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Leveling-Up: Evolving Game-Inspired University Course Design  

6WHSKHQ�$JXLODU��%DUU\�)LVKPDQ��&DLWOLQ�+ROPDQ��8QLYHUVLW\�RI�0LFKLJDQ
DJXLODUV#XPLFK�HGX��¿VKPDQ#XPLFK�HGX��FKROPD#XPLFK�HGX�

Abstract: The authors examine two iterations of a high-enrollment university political science 
FRXUVH�GHVLJQHG�DURXQG�PRWLYDWLRQDO�FRQVWUXFWV�IRXQG�LQ�YLGHR�JDPHV��7KH�LGHD�RI�³OHYHOLQJ�XS´�LV�
used as a driving metaphor to showcase the fact that both the course and the research design are 
DQ�LWHUDWLYH�SURFHVV�GULYHQ�E\�LPSURYLQJ�DQG�XQGHUVWDQGLQJ�VWXGHQW�RXWFRPHV��%RWK�WKH�FRXUVHV�
and the research design employed to understand them have evolved over two academic years. 
:H�GHPRQVWUDWH� WKDW� SRVLWLYH�HIIHFWV�RQ� VWXGHQWV¶�PRWLYDWLRQ� WR�HQJDJH�ZLWK� FRXUVHZRUN� �DQG�
VHQVH�RI�FRQWURO��UHPDLQ�UREXVW�DFURVV�ERWK�LWHUDWLRQV��:H�DOVR�HPSOR\�VRFLDO�QHWZRUN�DQDO\VLV�WR�
understand how student networks form around how students learned to make sense of the grad-
ing system from each other.

Introduction

7KHUH�KDV�EHHQ�D�ÀXUU\�RI�UHFHQW�LQQRYDWLRQ�GULYHQ�E\�WKH�GHVLUH�WR�UH�FRQWH[WXDOL]H�DQG�RSHUDWLRQDOL]H�YDULRXV�
constructs inherent in (good) video game design to improve educational outcomes (e.g., Sheldon, 2012). Indeed, 
PDQ\�RI�WKH�IHDWXUHV�RI�ZHOO�GHVLJQHG�YLGHR�JDPHV�WKDW�*HH�KDV�RXWOLQHG²LGHQWLW\�SOD\�DQG�WKH�IRUPDWLRQ�RI�DI¿QL-
W\�JURXSV��H[SORUDWLRQ�LQ�DQG�RI�VHPLRWLF�GRPDLQV��VXSSRUW�IRU�ULVN�WDNLQJ��DPSOL¿FDWLRQ�RI�LQSXW��VXSSRUW�IRU�SUDFWLFH�
DQG�RQJRLQJ�OHDUQLQJ��RQ�GHPDQG�DQG�MXVW�LQ�WLPH�LQIRUPDWLRQ��PXOWLSOH�URXWHV�WRZDUGV�VXFFHVV��*HH�������²DUH�
DOVR� IHDWXUHV�RI�ZHOO�GHVLJQHG� OHDUQLQJ�HQYLURQPHQWV�� ³*DPL¿FDWLRQ�´� RU� JDPH�LQVSLUHG�GHVLJQ�� VHHNV� WR�PRUH�
directly leverage the mechanisms that make video games so motivating. 

As education researchers and interventionists we are invested in this design process and are curious about wheth-
HU�RU�QRW�JDPH�LQVSLUHG�DVVHVVPHQW�V\VWHPV�FKDQJH�VWXGHQWV¶�UHODWLRQVKLS�WR�WKH�FODVV�DQG�SURPRWH�D�VWDWH�RI�ÀRZ�
�&VLNV]HQWPLKDO\L���������:H�ZRQGHU�LI�JDPH�LQVSLUHG�JUDGLQJ�V\VWHPV�OHDG�VWXGHQWV�WR�ZRUN�KDUGHU�DQG�RU�IHHO�LQ�
PRUH�FRQWURO�RYHU�WKHLU�JUDGHV��:H�DOVR�ZRQGHU�LI�DOO�VWXGHQWV�ZRUN�KDUGHU��RU�MXVW�FHUWDLQ�W\SHV�RI�VWXGHQWV��H�J���
VWXGHQWV�VXFK�DV�WKRVH�ZKR�WHQG�WR�OHDUQ�IRU�OHDUQLQJ¶V�VDNH�UHJDUGOHVV�RI�FRQWH[W��

7R�EHJLQ�WR�DQVZHU�WKHVH�TXHVWLRQV�ZH�H[DPLQH�D�SROLWLFDO�VFLHQFH�FRXUVH�WDXJKW�DW�WKH�8QLYHUVLW\�RI�0LFKLJDQ��
The professor of this course has experimented with implementing gameful elements to his course over the years, 
DQG�KDV�FRQVHTXHQWO\�PRGL¿HG�KLV�FRXUVH�RYHU�WLPH��$V�UHVHDUFKHUV�ZH�KDYH�EHHQ�LQYROYHG�LQ�WZR�LWHUDWLRQV²RU�
³OHYHOV´²RI�KLV�FRXUVH��DQG�RXU�UHVHDUFK�GHVLJQ�KDV�³OHYHOHG�XS´�DV�ZHOO��7KLV�SDSHU�RXWOLQHV�WKH�GHYHORSPHQW�RI�
this course as well as the research agenda deployed to understand it.

6SHFL¿FDOO\��ZH�DVN�WKH�IROORZLQJ�UHVHDUFK�TXHVWLRQV�

(1) :KDW�LV�WKH�UHODWLRQVKLS�EHWZHHQ�VWXGHQWV¶�PRWLYDWLRQ�SUR¿OHV�DQG�ZKHWKHU�RU�QRW�WKH�JUDGLQJ�V\VWHP�encour-
ages them to work harder? 

(2) :KDW�LV�WKH�UHODWLRQVKLS�EHWZHHQ�VWXGHQWV¶�PRWLYDWLRQ�SUR¿OHV�DQG�ZKHWKHU�RU�QRW�WKH\�IHHO�more in control of 
their grades?

(3) :KDW�LV�WKH�UHODWLRQVKLS�EHWZHHQ�VWXGHQWV¶�PRWLYDWLRQ�SUR¿OHV�DQG�ZKHWKHU�RU�QRW�WKH\�complete more assign-
ments?

(4) :KDW� LV� WKH� UHODWLRQVKLS� EHWZHHQ� VWXGHQWV¶�PRWLYDWLRQ�SUR¿OHV� DQG� WKHLU� SHUFHLYHG�GLI¿FXOW\� RI�earning the 
grade they want?

(5) :KDW�LV�WKH�UHODWLRQVKLS�EHWZHHQ�VWXGHQWV¶�DWWLWXGHV�DQG�HQJDJHPHQW�ZLWK�WKH�JUDGLQJ�V\VWHP�DQG�WKH�UDWH�DW�
which they self-report selecting novel assignment types?

4XHVWLRQV�RQH� WKURXJK� IRXU�DUH�DGGUHVVHG� LQ�ERWK� LWHUDWLRQV�RI� WKH�FRXUVH�DQG�ZLOO� VHUYH� WR�VKRZ� WKDW� UHVXOWV�
DUH�UHSOLFDEOH��4XHVWLRQ�¿YH�H[SORUHV�DFDGHPLF�ULVN�WDNLQJ��DQ�DIIRUGDQFH�RI�JDPH�LQVSLUHG�FRXUVH�GHVLJQ�DQG�
D�GHVLUHG�RXWFRPH�RI�XQLYHUVLW\�OHYHO�FRXUVHV�LQ�JHQHUDO��:H�DOVR�HPSOR\�VRFLDO�QHWZRUN�DQDO\VLV�DSSURDFKHV�WR�
H[SORUH�D�VL[WK�TXHVWLRQ�+RZ�GR�VWXGHQWV�PDNH�VHQVH�RI�D�FRPSOH[�JDPH�LQVSLUHG�JUDGLQJ�V\VWHP�ZLWKLQ�DQG�
DFURVV�WKHLU�VRFLDO�QHWZRUNV"%\�HPSOR\LQJ�VRFLDO�QHWZRUN�DQDO\WLF�WHFKQLTXHV��ZH�JLYH�WKH�³JDPH´�RI�WKH�FRXUVH�
a visual structure by identifying how players form informal knowledge partnerships, which allowed us to see how 



��

the game played out. 

Gaming Political Science

The professor of the political science course under examination wished to design a course that gave his students 
more autonomy over the ways they approached course content. To accomplish this, he presented students with 
IRXU�RSWLRQV��L�H���³SDWKZD\V´��WKDW�FRXOG�EH�WDLORUHG�WR�WKHLU�RZQ�LQGLYLGXDO�SUHIHUHQFHV��:KLOH�ERWK�LWHUDWLRQV�RI�WKH�
course operate similarly, we describe each version to highlight differences and ground further discussion.

Fall 2011: Expanding Student Choice to Increase Motivation (Level-1)

7KH�JUDGLQJ�V\VWHP�RI�WKH�SROLWLFDO�VFLHQFH�FRXUVH�JLYHV�VWXGHQWV�FRQWURO�RYHU�WKHLU�¿QDO�JUDGH�LQ�WZR�GLVWLQFW�ZD\V��
First, students must choose the types�RI�DVVLJQPHQWV�WKDW�PDNH�XS�����RI�WKHLU�¿QDO�JUDGH��,Q�VR�GRLQJ�WKH\�FRP-
plete two out of three types of assignments offered throughout the term: traditional essays, an open-ended group 
SURMHFW��DQG�SRVWLQJ�DQG�UHVSRQGLQJ�RQ�WKH�FODVV�EORJ��6HFRQG��VWXGHQWV�DUH�JLYHQ�WKH�IUHHGRP�WR�GHWHUPLQH�KRZ�
each of the individual assignments is weighted� IRU� WKH�¿QDO�FRXUVH�JUDGH�FDOFXODWLRQ�� ,Q�RUGHU� WR� ³XQORFN´� WKHLU�
DELOLW\�WR�FKRRVH�DQG�ZHLJKW�WKHLU�FRXUVHZRUN��KRZHYHU��VWXGHQWV�DUH�UHTXLUHG�WR�FRPSOHWH�D�TXL]�WKDW�DVVHVVHV�
WKHLU�XQGHUVWDQGLQJ�RI�WKH�FRXUVH¶V�JUDGLQJ�V\VWHP��2QFH�WKLV�KDV�RFFXUUHG�VWXGHQWV�FDQ�FKRRVH�WKH�SDWK�WKH\�ZLOO�
IROORZ�WR�FRPSOHWH�WKH�FRXUVH��7KH�UHPDLQLQJ�����RI�D�VWXGHQW¶V�JUDGH�LV�WUDGLWLRQDO�LQ�WKDW�LW�FRQVLVWV�RI�D�FRUH�VHW�
RI�UHTXLUHPHQWV��DWWHQGDQFH�������³NHHSLQJ�XS�ZLWK�WKH�UHDGLQJ´�������DVVHVVHG�YLD�TXL]]HV�DQG�RU�EORJV���DQG�
³VHFWLRQ�´�ZKLFK�FRQVLVWV�RI�DWWHQGLQJ�GLVFXVVLRQ�VHFWLRQV��������)LJXUH���LV�DQ�H[DPSOH�RI�WKH�JUDGLQJ�V\VWHP�LQ�
DFWLRQ��6WXGHQW�³$´�FKRVH�WR�JLYH�WKUHH�RI�WKH�IRXU�DVVLJQPHQW�W\SHV�HTXDO�ZHLJKW��ZKLOH�6WXGHQW�³%´�FKRVH�WR�ZHLJK�
WKH�¿UVW�HVVD\�PRUH�KHDYLO\��SUHVXPDEO\�EHFDXVH�KH�SHUFHLYHV�KLPVHOI�WR�EH�D�JRRG�ZULWHU���

)LJXUH����)DOO������SRVVLEOH�FRXUVH�DVVLJQPHQW�FRQ¿JXUDWLRQV�

Fall 2012: Operationalizing Student Choices via Badges and LMS (Level-2)

In order to facilitate the added complexity, the professor of the political science course, in partnership with the au-
thors, implemented GradeCraft—a Learning Management System (LMS) used to keep track of the various moving 
parts of the grading system. GradeCraft consisted of a grade book as well as features that allowed students to 
track and predict their desired grade. It also allowed for the inclusion of badges that were awarded to students 
for various accomplishments. (GradeCraft follows gameful design principles, but is not described in this paper for 
reasons of space.)

$V�ZLWK�OHYHO����WKH�OHYHO���YHUVLRQ�RI�WKH�SROLWLFDO�VFLHQFH�FRXUVH�DVVLJQHG�IRUW\�SHUFHQW�RI�VWXGHQWV¶�JUDGH�LQ�WKH�
traditional manner. Students were again able to choose what types of assignments would make up the remaining 
VL[W\�SHUFHQW�RI�WKHLU�JUDGH��7KH�IRXU�DVVLJQPHQW�W\SHV��KRZHYHU��ZHUH�VOLJKWO\�PRGL¿HG�FRQVLVWHG�RI�WUDGLWLRQDO�HV-
VD\V��DQ�RSHQ�HQGHG�JURXS�SURMHFW��D�³QHZ�PHGLD´�LQGLYLGXDO�SURMHFW��DQG�FRQWULEXWLQJ�WR�WKH�FODVV�EORJ��6WXGHQWV�
were encouraged to work on two of the four assignment types, but are allowed to select any number. Students 
were again given the freedom to determine how each of the four assignment types was weighted. This decision 
ZDV�RSHUDWLRQDOL]HG�E\�JLYLQJ�VWXGHQWV�VL[�SRLQWV��FDOOHG�³.DSLWDO´��WR�³VSHQG´�RQ�DQ\�DVVLJQPHQW�W\SH�WKH\�ZLVKHG��
They spent their points through the LMS, and these points determined the weight of each assignment. A student 
FRXOG�KDYH��IRU�H[DPSOH��DVVLJQHG�DOO�VL[�SRLQWV�WR�DFDGHPLF�HVVD\V��6WXGHQW�³$´�LQ�)LJXUH�����'RLQJ�VR�ZRXOG�
PDNH�HVVD\V�VL[�WLPHV�DV�LPSRUWDQW�DV�EHIRUH��$Q\�DVVLJQPHQW�W\SH�ZLWKRXW�DW�OHDVW�RQH�.DSLWDO�SRLQW�ORVW�KDOI�LWV�
YDOXH�ZKHQ�FDOFXODWLQJ�¿QDO�FRXUVH�JUDGHV�
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In order to recognize and/or incentivize certain behaviors, students were awarded badges. Cumulatively, these 
EDGJHV�ZHUH�YDOXHG�DW�XS�WR�WZHQW\�¿YH�SHUFHQW�RI�WKH�WRWDO�SRLQWV�SRVVLEOH��DQG�WKXV�VHUYHG�DV�GH�IDFWR�H[WUD�FUHG-
LW��)LJXUH���VKRZV�WZR�VWXGHQWV�ZLWK�GLIIHUHQW�³JDPH�SODQV´�IRU�VXFFHHGLQJ�LQ�WKH�FRXUVH��DQG�7DEOH���VXPPDUL]HV�
key differences between the two iterations of the course:

Figure 2: Badges serving as an additional gameful layer. 

Level Term 
Taught

Grading System 
Platform Game-inspired Elements

1 Fall 2011 None (students man-
age themselves)

$VVLJQPHQW�&KRLFH��$VVLJQPHQW�:HLJKWLQJ

2 Fall 2012 LMS Supported $VVLJQPHQW�&KRLFH��$VVLJQPHQW�:HLJKWLQJ��
Badges, Grade Predictor

Table 1: Comparing levels 1 and 2.

Methodology

'DWD�IURP�ERWK�FRXUVHV�ZDV�JDWKHUHG�XVLQJ�RQOLQH�VXUYH\V�DGPLQLVWHUHG�LQ�WKH�¿QDO�ZHHNV�RI�WKH�WHUP��7KH�VXUYH\�
contained motivation and attitude items measured on a 5-point Likert scale. Academic Novelty and social network 
TXHVWLRQV�ZHUH�RQO\�SUHVHQW�LQ�WKH�)DOO������YHUVLRQ�RI�WKH�VXUYH\��7KH�HQWLUH�VXUYH\�WRRN�DERXW����PLQXWHV�WR�
complete in each year.

Sample

)RU�WKH�)DOO������WHUP�WKHUH�ZHUH�����VWXGHQWV�HQUROOHG��DQG�����FRPSOHWHG�WKH�VXUYH\��IRU�D�UHVSRQVH�UDWH�RI�
60%; for the Fall 2012 term there were 299 students enrolled, and 232 completed the survey, for a response rate 
RI�����

Measures

To measure student motivation we used the Patterns of Adaptive Learning Scales (PALS; Midgley et al., 2000). 
7KLV�LQVWUXPHQW�KDV�EHHQ�YDOLGDWHG�DQG�XVHG�LQ�PXOWLSOH�DUHDV��$PHV��������%OXPHQIHOG��������(OOLRW�	�+DUDFN-
LHZLF]���������DQG�SURGXFHV�VFDOHV�WKDW�LQGLFDWH�D�UHVSRQGHQW¶V�PDVWHU\�JRDO�RULHQWDWLRQ��0*2���SHUIRUPDQFH�DS-
proach orientation (PA), performance-avoidance orientation (PV), and avoiding novelty (AN). An example item 
UHODWLQJ�WR�0*2�LV��³2QH�RI�P\�JRDOV�LQ�WKLV�FODVV�LV�WR�OHDUQ�DV�PXFK�DV�,�FDQ�´�$Q�H[DPSOH�LWHP�UHODWLQJ�WR�3$�LV��
³,�ZDQW�WR�GR�EHWWHU�WKDQ�RWKHU�VWXGHQWV�LQ�P\�FODVV�´�$Q�H[DPSOH�LWHP�UHODWLQJ�WR�39�LV��³,W¶V�YHU\�LPSRUWDQW�WKDW�,�
GRQ¶W�ORRN�VWXSLG�LQ�WKLV�FODVV�´�$Q�H[DPSOH�LWHP�UHODWLQJ�WR�$1�LV��³,�SUHIHU�ZRUN�DV�,�KDYH�DOZD\V�GRQH�LW��UDWKHU�
WKDQ�WU\LQJ�VRPHWKLQJ�QHZ�´�(DFK�RI�WKH�VFDOHV�XVHG�LQ�WKH�VXUYH\�ZDV�KLJKO\�UHOLDEOH������
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Results

2/6�UHJUHVVLRQV�ZHUH�XVHG�WR�WHVW�UHVHDUFK�TXHVWLRQV�RQH�WKURXJK�¿YH��7DEOH�����5HVXOWV�DUH�SURPLVLQJ�DQG�LQGL-
FDWH�WKDW�ZKHWKHU�VWXGHQWV�³OLNH´�WKH�JUDGLQJ�V\VWHP�LV�SRVLWLYHO\�UHODWHG�WR�ZKHWKHU�WKH\�IHHO�HQFRXUDJHG�WR�ZRUN�
KDUGHU��WKHLU�SHUFHSWLRQV�RI�WKHLU�FRQWURO�RYHU�WKHLU�¿QDO�JUDGH��ZKHWKHU�VWXGHQWV�FRPSOHWH�PRUH�DVVLJQPHQWV��DQG�
WKH�HDVH�ZLWK�ZKLFK�VWXGHQWV�IHHO�WKH\�FDQ�HDUQ�WKH�JUDGH�WKH\�ZDQW��:H�QRWH�WKDW�WKHVH�¿QGLQJV�UHSOLFDWH�REVHU-
vations from our previous work on this topic (Fishman & Aguilar, 2012). 

Fall 2011 (Level-1) Fall 2012 (Level-2)

ȕ 6(�ȕ R2      ȕ 6(�ȕ R2

Encouragement of More Hard Work (2) .591 .613

     Intercept ���� .344 1.10 .341

     Mastery Orientation .182† .093 .198** ����

     Performance-Approach Orientation .189 .132 .132 .093

     Performance-Avoid Orientation -.091 .130 -.012 .092

     Interest in Class (3) .101 .095 .054 .084

�����³/LNLQJ´�RI�*UDGLQJ�6\VWHP���� .462*** ���� .494*** .054

Control Over Final Grade (5) ���� .668

     Intercept 1.052 .324 ����� .319

     Mastery Orientation ����� ���� -.014 ����

     Performance-Approach Orientation .162 .124 -.122 ����

     Performance-Avoid Orientation -.098 .122 .164* .086

     Interest in Classb .103 .090 -.054 ����

�����³/LNLQJ´�RI�*UDGLQJ�6\VWHPc ����*** .069 ����*** .050

More Assignment Completion (6) .495 .515

     Intercept ���� .385 .810 ����

     Mastery Orientation .261*** .104 .129 ����

     Performance-Approach Orientation ���� ���� .083 .103

     Performance-Avoid Orientation -.052 .146 -.028 .102

     Interest in Class .155 ���� .242** .094

�����³/LNLQJ´�RI�*UDGLQJ�6\VWHP ����*** .082 .341*** .059

     

Ease of Desired Grade Attainment���� ���� ����

     Intercept ���� ���� �����

     Mastery Orientation -.091 ���� -.023

     Performance-Approach Orientation ����† .103 -.056

     Performance-Avoid Orientation -.056 .102 .085

     Interest in Class .039 ���� -.090

�����³/LNLQJ´�RI�*UDGLQJ�6\VWHP ����*** .058 .561***

Assignment Variation (8) .546

     Intercept ����� .383

     Mastery Orientation -.020 .089

     Performance-Approach Orientation -.052 .104

     Performance-Avoid Orientation .083 .105

     Avoiding Novelty -.001 ����

     Interest in Class -.091 .094

�����³/LNLQJ´�RI�*UDGLQJ�6\VWHP .559*** .060

 Note: *** = p< .001; **= p < .01; * = p <.05; †= p < .10

Table 2: Replication across two iterations of the course.



50

:H�ZHUH�DOVR�SOHDVHG�WR�¿QG�SUHOLPLQDU\�VXSSRUW�IRU�WKH�LGHD�WKDW�LI�VWXGHQWV�OLNH�WKH�JUDGLQJ�V\VWHP��WKDW�WKH\�
will be more likely to try assignments that they may have otherwise avoided regardless of incoming predisposition 
towards avoiding academic novelty.

Grading System Help Network: Social Network Analysis

,I�WKH�JUDGLQJ�V\VWHP��DQG�ZKHWKHU�RU�QRW�VWXGHQWV�³OLNH´�LW��LV�WKH�PHFKDQLVP�WKDW�LV�DW�SOD\�ZLWK�JDPH�LQVSLUHG�
courses, as our data suggests, then it is important to explore how information regarding the grading system is 
GLVVHPLQDWHG�DPRQJ�VWXGHQWV��7R�H[SORUH�WKLV�TXHVWLRQ��ZH�DVNHG�VWXGHQWV�WR�QDPH�RWKHU�VWXGHQWV�WKH\�VSRNH�
with about the grading system, and using social network analysis tools (Csardi & Nepusz, 2006) created the rep-
resentation shown in Figure 3.

Figure 3: Fall 2012 Political Science grading system help network.

Initial social network analysis yielded a pattern of interaction that seemed dominated by solo students, and also 
contained a number of dyads and triads (Figure 3). One possibility for this pattern is that most of the students in 
WKH�FRXUVH�ZHUH�DEOH�WR�XQGHUVWDQG�WKH�JUDGLQJ�V\VWHP�RQ�WKHLU�RZQ��RU�ZHUH�DEOH�WR�¿QG�RQH�RU�WZR�SHHUV�WR�KHOS�
them make sense of it. 

8SRQ�FORVHU�LQVSHFWLRQ�ZH�DOVR�QRWLFHG�HYLGHQFH�RI�WZR�³VXE�QHWZRUNV�´�1HWZRUN�$�DQG�1HWZRUN�%��)LJXUH����DUH�
each characterized by different suggested behaviors across the actors of each network. Network A suggests a 
³GDLV\�FKDLQ´�SDWWHUQ�RI�LQWHUDFWLRQ�WKDW�LV�QRW�QHFHVVDULO\�GRPLQDWHG�E\�D�FHQWUDO�¿JXUH��EXW�LQVWHDG�UHSUHVHQWV�
knowledge of the grading system moving from one person to one or two others, without establishing a hub of in-
IRUPDWLRQ��1HWZRUN�%��RQ�WKH�RWKHU�KDQG�VXJJHVWV�WKH�RSSRVLWH��6WXGHQW�9���VHUYHV�DV�D�SURPLQHQW�QRGH��GXH�WR�
being named multiple times compared to his or her peers) and is generally surrounded by other prominent nodes 
VXFK�DV�VWXGHQWV�9����9�����DQG�9����%RWK�VXE�QHWZRUNV�LPSO\�GLIIHUHQW�ZD\V�WKDW�LQIRUPDWLRQ�DERXW�WKH�JUDGLQJ�
system was disseminated. 

 

Figure 4: Fall 2012 grading system help sub-networks. 

   Network A                 Network B
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:KLFK�IDFWRUV�UHODWH�WR�KRZ�WKHVH�VXE�QHWZRUNV�IRUP"�/RJLVWLF�UHJUHVVLRQ�DQDO\VLV�VXJJHVWV�RQH�SRVVLELOLW\��6WX-
GHQWV�ZHUH�DVNHG�WR�LGHQWLI\�WKH�VRXUFHV�RI�LQIRUPDWLRQ�WKH\�XVHG�WR�PDNH�VHQVH�RI�WKH�V\OODEXV²ZKLFK�UHSUHVHQW-
HG�WKH�RQO\�IRUPDO�GRFXPHQWDWLRQ�RI�WKH�JUDGLQJ�V\VWHP��&RQVHTXHQWO\��ZH�LQIHU�WKDW�DVNLQJ�IRU�KHOS�LQ�XQGHUVWDQG-
ing the syllabus serves as a reasonable proxy for asking for help with the grading system. 

Results indicate that, after controlling for other possible sources of information (e.g., the syllabus itself or the pro-
IHVVRU���WKH�3HUIRUPDQFH�$SSURDFK�2ULHQWDWLRQ��3$��ZDV�WKH�RQO\�IDFWRU�WKDW�VLJQL¿FDQWO\�SUHGLFWHG�students ask-
ing other students for help with the grading system (Table 3). Since PA orientation revolves around public demon-
VWUDWLRQ�RI�FRPSHWHQFH�WKLV�PDNHV�VHQVH²DVNLQJ�IRU��DQG�JLYLQJ��KHOS�OLNHO\�UHSUHVHQWV�D�GHVLUH�WR�EH�SXEOLFDOO\�
FRPSHWHQW�ZKHQ�HQJDJLQJ�ZLWK�WKH�JUDGLQJ�V\VWHP��ZKLFK�UHTXLUHV�XQGHUVWDQGLQJ�LW�¿UVW��:H�UHLWHUDWH��KRZHYHU��
WKDW�WKHVH�¿QGLQJV�DUH�SUHOLPLQDU\�DQG�ZDUUDQW�IXUWKHU�LQYHVWLJDWLRQ�

ȕ 6(��ȕ eȕ�(odds ratio)
     Intercept �������������� ����������� .624
Controlling for other Sources of Information 
     Syllabus .144 .295 1.155
     Professor .018 .303 1.019
     Graduate Student Instructor .455 .356 �����

Motivation Factors
     Mastery Orientation .120 .149 �����
     Performance-Approach Orientation ����* .216 1.596
     Performance-Avoid Orientation -.349 .218 ����
     Avoiding Novelty -.088 .153 .915

   Note: **= p < .01; * = p <.05; †= p < .10

Table 3: Students helping fellow students in understanding syllabus.

Implications                                                                                                                              

:H�DUH�SOHDVHG�WKDW�WKH�VHFRQG�LWHUDWLRQ�RI�WKH�SROLWLFDO�VFLHQFH�JUDGLQJ�V\VWHP�UHSOLFDWHG�UHVXOWV�IURP�WKH�SULRU�
year (Fishman & Aguilar, 2012). This suggests that game-inspired grading system interventions can be robust over 
time. If true, then interventions such as this one can scale so that more students can feel a sense of control over 
WKHLU�¿QDO�FRXUVH�JUDGH��DV�ZHOO�DV�EH�PRWLYDWHG�WR�ZRUN�PRUH�DQG�ZRUN�harder.��)RU�ZKDW¶V�D�JRRG�JDPH�LI�QRW�
RQH�WKDW�PDNHV�\RX�ZDQW�WR�ZRUN�KDUG�WR�³EHDW�LW´"��<HW��JDPHV�DUHQ¶W�VLPSO\�DERXW�SXWWLQJ�LQ�WLPH��7KH\�DUH�DOVR�
about having the freedom from failure to develop skills that might otherwise go underdeveloped. This is why we are 
happy to have collected evidence that suggests game-inspired grading systems support tolerance for academic 
QRYHOW\��UHJDUGOHVV�RI�WKH�PRWLYDWLRQ�SUR¿OH�D�VWXGHQW�HQWHUV�WKH�FRXUVH�ZLWK��

Further Study

Future research will ideally continue to add evidence to the notion that game-inspired grading systems are learning 
environments worth spreading because they encourage autonomy, lessen the risk of failure, and motivate students 
WR�ZRUN�KDUGHU��<HW��ZH�DOVR�UHFRJQL]H�WKDW�WKHVH�JUDGLQJ�V\VWHPV�DUH�MXVW�WKDW��systems that unfold dynamically. 
In order to better understand them and what parts of them promote adaptive learning behavior we have taken an 
LQLWLDO�VWHS�WRZDUGV�H[SORULQJ�WKH�XQGHUO\LQJ�QHWZRUNV�DW�SOD\�WKDQNV�WR�VRFLDO�QHWZRUN�DQDO\VLV�WHFKQLTXHV��:KLOH�
our data is preliminary, we hope make more sense of it over time. This is why we strive to push our methods as 
well as our design, so that our research may continue to level-up.

Endnotes
(1) )DOO������0*2�Į �����)DOO������0*2�Į �����)DOO������3$�Į ����)DOO������3$�Į �����)DOO������39�Į �����)DOO������39�Į �����)DOO������

$1�Į �����)DOO������$1��Į ����

(2) ³7KH�JUDGLQJ�V\VWHP�HQFRXUDJHV�PH�WR�ZRUN�KDUGHU�WKDQ�,�ZRXOG�LQ�D�GLIIHUHQW�NLQG�RI�JUDGLQJ�V\VWHP´

(3) ³,�¿QG�WKLV�FODVV�LQWHUHVWLQJ´

(4) ³,�OLNH�WKH�JUDGLQJ�V\VWHP´
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(5) ³,�KDYH�PRUH�FRQWURO�RYHU�P\�¿QDO�FRXUVH�JUDGH�EHFDXVH�RI�WKH�JUDGLQJ�V\VWHP´

(6) ³,�GR�PRUH�DVVLJQPHQWV�EHFDXVH�RI�WKH�JUDGLQJ�V\VWHP�´

(7) ³,�WKLQN�LW�LV�PXFK�HDVLHU�WR�HDUQ�WKH�JUDGH�,�ZDQW�EHFDXVH�RI�WKH�JUDGLQJ�V\VWHP�´

(8) �³7KH�JUDGLQJ�V\VWHP�HQFRXUDJHV�PH�WR�ZRUN�RQ�DVVLJQPHQW�W\SHV�,�ZRXOG�QRUPDOO\�DYRLG�´

References

Ames, C. (1992). Classrooms: Goals, structures, and student motivation. Journal of Educational Psychology, 
84��������������

%OXPHQIHOG��3����������&ODVVURRP�OHDUQLQJ�DQG�PRWLYDWLRQ��&ODULI\LQJ�DQG�H[SDQGLQJ�JRDO�WKHRU\��Journal of Edu-
cational Psychology, 84��������������

Csikszentmihalyi, M. (2008). Flow: The psychology of optimal experience� �3�6��(GLWLRQ�HG����1HZ�<RUN��+DUSHU�
Perennial.

Csardi G, Nepusz T: The igraph software package for complex network research, InterJournal, Complex Systems 
1695. 2006

(OOLRW��$��-���	�+DUDFNLHZLF]��-��0����������$SSURDFK�DQG�DYRLGDQFH�DFKLHYHPHQW�JRDOV�DQG�LQWULQVLF�PRWLYDWLRQ��$�
mediational analysis. Journal of Personality and Social Psychology, 70��������������

)LVKPDQ��%���	�$JXLODU��6��������� *DPLQJ�WKH�&ODVV��8VLQJ�D�*DPH�EDVHG�*UDGLQJ�6\VWHP�WR�*HW�6WXGHQWV�WR�
:RUN�+DUGHU����DQG�/LNH�,W��,Q�&��0DUWLQ��$��2FKVQHU��	�.��6TXLUH��(GV����Proc. GLS 8.0 �SS�����±������
Pittsburgh, PA: ETC Press.

Gee, J. P. (2003). What videogames have to teach us about learning and literacy. New York: Palgrave Macmillan.

0LGJOH\��&���0DHKU��0��/���+UXGD��/��=���$QGHUPDQ��(���$QGHUPDQ��/���)UHHPDQ��.��(���������8UGDQ��7����������0DQXDO�
IRU�WKH�3DWWHUQV�RI�$GDSWLYH�/HDUQLQJ�6FDOHV��3$/6���$QQ�$UERU��0,��8QLYHUVLW\�RI�0LFKLJDQ�

Sheldon, L. (2012). The multiplayer classroom: Designing coursework as a game��%RVWRQ��0$��&HQJDJH�/HDUQLQJ�

Acknowledgments

:H�RZH�WKDQNV�WR�0LND�/D9DTXH�0DQW\��WKH�RULJLQDO�GHVLJQHU�RI�WKH�SROLWLFDO�VFLHQFH�FRXUVH��DV�ZHOO�DV�WKH�VWX-
dents who courageously played the game.


