0.69

Discussion

Studentswho participated in the narrative pilondicated high levels of engagement,
interest and enjoyment of the gamblean responses to scales measuring desire to replay,
perception of time distortion, positive perception of challenge, amdepion of game
features rangefrom 2.8 to 3.0; items udea 4point scale (1 =disagree 2 = somewhat
disagree 3 =somewhat agreel =agree so a mean of 3.0 indicates that students responded
at the positive endn fact, the median score for these scales ranged from 2.94 té 3.0.
comparisonof scale meansof the pilot studywith a similar class of students playing a
version of the game withoatnarrative suggests that tpeesence of thearrative increase
motivationand enjoyment of the game. However, other differences between the two studies
may accounfor sane of these differences as wedl;nonnarrative version needed to be
included in thamain study as a control. This trend is interesting and forms the basis for one
hypothesis for the main study: that motivation, engagena@uit interest in the ganwell be
higher for the narrative versions of the game.

We are particularly interested in any learning gains that may be caused by the
implementation of a narrative in a math gatdaher posttest scores for studemtso were
matched with the gender é¢fath than for mismatched studensuggestedhat learning
outcomes may be impacted by gender matchiigs difference was not significant but the
mo der at eds@gestedrad effect of gender matchirgy. this reason, the main study
also included a maland female narrative so thetident performance based on gerubend
be considered between the two.

12



MAIN STUDY

Method
Design

A 3-group pretest/posttest design contrasted two story frames and a control condition.
The two types of narrative themes werg (aasculine (aggressive, focused on a final
showdown fight), and (b) feminine (focused thie relationship of twin sisters). The control
condition had no narrative and the gender of the avatar was unspecified.

Participants

One hundred sevensevenstudens in Gades 612 participated in this study. Students
were enrolled in one of the following courséth grade math, pralgebra, algebra, or
Algebra 1 repeater. Participam®re randomly assigned to one of three conditions resulting
in 62 participants inthe masculine game narrative conditioB,rticipants in the feminine
narrative condition, and7 participants to the control condition (i.e., no narratiggveny-
six percenpf students were in@des &o 10. Thedistributionof students by grada ischool
is listed inTable5.

Tableb

Frequency and Percentage of Participants by
Grade

Grade Numberof students Percendge

6 11 6.2
7 11 6.2
8 22 12.4
9 76 42.9
10 37 20.9
11 10 55
12 2 1.2
Total 169 95.5

Note.Eight students did not report their
grade in school.

Eighty-five males andB0 females participated in the stydynd 12 students did not
report their gendeiTable6 shows the distribution of each of the threedibans by gender;

13



there were no significant differencésr measures of math knowleddeetween the six
groups

Table6

Distribution of Males and Females for Study Conditions

Narrative theme

Gender None Masculine Feminine Total

Male 23 30 32 85
Female 19 27 34 80
Total 42 57 66 165

Note.Twelve students did not report their gender.

Other demographic data included prior math grades, ethnicity, and frequency speaking
a language other than English at ho®@e. their last report ¢d, 17.5% of students reported
Aés, 16.9% Bs, 14.7% @5, 18.6% [3s, and 20.9% @ for math. Eleven percent of students
did not report their laginath grade. Over 50% of students were Latin®5% were Wite,
and all other groups (African Amesdn, Asianor Pacific Islander, and multiethnic or
biracial) were below 7% each. Approximately 45% of students reported speaking a language
other than English outside of the home half or more of the time.

Gameand Narrative Themes

The narrativedheme was presented payers viaa series of images that popped up at
specific points in the game to further the story as the plaympleteccertain portion®f the
game.Both versions hadimilar pacingand the masculinthemed game hatil story images
and the femininghemed game hadO. The imagesand text contained in themere made
feminine and masculinbased on prior video game research onsiereotyping in game
software. Coopeet al. (1990) found that when given a madgented computer game,
females experiencedare stress during gameplay than when they played the ferialded
game, especially in a public settjrand the same was true for male students when playing
the femaleoriented gameMale players tend to prefer games that involve violence, action,
and ggression while females enjoy whimsical themes that emphasize cooperation without
aggressive action (Coopet al, 1990; Funk & Buchman, 1986 Malone, 1981; Morlock,
Yando, & Nigolena, 1985). For this reason, the main difference in the goal within the
feminine and masculine narratives was the presence of aggression or emphasis on a final
showdown in the form of a fighth the masculine narrativaBoth stories introduced the
antagonist, the Evil Skull Puppet, and the goal inntlasculine and feminineersons was to

14



get &ross his traps for an exprepsrpose. In the male version of the game, the story
emphasized a need to fight and conquer the Evil Skull Puppet because he had taken over the
kingdom of his stepbrother, the protagonist Pakbure 4 showsan example of a screen

from the male narrative of the game.

ag 8 1 Level O

Hi! 'm so glad you’'re here.

I need your help beating my evil step brother the
Skull Puppet. He's stolen my kingdom and is living
in my castle. He's placed traps everywhere:
spikes, lava, quick sand, and dangerous ice...|
need your help getting to the castle to fight my
brother!

o] Click <HERE > to continue

Figure 4. Example ofnarrative screen from masculitteemed version of the game

I n the female version of the game, the pl
castl e but the player must do so to save Pat
Evil Skull Puppet. Unlike the male version of the game, there is no reason to fight the Euvil
Skull Puppet and the story focuses on the relationship betweenstkeessinot on the
animosity Patch has toward the Evil Skull Pup(seeFigure5 for a sample screen from the
female narrative). All images for both versions of the game and when they appear in the
game are includein AppendixA.
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Hi! I'm so glad you're here to help me.

The Evil Skull Puppet has taken my twin sister
captive. To save her, | need you to help me get

across all of the traps he’s set to keep me from
getting to his castle.

Figure 5. Example of narrative screen fradi@mininethemed version of the game.

Measures
Math Knowledge

A 23-question( G .89, n = 115 math preteswas used to assess S
knowledge.The pretest content includemblding common and uncommon denominators,
identifying pieces of a whole unit, and listing fractions by sidter gameplay, students took
a 3-item( B .92,n =115 posttest whichncluded 24q u e s t i= 8% rs= 106imilar to
those on the pretest aridcluded 10additional items( G= .90, n = 143 specifically
addressing understanding of math as used in the gamweexploratory measures ofatge
were used Normalized change (Marx & Cummings, 2007) and symmetricized percent
change (SPC) (Berry & Ayers, 2006).

with

posttesto correct prete%t corre

Normalized change was defined a
100- pretest%o correct

adjustments made to the computation for the cases when preteste2t is 0% or 100% as
suggested by Marx and Cumming@00Q7). The range of normalized change scoiiel 8%

to +100%. SPC was defined 260« POSHESISCOre _ pretestscc

and is 0 when the posttest
posttestscore pretestscc

score is equal to the pretest score, with a possible rand®o%to +100%.
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Motivation and EngagementSurvey

Scales were created from items targeting
playing the gameAll scales were validated using confirmatory factor analy&igl-point
(1 =disagree 2 = somewhat dagree 3 = somewhat gree 4 = agree Likert scale was used
for all items. For example, BO-item scale of motivatioto replay the gameas created from
items asking students to rank their desire to reach the nexttiehelp the charactegnd to
find out whatwas going to happerand their interest in the ganfe = .94, n = 160). The
following questions were included in theplayscale:

1. I would have liked to play longer

| wish | had more time to play the game

| would play this game when | have free time

| would tell my friends to play this game

If the game had more levels, | would want to play them
| would play this game again

| thought the game looked cool

| liked that the game was hard sometimes

© © N o bk~ D

| enjoyed playing the game
10.1 thought the game was fun

Another gale of interest was created from four items measuring negative feelings about
the challenge in the gam@% .70, n = 170); questions included in this scale were:

1. Ithought the game was frustrating

2. | got annoyed playing the game

3. Playing thegamewas boring

4. | was confused about how to play the game

A sevenitem scale was created to measure studpetceptiorof f 1l ow i n t he
=.89 n=163. The following questions were used to form geEception of flovescale:

| really got into the game

| was concentrating a lot while playing the game

| lost track of time when playing the game

| forgot about everythig else around me while | was playing the game
Time seemed to go by very quickly when | played the game

2L T o

It felt like | was playing the game for less time that | really did
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7. | became hooked on the game
Narrative Survey

The followingfour questiony B .84, n = 176) were used to createrarrative interest
scale

| was motivated to find out what was going to happen to Patch
| thought Patch was an interesting character

The game was interesting to me

| was excited to reach the next level as | was playing thegam

even i=t82mrsl69] were used to creatgame selefficacyscale
| understood how to move forward in the game.
| really understood how to help Patch
| understood how to play the game
| think the game made my math skills better
| learned soméing new about fractions from the game
If someone asked me, | could explain what the green dots mean

N o a s~ wDdE Ok~ o0DdRE

| knew what the goals of the game were

Finally, an operended question asked the student to explain why they did or did not
care about reaching the end.ighem was coded to account for positive reasons for wanting
to reach the end of the game such as an interest in the narrative or the character, as well as
negative reasons (e.¢pored and just wanted the game to end). Negative reasons for wanting
to reaxh the end of the game were placed in the same group as studentgere not
interested in reaching the end of the gaffrfee operended questiowas scored to account
for the presence or absence of certain themes in their explanations. The eight themes of
interest were: positive explanations, negative explanations, positive opinion of the game
character, negative opinion of the game character, positive impression of the story, negative
impression of the story, positive feelings about the math, and nedeélregs about the
math.A rubric was created to guidatersas they evaluated each response for the presence or
absence of each variable. A training set of five representative respause30%agreement
between two raters for each variable. Thsity response§20%) were selected for scoring by
both raters and reliability ranged from .83 to 1.0, kappa vappendix B displays the
rubric used for scoring each variable and the associated kappa.
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Background Survey

Students wereasked to provide background information suchgesder prior math
grades, and amount bime spent playing video gameéRhese surveys are listed Appendix
C andAppendixD respectively.

Results
Descriptives

Comparisonsvere made between gender and conditions prior to anébysissure that
there were no differences that would impact learning outcofkedest showedhat there
was no significant difference between the performance of nilsles14.2,SD = 6.14)and
females(M = 14.9,SD = 6.04) on the math pretesthere was also no significant difference
between malésand female8 p e r f orrtineanrath @osttest or on the gaspecific
conceptual matlquestionsNo significant difference existedamong the three conditions for
studentperformance on the math prete&tscore was not calculated for a studemssing
20% or more of the questions that formeach mathscale.Of the 177 participants, 165
completed at least 80% of the math pretest, 162pbeted at least 80% of the math posttest,
and 154 students cqieted at least 80% of the garsgecific conceptual item®&escriptive
statistics for these and other measures used in this study are liJtellery. Additionally,
descriptive analyses for the missing data are includégpendixE.
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Table7

Descriptives for Study Measures

Cronba
Descriptives n M SD Min. Max. alpha

Math knowledge

Math pretet 167 11.67 5.13 250 22.17 .905

Math posttest 160 11.82 5.12 3.00 23.00 .894

Game posttest 155 5.21 2.70 .00 10.00 909

Symmetric change 156 -.04 8.88 -28.57 20.00

Normalized change 156 .03 .22 -.44 1.00
Game engagement

Replay game 160 2.50 89 1.00 4.00 944

Negative challenge perceptic 170 2.34 .79 1.00 4.00 .70

Game flow 163 257 .83 1.00 4.00 893
Narrative perceptions

Narrative interest 176 2.65 91 1.00 4.00 .847

Game seliefficacy 169 2.87 66  1.00 4.00 823

dNumberof items= 23. P"Numberof items =10. “Numberof items= 4. “Numberof items= 7.

Correlation

Pearsonods corr el afori maths knowledgee gamea éngagdmarnt, e d
narrative perceptigrand background variableBable8 lists these correlations.
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Table8

Relation of Mathed Student and Avatar GendethALearning Outcomes and Game Perception

Measure 1 2 3 4 5 6 7 8 9 10 11

Background
1. Freq. gameplay
2. Lastyea 6 s mat .20%

Math knowledge

3. Math pretest .13 A4FF*
4. Math posttest .05 A5rrx Q5%
5. Game posttest .07 34x* 81 81
6. Symmetrical change -.04 -.00 -11 .19* A2
7. Normalized change -.06 24 30 55xx* N Rl .B9*F*
Game engagement
8. Replay game -.06 .03 .08 .05 22 -.01 .09
9. Negative challenge -.08 -.10 -13 =12 -.19* A2 -.02 -.56***
perception
10. Gameflow -.07 .06 .05 .00 A7* -.07 -.04 .83**x N il
Narrative perception
11. Narrative interest -.04 .15 .08 .05 23F* -.08 .05 81 * - 50*** B9***
12. Game seHefficacy -.01 12 23 .15 36%** -.01 .09 I Sl - 42%* B5** B9***

*p < .05, two-tailed. **p < .01, two-tailed ** *p < .001, two-tailed
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Background information. Somewhat surprisingly, frequency wfleo gameplay was
found to have a significant positive relationship withh e st udent s6 reported
the previousyear, r(146) = .20. This suggests that students who playe@o game more
frequently also had higher math grades during the previous year. Frequency of gameplay was
not related to any other variables, but previous math grades had significant positive
carrelations with all of the math knowledge variables except for symmetric change.

Learning outcomes. Aside from the positive correlation of several of the math
knowledge scales with prior math grades, the majority of math scales were also positively
correlded with each ther atp values <001. The outcome measure symmetric chasglee
exception and isnly related to posttest at@b5 leve] r(156) = .19, and normalized change at
the.001 leve] r(156) = .69.

There wee also relationships between the madnowledge variables and game
engagement and narirgg perception scales. Pretestsvaposi ti vely rel ated
selt-efficacy, r(159) = .23, implying that studets with higher pretest scoresneemore likely
to report understanding of the gariibe game conceptual posttest items were also positively
correlated with game sedffficacy, r(149) = .36, narrative interestr(154) = .23, willingness
to replay r(143) = .22, and game flow perception(143) = .17. Conceptual items were
negativelyrelgd t o studentsdé6 negat i yrdS0)p-e.19cwhipht i on o
indicates the higher a student scooedthe conceptual gze items, the more likely they wee
to have enjoyed the challenge presented in the game. Other posttest items, syrhargjec c
and normalized change did not have any significant relationships with the engagement and
perception scales.

Game engagementand narrative perception. All variables measuring favorable
engagement in the game and favorable perception of the gaméveaware positivef
related to each other at tt@01 level. Negative perception of game challenge was negatively
correlated wh all of these scales at th@01 level. The positive relationship of game self
efficacy and the other engagement and perceptémiables suggests that the more a student
enjoyedthe game and narrative, the more likely he or feltethat they understood how to
play the game.

Group Differences

A series of planned const were performed to test our four hypotlseds secondary
analyses, linear regression and covariate analysis were conducted.
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Hypot hesi s 1a: The presence of narrative
game engagement.

Contrast tests. There were no significant differences between the masculine and
feminine naratives on any of the game engagement or narrative perception scales. This
allowed for thepooling of the two narrative conditianso that contrast testbetween
narrative and no narrative versions could be analy@sane flow was the only planned
contrasttest that confirmed the hypothesis of increased engagement when given a narrative
t(161) = 2.0,p = .05. Contrast tests were run for replay, negative perception of game
challenge, narrative interest, and game-e#itacy but these tests did not confirtime
hypothesisGame seHefficacy wasnot significant witht(167) = 1.4,p = .16. Effect sizes
( Co hd) we&re.32 and 0.24 for game flow and game -sdficacy, suggesting a practical
difference between narrative and no narratigher perceived undstanding of the game
and the concepts it was trying to teach by students receiving a narrative version of the game
is also consistent with relési from the study by Koegi(2008).

Hypothesis 1b: The presence of narrative will increaset udent s dingnat h | ea

Contrast tests. Students in the masculine narrative conditipn= 53, M = .07)
obtained significantly higher normalized change scores than studéniseceived the
feminine narrativer(= 60, M = -0.02),t(111) = 2.2,p = .03. Since there was signficant
difference between the two narrative conditictm®y could not be pooled and a contrast test
was not conducted to compare narrative and no narrative for normalized change. Math
posttest, game conceptual posttest, and symmetric clhaergenot sigificantly different for
the masculine and feminine narragveo they were pooled antbntrast test€onducted
However, there were no significant differences between narrative and no narrative, so our
origind hypothesis was not confirmed.

Conceptual postest differences. There were marginally significant conait
differences observed on garspecific conceptual math questions when an ANCOVA was
performed with pretest as a covaridt€?, 146)= 3.00,p = .053,eta=.040. Post hoc LSD
analysis shows thatudents in the no narrative conditiedj. M = 7.9, SE = .58) scored
lower on the conceptual math questions than those who received the male n@uative=
9.4, SE = .51), with a marginal significance @ = .064. Those who received the female
narrative (adj. M = 7.8, SE= .47) also scored lower than those receiving the male narrative
with p = .023. There appears to be no trend toward a difference between students with no
narrative and female narrative conditiops; .845.

23



Male narrative differences. To consider the possible increase in learning outcomes for
students in themascline narrative condition, & test was performed to compare male
narrative to the other two conditiond. t test comparing feminine narrative and the no
narrative conditiorconfirmed that the two conditions could be combined as there were no
significant differences for any of the learning outcome measures. For the normalized change
measure, the students in the masculine narrative conditierb8, M = .07) exhibited more
change from the preto postest than students not in the masculine narrative conditien (
103,M =.002); this difference was marginally significa(it54) =-1.85,p = .066.

Students in the masculine narrative condition also appeared to score highiot®an
in the other conditions on the gamgecific conceptual math posttest items. Linear
regression analysis revealed tktae pretestand whether the student receivibe masculine
narrative predi@d performance on the conceptual posttest itefarticpants in the
masculine narrative conditisstoredd.848 pointdigheron the conceptual itemg3? = 0.848,
t(138) = 2.42,p < .017, and for every point higher a student scored on the pretest, their
conceptual score increased by 0.424 poirfts 0.424,1(132) = 16.42p < .001 The same
model was run for normalized change, symmetric change, and overall posttest score but only
pretest was a significant predictor.

Hypothesis 2a: Studentsvho are matched with the gender of the game avatar will
have higher motvation and engagement compared to student&ho are mismatched
with the gender of the avatar.

Contrast tests. Our hypothesis could not be confirmed by planned contrast tests
comparing game engagement and narrative perception between students matched or
mismatched with the gender of the avatar they received in the game.

Matching of male students.Crosstabulation comparing malesho werematched
with the gender of the game avatar and thoke were not matched malese(, matched
females, mismatched maleand no gender specification) indicated that matched males
reportedmore frequentlypositive reasons for being motivated to reach the end of the game
than thosavho were not matched maleg’ (1, n = 122) = 4.88p = .04. The distribution of
responses is shown able9; 61 of 101 (60%) nomatched male students gave a positive
explanation for wanting to reach the end of the game, while 18 of 24) @5matched males
cited positive reasons.
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Table9

Distribution of Positive Responses for Desire to End

Game
Positive esponses
Gender Matching  Yes No Total
Matched nale 18 3 21
Not matched rale 61 40 101
Total 79 43 122

With the exception of three students, all studerite did not list a positive reason for
wanting to reach the end of the game gave negative reasons for wanting to reach the end. An
example of this type of responsee giasme fitlo weansc
Table 10 shows thathree noamatched male students did not address negative or positive
reasons for wanting to reach the end of the game. Three of 21 (14%) matched male students
gave negative reass for wanting to reach the end of the game, while 37 out of 101 (37%) of
the noamatched male students had negative responses. This difference was marginally
significant,y? (1, n = 122) = 3.94p = .07.

Tablel0
Distribution of Negative Responses for Desire to End
Game
Negative esponses

Gender Matching  Yes No Total
Matched male 3 18 21

Not matched male 37 64 101

Total 40 82 122

Hypothesis 2: Studentswho are matched with the gender of the game avatar will
have greatermath learning compared to studentswho are mismatched with the gender
of the avatar.

Contrast tests. Differences in math learning outcomes were also not significant for
contrast tests comparing studentso were matched andtudents who werenismatched
with the gender of the game avatar.
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Matching of male students.In a linear regression model, pretest and thechmag of
male students prediconceptual item scores. For evenimg higher astudent scored on the
pretest they we expected to score 0.42 points higher on the conceptual posttest/items,
0.420, t(143) = 16.58,p < .001 A matched male student was expected to score
approximately ongoint higher on the conceptugkems thanthose who were not matched
males,f = 0.955,t(143) = 2.51p < .013.Matching of female students was also included in
the model, but did not predict significant change in conceptual posttest scores.

Discussion and Significance
Narrative (Hypothesis 1)

Motivation and engagement(Hypothesis 1a).Results provide evidence to support the
hypothesis that students receiving a narrative version of a learning game would be more
engaged in the gam#han those receiving no narrativ€ontrast testing confned that
students with the narrative vers®rof the gameexperienced more game flowand
presumably were more engagéd the game as experiencing flow results in loss of
conception of time and focus on a tagksikszentmihalyi 1991; Jennings 2002. Other
measures of game engagement did not show differences among narrative and no narrative
versions of the gamédowever, this is not entirely surprising since the three games were
exactly identical except for the narrative content and the experience didoween used as
a measure of increased engagement in a task with a narrative for several Gediest al,

2004; Park et al., 2010; Schneider et2004).

Learning outcomes (Hypothesis 1b). Although learning gainglid occur between
narrative and on-narrative versions, this was confounded by differences in learning that also
occurred between students receiving the male and female nar&ossistency with prior
research indicating that increased experience of flow also results in increasedglearn
outcomes would suggest that both narrative versions of the game would experience higher
learning gains than the no narrative version. There was no difference between the two
narrativeversions in experience of flotowever, learning gains were onlypexienced by
students in the masculine narrative conditidhis was true for two measures of learning
outcome: normalized change score and performance ongecdic conceptual items. The
reason for this difference isiclear however, the implemenian of a feminine narrative ia
video gamas uncommonwhich may distract from the benefit of the inclusion of a narrative
(Dietz, 1998 Kafai, 199%; Subrahmanyar& Greenfield, 1998). In any case, more rese&ch
needed to examirt@e role of feminine vaus masculine narratisé learning games.
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Gender (Hypothesis 2)

Motivation and engagement (Hypothesis 2a). Analysis of operended items
measuring studentsod6 reasons for wanting to
males matched with the genddrthe game avatar and narrative reported increased positive
motivations. There seemed to be no immacmotivation when females were matchedhe
avatar and narrative dor those students who did not specify their gendis result seems
contrary o findings indicating that females do not plagleo gams as frequently as males
due to thdack of female representation amalgender stereotyping in gamg@Sooperet al,
199Q Funk & Buchman, 1996bMoreno & Flowerday, 2006 Males tend to be the most
frequentvideo gameplayers and the success of theeo gamendustry has depended largely
on males purchasingideo games with themes that generally appeal more to males than
females(Dietz, 1998 Hartmann & Klimmt, 2006; Kafai, 19%, 1998; Subrahmanya&
Greenfield, 1998 Our results seem to confirm that it is {perceptiorof males that are more
affectedby the use of narratives wideo gams. Reasons for this may be that female students
are already less interested in the game even if they redevéeminine narrative simply
based on preconceptions wvideo gameplay or the feminine narrative may have been
insufficient in targeting the themes that female students find engaging.

Learning outcomes (Hypothesis 2b).Males matched with the gender of tgame
avatar and narrative themes also experience learning gains, measured by performance on
game conceptual posttest items, while the same was not true of matched females. This i
consistent with results from ygothesis 2a and narrative engagement respanatched
females did not report increased engagement or experience learning gains, while matched
maleshadboth.

Conclusions

This study indicates that the use of narrative in educativitkdo game hasthe
potential to increase student engagement aachiley outcomes, especially when males are
provided with a male avatar and masculine narrative. Ovéhallpresence of narrative
resulted in increased flow regardless of gender; however, learning gains only occurred for
students given the masculine raive. This may be confounded by the fact that hexdc
male students experienced the most increase on learning outdaumrtasr research in this
area should focus on the potential of narrative or other components of game design to be used
to increasdearning forfemalesin educational games.
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APPENDIX A
NARRATIVE SCREENS

Level

Masculine narrative

Feminire narrative

1-0

! A

‘w .1 Level 0

-

This is Patch and he needs your help!

Let's go meet him and he'll tell you how...

. ' Click <HERE > to continue

This is Patch and she needs your help!

Let's go meet her and she'll tell you how...

s W Ao
Click <HERE > to continue

x %0 x
x *
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Level

Masculine narrative

Feminire narrative

Start 10

LA

% B 1 Level 0

Hi! I'm so glad you're here.

I need your help beating my evil step brother the
Skull Puppet. He's stolen my kingdom and is living
in my castle. He's placed traps everywhere:
spikes, lava, quick sand, and dangerous ice...|
need your help getting to the castle to fight my
brother!

Hi! I'm so glad you're here to help me.

The Evil Skull Puppet has taken my twin sister

captive. To save her, | need you to help me get

across all of the traps he’s set to keep me from
getting to his castle.

-3; .-k'kj.n

Click <HERE > to continue

-kk-s*

Start 20

e 2 Level O

Woohoo! You’ve made it to the Evil Puppet's next
challenge. Please help me across his traps by
learning to put different fractions on each
trampoline.

Woohoo! You've made it to the Evil Puppet’s next
challenge. Please help me across his traps by
learning to put different fractions on each
trampoline.

Click <HERE > to continue Ji

PE

32




Level Masculine narrative Feminire narrative

Start 30 i
ge 3 Level O
| . .
Oh nf:._The Evil Skull Pupp.et has made it even Oh no! The Evil Skull Puppet has made it even
more difficult to get across his traps. Try your best e .
: more difficult to get across his traps. Try your best
to learn how to help me...| need to battle my evil .
to learn how to help me...I need to save my sister!
brother!
x * e ,‘ & A
End 37

Try not to let me fall in to any of the Evil Skull
Puppet’s traps. When | explode you lose time and |
can’t wait to take back my castle!

Try not to let me fall in to any of the Evil Skull
Puppet’s traps. When | explode you lose time and
we need to get to my sister before he hurts her!

-k.x* .k*-)e

’ ‘ Click <HERE > to continue

] Click <HERE > to continue
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Level

Masculine narrative

Feminire narrative

End 313

86 3 Level 13

Good job! We're about half way to the castle.
Keep it up so we can face my evil brother!

We're about half way to the castle!
But...l can hear my sister screaming because
she’s scared. Let's keep going!

-k*.,‘

Click <HERE > to continue

* -k*

1&* '-k**

x

End 319

2 3 Level 19

You're doing great! If you make it to Stage 3 Level
22 you’'ll get me to the gates of the castle. My
brother won't know what hit him!

- b
[ Click <HERE > to continue

You've made it pretty far...
But...| can't hear my sister anymore, | hope she's
ok!

Click <HERE > to continue
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Level

Masculine narrative

Feminire narrative

End 322
We're so close to saving my sister! | can see the
castle and the Evil Skull Puppet just rode off on
We've reached the gates of the castle but there are his horse so we can get to her without him
still some traps surrounding it. My evil brother is noticing.
so hard to beat, but you can do it!
You i h ke it th haf But...you have to make it through
ou just have to make it through a few seven more traps!
more levels!
‘
End 329

g6 3 Level 29

Here’s my brother
and he’s ready to
fight for the castle!

Hooray! We found her! I'm so glad
you helped me get here before the
Evil Skull Puppet could hurt her.
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Level

Masculine narrative

Feminire narrative

End 329

No second image for feminine narrative

End 329

We beat my evil brother and now | can live in the
castle again!

Just to prove that we’re smarter than the Skull
Puppet, let's try some of his hardest traps!

Click <here> totry!

3 Level 29
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