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Comparison of student achievement, understanding, enjoyment, and motivation
in mathematics units for high-achieving fifth graders with and without creative
problem solving games

Abstract

Students in our public schools often struggle to create deep, personal meaning regarding mathematical
concepts. Perhaps our students do not spend enough time studying mathematics during the day. Perhaps
our teachers do not have a deep understanding, which leads to problems in teaching at a deep level. Or
perhaps our students simply are not motivated to study the subject at a deep level because it does not
seem interesting. In this pretest/post-test repeated measures study of 24 fifth grade students in a grade-
accelerated mathematics class, a link between achievement scores and understanding of mathematical
concepts through the use of invented games was explored. These games were used in place of traditional
concept review activities before the post-test. Data indicated no significant difference in the post-test
scores between conditions (game use, no game). Although the conditions were randomly assigned,
pretest scores for the units in which games were used were statistically lower, indicating higher difficulty
in those mathematical concepts. Therefore, students evidenced much higher gain scores in the
experimental condition with a large effect size. Students spent a week of class time planning, building,
and playing the games (in effect, reviewing the topic) before the unit test, while that time was used in
direct instruction and traditional review in the control condition. The use of games was effective in
increasing understanding for difficult topics among students in the group. While there were no significant
reported differences in the students' levels of enjoyment, understanding, and motivation of the units in
both conditions, there was a strong reported occurrence of students enjoying the challenge that the
games units provided. | recommend that teachers implement invented games in mathematics classes to
increase motivation, inject creativity, promote problem-solving, and to provide engaging practice in
mathematical concepts.

This open access graduate research paper is available at UNI ScholarWorks: https://scholarworks.uni.edu/grp/157


https://scholarworks.uni.edu/grp/157

ariso:

UNI



This Project by: Kalyn Jon Cody
Titled: Comparison of Student Achievement, Understanding, Enjoyment, and Motivation

in Mathematics Units for High-Achieving Fifth Graders with and without Creative

Problem Solving Games

has been approved as meeting the research requirement for the

Degree of Master of Arts in Education of the Gifted

DW /3) 2013

Date Approved Dr. Audrey C. Rule, Chair of Committee

Coordinator of the Education of the Gifted Program
Department of Curriculum and Instruction
/2 / J A/ 3

Date Approved De/Benjamin R. Forsyth-Second Reader
Department of Educational Psychology &
Foundations
/3-/673 , |
Date Approved Dr/Jill Uhlenberg, Department Chdir

Department of Curriculum and¥fistruction



olc



ilc

>li






al

Inc

lvir



de

['h

1du

le



atk



e Selemd e SR R
PRl = alren TNy e gt F o s e seleed wetne 1 100

e ™ Sl ﬁﬂ_ﬂ"ﬂm |'.‘!H¢?"‘.ﬂ:‘$ ;-.'ﬂ;:-n;'aéh AES o RS LT I R L

Sty o UE S

ey Brasmoprd tasy Thvgs tep o vt 0 A3 VRGO A aralsd e iy
s b, pEnese 0 o ady ey Dl B Shves ot ol T oede el b sens
(RSF 45 & W0 TS ao S, 9B I 3 i ety Teh o S Latre
S It g T i g TS S ERITe e WTU R e
Y = e T vt AR A T R eoniny Sl Seie s

F AL LRy P



150!



the

[h

fe

dlid L

alc



WAt < Love svens ner ieews i ks Ligetls nadiesizein o’ el earye
B T 3 %y Srg dEreed U Regs st e e i abils Vot 2008 S
NI E T R e g e s mese b g s Ik g T2 e o e sie
(G o1 SR gt | ST RN R IR o e 1A TS V E 7V L= St
L

oo™ g e B0 (DGR a2k & e | oE (00 3RENS 20 et ey Rl
TER A Ak A paaleeesniiegas fa e elBeede 1. W wadttaas (0
sovwzdl v 15 Tl o ASETRE LS A AR I8 ale o ot D sk sieteas, e ¢
mpoiey T LY E) LIRS st e =0 e e gl et B e T 1
Iy B de e ERS TSR T e i g and S s iy bee e wiy g o
=2 bt e, The sl sl s e gy 5 g aAed A 20 el 2L
e Seanls o s uge e S wad nukieh SiE ge oe T Rgowe
AR Sntrats s o Aol o) sedes dasl SV Bl n Aeu EIE B gt e el Wi e
ol QRS LA g L o A T IR L ST B S L TS 1 R’ 3 et PO
25 ey i herds wo e seera 1| e T 20res G B e LR ey e
PETR R ek A odE oo e tes Gl LB T T el B e psg
fragsiest Bemamsictna b2l el e 1 Sl mstisinalis ans sy oy >

Sewsicarer Py 4 Wi s T

ol sliadizg wors g3t s Bnays A A s Tiroteivied et e bt
el gy ot g B et £ L Tt T Tl - ) sie N Eee
seaeiond e P Ly AT 4y S sy bs sen b b Sap iy & B e
e T TR RIRRTY Sl R R T - e S e g O TTR - S R e R S SR R =

MM i S i Seas i et e B L e et (e Ml Tt o



PpETAcE et Sl S S Tty anmes w0 A e v e ey

b ! L SO AGRATTGs a T ar wRed L e SR T rRcne

8 R R LRV 2 S S AR e Tl B I 1T L A e TR 1T 5

ooy g demur g cliFlsher Rl ¢ 5 B S uEns v SR ol £ um teptageg e § &SI

o G e s e Fad amin o

avvarmaray ave S 2 bepe e Taarioien 1 Sy abnd el

iRy A Mg DT TS Semntii

T e Semnler ivelis B el wre v e andl g

ca i e i . ” ) : Y
rescanlls nErte e AT, Pl O s RN ] S

| PRS- KL

d D EreA R e Y A, B R el B S Bosens S fees ¢ L Splinguad i

TRARCENE Sy LY e sy

ST T TT TR P _-_:\4’ ‘_'Lt@gf_iﬂ.-:@,;liégmﬂ;ﬁﬁ;:-m,e;;'a

L TOR- 7 W4 SRR RN TTERRE T2 JEARPUE T TS . SR e

s Srap e anuti Sl S o2 ST Sonaned gur oF e R Suae s

LT 1 B Lh g it sk el v e ihe el ey e Tuaaen s i

wod), §RSRHCRT W TR SIS far oy BT R A ,j - TS B

P, S Jy Al R R e e L § s oy T, v o dREC=
S e =4 ¥ v s =

AT EASEE roemt2g i ma A e L ks B TS et

weg v el mow o Tnne g Ty ST Bt aul s s 0 BSSECTYE B YRRy s

Armting s Wi et R e N et ik ¥ I Ve P AT TS NS ST TR0 Sl

Rl R T [ o Sy ',)“' .E__‘ELL ,3..‘;!," a0 R IR el A B Lt U T s b e
o Tre gl oy TRITNDSE A Cay W' ARG B Aakatem et st Hhe

Vi sy Be Cmlbede, wtoan L wiftgnmunaee . e 2l e X s pim

ez, ole et s v (2T men® evnes e e opl Jhoa e

g



ler



e ot B e 2 T o s e ] sy, RS vl seiiien ey
¥ flerpath dxsramnénih on BE ool ¢ a SR pr s S sainte A a ok = e
i e Sdle g kst e s oph ool
BRCILE /g
T el —ecamuen alowird T sel=rmn Rasy = boren i

S A T peR Ik R s i £ B IR S towi
zraﬂ_ lesras ks ey a-dl smaderts Moy o matine w0 Tesa e S gk sl
VR STiCen b v o ity SnELE S g Sty iy S ERNG Se A g "=ttty
SR e A BN Iy IR s Y e el L s
e o ey Lot i e ey pRetEeaesCg . M AR Bea N av onm e b v My
TS A 5 e L s | R i s el 2 e,

T e~ 36 ahe Rl tlemacier DR il SWIELHE CRRON a1 1 o Gt UL e
Astine s o anadie T st s Se taie 005 de ol 1AL ol s,
By aten qr besdime ey Brad g o b ¥ s TS LEE ol G T S
pue TS spedeela sy, SEsy Ul & 8 A B e e e ey (b LS
TR S preore, AUty 104 e w0 | el s e he Tmon
o w2 s i BTN A R v, it e e sl ard = wd ezl
TRt PRl e T AT e bl e Fimae sl et - BEATIM Ll e
Sareg R el e et SYeRh 30 O TI0 ) SS A N 2 it B s
e Sy yilece | Swisinas corouniendd i e, Setime Selpod Seasdpe Lok S 10w

el cuny svenEse 0w 0l Dad sl gl s 0 L



AN
AN ST R
2hresgusy
T3 ey wre s 2y fensdl e s S pesde wntau sl das were

“Aaitiued

ped 1 e e et s dEne v o serilen e s Rl Sy

-y
|\|

2T SETHt ED e AL A ot rond e clbemse 78 T o s s vl e
pagiple fng les dpee Saten o Y mEieswnl § TEle § The gy o el 25
Toigsg s Vel grd S Veme S bkt wen el IR o0 Tymn Ly
Pl BV
b A S e S SO A s e DT % Wl ama o
AR S AT (1T G S S B R PSR SR P TS P 1T S e U
2 g st st N A Traemee e s orie Ao glmol s fow wise T
ety Tk gern o = s Thaueal et g s B liney ge e s o ar &
B 0 R L e mrdias glas e T adimeanr v o Tefxig _feah s g
seesr i i |
AT pticdtte P iy e e o peop el Leseinacs
SNSSUATIEILS | 0% 4 ¢ DOANITEAN S 478 B Thg mL S el e T L e Ak
Tréa agmss o S ), 1o adGilista. Soer o Ssians Saget Mg TapRe G i e
sege et e T e was A o vy T pEea sy Tor Tede mpsp e e 0N g

il Rl Ferr ns G B ST LS pnessast sl s TablE



rLrsaL LULLEL
A -a- Thadiae —an 3

ab



[
Y (e T s
fiti e e il menttivesngrites, po =M %2

T —

L]
irs

'ulri";l_'l |'_';I']u-_ e ﬂ;ru -1
1zl

S T

:“:'}':-‘L'-é Fi:r'., £ = :’J_F,' =i 3_'L|.| 2r 22 pe O paedl r
; 3 1 . \ :
P
il s ! TS
W

(i

= TR g WL Phtant o #

T U T T T T O S T LT S = |

gt e ﬁ"m:!f_‘]_P Aot Tapt
1 < I ,“I f‘
Filop
b aBTAS i el
A

I?!."-'-é:: e Eaa ST

Al Tl AN e A R S B LT e pea

o & ¢ e A st e

2§ "y

= “1‘3 Urtiu.'ﬂ.m'm BT

:ﬁ - ‘|.|

2

ey e ] gy e

T
:I'
r

L)

< ag
Sl el



th

gr

Il

tic

lar

Xp



alt



1ll



zan



“hs

viec



ate



ast

rkec



tpr




ida

di

le



bje

abi






sh




31

oFﬁ.-;:M_!f‘: Fhé vy, ».

Y= Zio T G 157

T

e e T |
P M i) e

% - |
Fi z:gure 3. Images of t;le Game Titled, “;he Swlft (éhallenge”. i

Fortunately, some students took board games to a higher level of complexity.
These games often included a board, but the board more resembled a map, such as in the
games “Risk®” and “Clue®.” The maps included treasure chests, one-way doors, and
enemies (that were sometimes visible and sometimes hidden). Players chose certain
characters with a variety of attributes relating to hit points, strength (manifest in the
ability to retry missed problems), or many others that the creators invented. These games
played as adventure or role-playing games and involved mathematics review in order to

progress to different parts of the map, to defeat enemies, or to obtain treasure and items.
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