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INTRODUCTION

As part of Summer 2018 Education Technology project, |
am investigating the area of game-based learning in
general, and the analysis of game-based learning outcomes,
in particular.

In order to thoroughly understand the field of game-based
learning, detailed research is performed in the dominant
education theories and their adaptations in game-based
learning, advantages of game-based learning over
traditional learning methodologies, and the differentiation
in learning outcomes depending on who the player is
competing against, the player’s gender and the player’s
choices.

As a result of the studies done in the game-based learning
area, the question that is identified and addressed through
my research project is:

Is gender-based differentiation of games and game
elements beneficial with respect to learner performance
and learning outcomes? Are some activities irrelevant,
or unachievable for any gender?

RELATED WORK

To obtain an in-detail understanding of the game-based
learning field and existing platforms, techniques and
methodologies, along with their benefits/limitations, a
wide-scale (taking into consideration multiple existing
studies and techniques) exploration is done in the below
given topics.

1. Dominant education theories and how game-
based learning techniques implement and
execute these theories. As per the information
given in [1] Art of Teaching Science (2018),
David Ausubel’s Meaningful Learning Model is
investigated and from [2] Eck, R.V. (2006), it is
substantiated that Meaningful Learning Model is
adopted in game-based learning techniques,
substantiated with the help of the techniques
followed in RollerCoaster Tycoon game. Also,
after analyzing the Experiential Learning Theory
put forward by David A. Kolb as obtained from [3]
Learning Theories (2018), it was found that game-
based learning techniques support this theory
(substantiated in [4] Perrotta, C. et. al. (2013)).

2. Advantages of using game-based techniques for
learning as compared to traditional learning
methodologies. While exploring the existing
game-based learning techniques, as per [5] Huhn, J

(2013), it was found out that game-based learning
provides more engagement, motivation, higher
performance, and encourages more voluntary hard
work in students.

3. Whether the learning outcomes differ
depending on whom the player is competing
against. Multiple existing studies (Pew Internet
and American Life Project as mentioned in [6]
Lenhart et. al. 2008, [7] Plass, J.L. et.al.2015, [8]
Ryan, R. M. et. al. 2000) inferred that interest-
driven and  friendship-driven  constructive
competition increases the motivation and
engagement factors for the learners. Also, self-
Perception  obtained by playing against
competitors promotes a sense of presence, game
enjoyment, and an intention for future play,
provided the player is not constantly getting
defeated by the competitors. In such a case, the
player should consider going down levels, until
he/she is confident enough in all the required skills
to compete again.

4. Whether learning outcome changes depending
on the player’s gender. From multiple studies, it
was observed that female students lacked previous
gaming experiences and it adversely affected their
attitude towards gaming. But once they are
supported with game-based platform learning
companions, and as they get familiarized with
gaming techniques, it was found that they quickly
got adapted to the techniques and outperformed
their male counterparts in many scenarios ([9]
Buffum, P.S. et.al. 2015, [10] Yen, J. et.al. 2011,
[11] Tsai, F. 2017, [12] Lukosch, H. et.al. 2017).

5. Whether the learning outcomes differ
depending upon the choices the player makes
while playing the different levels. As per [13]
Schwartz, D.L. et. al. (2013), it was observed that
the learner’s choice patterns do affect their
learning outcomes. Hence, assessment also is to be
adapted based on the choices the learner’s make
while attempting different gaming levels and
sections.

NULL HYPOTHESIS

The null hypothesis which is tried to be proved against, in
this research is: “Gender-based differentiation of games
and game elements yields higher learner performance



and higher learning outcomes. Some activities are
irrelevant, or unachievable for a given gender.”

RESEARCH CONDUCTED, AND METHODOLOGIES
USED

Case Study: To research on the problem statement, the first
methodology used is to perform quantitative case study on
two game-based learning platforms for elementary aged
students named [14] Reading Eggs (2018) (helps in English
Language Reading skill development), and [15] Reflex
Math (2018) (helps in developing addition, subtraction,
multiplication, and division skills). Both the tools have
games which appear to appeal to either boys or girls. There
are many neutrally designed games and game elements too.
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Figure 1. [1] Reading Eggs Home Page — Story Lands (appeals
to girls), Driving Tests (appeals to boys), all others (neutral)
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Figure 2. [2] Reflex Math — Alien Sundae (appeals to girls),
Ninja Stars (appeals to boys). There are many similar
differentiator game choices. There are many neutral games too.

The case study is performed for the following sections:

1. Performance of Reading Eggs Games - Data Set 1
— Boys on boy appealed games, girls on girl
appealed games

2. Performance of Reading Eggs Games, Data Set 2 —
Boys on girl appealed games, girls on boy
appealed games

3. Performance of Reading Eggs Games, Data Set 3 —
neutral games

4. Performance of Reflex Math Games - Data Set 4 —
Boys on boy appealed games, girls on girl
appealed games

5. Performance of Reflex Math Games, Data Set 5 —
Boys on girl appealed games, girls on boy
appealed games

6. Performance of Reflex Math Games, Data Set 6 —
neutral games

Survey Methodology: The second research methodology
followed is to perform a survey with questions formulated
to collect data points on the dependent variables of attempt
count, pass percent, return count etc. on game activities (the
questions are relevant to elementary game-based learning
platforms and Reading Eggs and Reflex Math tools). The
survey was published in [16] PeerSurvey (2018),
http://peersurvey.cc.gatech.edu. The information regarding
the purpose of the survey and PeerSurvey link were posted
in Piazza and OMSCS Google + group. The survey
received 28 responses.

DATA SET ANALYSIS — CHI SQUARE TEST RESULTS
For data analysis, | made use of Chi-Square Test
methodology. The independent variable is chosen as
gender category (girls, boys). Chosen dependent
variables are attempt count, pass count, and return
count for boy-appealing, girl-appealing, and neutral
games for both categories. If children returned to the
same game level multiple times, each attempt is added
into the attempt count and each second and subsequent
attempt is added into the return count.

No: of boys = 34
No: of girls =17

Chi-Square test is chosen as the methodology for
analysis since the distribution of boys and girls are
unequal. In Chi-Square test, we are comparing against
expected values and observed values of dependent
variables for each independent variable category. An
example of expected value calculation of a dependent
variable ‘attempts on girl appealing games’ by the
independent variable category ‘girls’ can be calculated as
‘% of girl appealer game attempts against total attempts
multiplied by total number of attempts by girls’. Thus, if
the number of girls is less, the expected values will come
down proportionately, and thus will automatically be
taken into consideration in the Chi-Square test
comparison.


http://peersurvey.cc.gatech.edu/

The step by step procedure of analysis performance is given
below:

Data Set 3:
Data Set 1:

Reading Eggs - Data Set 3 : Boys on Neutral Games, Girls on Neutral Games

Reading Eggs - Data Set 1: Boys on Boy Games, Girls on Girl Games

Table 3: Data Set 3: Reading Eggs data obtained from Boys
Table 1: Data Set 1: Reading Eggs data obtained from Boys performing Neutral Games and Girls performing Neutral
performing Boy Appealing Games and Girls performing Girl Games

Appealing Games

Data Set 4:
Data Set 2:

Reflex Math - Data Set 4 : Boys on Boy Games, Girls on Girl Games
Reading Eggs - Data Set 2 : Boys on Girl Games, Girls on Boy Games

19
| |

Table 4: Data Set 4: Reflex Math data obtained from Boys

performing Boy Appealing Games and Girls performing Girl
Appealing Games

Table 2: Data Set 2: Reading Eggs data obtained from Boys

performing Girl Appealing Games and Girls performing Boy
Appealing Games



Data Set 5: Combined Data for Reading Eggs:

Reflex Math - Data Set 5 : Boys on Girl Games, Girls on Boy Games Reading Eggs

Table 5: Data Set 5: Reflex Math data obtained from Boys
performing Girl Appealing Games and Girls performing Boy
Appealing Games

Data Set 6:
Table 7: Combined Data for Reading Eggs

Reflex Math - Data Set 6 : Boys on Neutral Games, Girls on Neutral Games

Combined Data for Reflex Math:

Reflex Math

24
16
18
12
16
- | | 1|

Table 6: Data Set 6: Reflex Math data obtained from Boys 4 12 12
performing Neutral Games and Girls performing Neutral
Games
19 5 16
3 12 12

Table 8: Combined Data for Reflex Math



Total Attempt Counts:

Total Counts - Attempts

Table 9: Total Attempt counts combining Reading Eggs and
Reflex Math Attempt counts

Chi-Square Expected Value Calculations for Attempts:

Chi-Square Expected Value Calculations - Attempts

(63/178) * 100 =

% of boy appealer attempts 35.39
(40/178) * 100 =
% of girl appealer attempts 22.47
{75/178) * 100 =
% of neutral attempts 4213
Expected attempts of boys | 0.3539* 111 =
for boy appealers 39.28

Expected attempts of girls
for boy appealers
Expected attempts of boys
for girl appealers
Expected attempts of girls
for girl appealers
Expected attempts of boys
for neutral games
Expected attempts of girls
for neutral games

0.3539 * 67 =23.71
0.2247 * 111 =
24.94

0.2247 * 67 = 15.05
0.4213* 111 =
46.76

0.4213 * 67 =28.23

Table 10: Chi — Square Expected Value Calculations for
Attempts

Chi — Square Analysis — Boy Attempt Rate

Chi- Square Analysis - Boy Attempt Rate

12

0.001382332

Table 11: Chi — Square Analysis — Boy Attempt Rate

Chi — Square Analysis — Girl Attempt Rate

Chi- Square Analysis - Girl Attempt Rate

1.82371E-05

Table 12: Chi — Square Analysis — Girl Attempt Rate

Total Pass Counts:

Total Counts - Pass

Table 13: Total Pass counts combining Reading Eggs and
Reflex Math Pass counts



Chi-Square Expected Value Calculations for Pass
Counts:

Chi-Square Expected Value Calculations - Pass

% of boy appealer pass

count against total pass | (42/128) * 100 =
count 32.81
% of girl appealer pass
count against total pass (31/128) * 100 =
count 24.22
% of neutral pass count (55/128) * 100 =
against total pass count 42.97
Expected passes of boys for
boy appealers 0.3281 * 77 =25.26
Expected passes of girls for
boy appealers 0.3281 * 51 =16.73
Expected passes of boys for

girl appealers 0.2422 * 77 =18.65

Expected passes of girls for

girl appealers 0.2422 *51=12.35

Expected passes of boys for

neutral games 0.4297* 77 =33.09

Expected passes of girls for

neutral games 0.4297 *51=21.91

Table 14: Chi — Square Expected Value Calculations for Pass
Counts

Chi — Square Analysis — Boy Pass Rate

Chi- Square Analysis - Boy Pass Rate

0.008248359

Table 15: Chi — Square Analysis — Boy Pass Rate

Chi — Square Analysis — Girl Pass Rate

Chi- Square Analysis - Girl Pass Rate

Table 16: Chi — Square Analysis — Girl Pass Rate

Total Return Counts:

Total Counts - Return

Table 17: Total Return counts combining Reading Eggs and
Reflex Math Return counts



Chi-Square Expected Value Calculations for Return
Counts:

Chi-5quare Expected Value Calculations - Returns

(38/117) * 100 =

% of boy appealer returns 32.48
(27/117) * 100 =

% of girl appealer returns 23.08
(52/117) * 100 =

% of neutral returns 44,44

Expected returns of boys

for boy appealers 0.3248 * 69=22.41
Expected returns of girls for
boy appealers 0.3248 * 48 =15.59

Expected returns of boys
for girl appealers
Expected returns of girls for

0.2308 * 50 = 15.93

girl appealers 0.2308 * 48 = 11.08
Expected returns of boys
for neutral games

Expected returns of girls for

0.4444* 69 = 30.66

neutral games 0.4444 * 48 = 21.33

Table 18: Chi — Square Expected Value Calculations for
Return Counts

Chi — Square Analysis — Boy Return Rate
Chi- Square Analysis - Boy Return Rate

0.006408658

Table 19: Chi — Square Analysis — Boy Return Rate

Chi — Square Analysis — Girl Return Rate

Chi- Square Analysis - Girl Return Rate

20

0.000708251

Table 20: Chi — Square Analysis — Girl Return Rate

Resultant P — Values obtained from Chi — Square Tests:

1. Boy Attempt Rate: 0.001382332
2. Girl Attempt Rate: 0.000012371
3. Boy Pass Rate: 0.008248359

4. Girl Pass Rate: 0.000718628

5. Boy Return Rate: 0.006408658
6. Girl Return Rate: 0.000708251

None of the resultant P — values are significant enough, i.e.
all values are less than 0.05. Hence it can be inferred that
there is no direct relationship between the gender appeals in
games to the learner performance and learning outcomes.
Also, the insignificant P — Values in the pass rate suggest
that there is no activity which could be considered as
unscalable or irrelevant to any given gender.

SURVEY RESPONSES

The survey responses provided certain insights into
qualitative aspects of gender-based appeals in game
activities.

1. Gender appeals help as a motivational ingredient.
However, case study results suggested that it is not
significant, as children attempted gender appealing
games and neutral games quite often, and even
opposite gender appealers at a lesser frequency.



Is there any game element/activity/task (puzzles, arcade items, story
characters, quizzes, tests, different kinds of games portraying
princesses, ninja etc.) in any of those game-based platforms / tools
which tries to attract/appeal children based on their gender?

5. N/A
6. NA
7.N/A
18. Yes
19 h, all of those

0. some ask for gender and customize the players accordingly

nsters and trucks for boys

Figure 3: Survey Response: Gender Appeal Presence in
Game Activities

If yes, could you please provide corresponding details?

2. Kids love Ninja Turtles and Batman

3.N/a

doesr

for boys and story characters for girls

h lots of color
the appeal for children

1. funny characters
2. the characters | belie

racters and quizzes

Figure 4: Survey Response: More Details on Gender
Appeal Presence in Game Activities

2. Survey responders think that there is no game activity
which could be considered as insignificant or
irrelevant.

Have you found any game task irrelevant or insignificant in any of the
game-based learning platforms / tools?

nm_.ww
- 3333%F53

Figure 5: Survey Response: Thoughts on Insignificance
of Game Activities

LIMITATIONS
The following are the identified limitations of the research
conducted.

1. My case study was conducted among elementary
aged kids. Hence, it may not be generalizable
across higher educational grades.

2. My case study was limited in using only two
game-based learning tools: ‘“Reading Eggs” and
“Reflex Math”. Extending this to more such tools
and platforms might yield a broader result.

CONCLUSION
Summarizing the problem statement, null hypothesis, and
Chi — Square data analysis and survey results:

Problem statement: Is gender-based differentiation of
games and game elements beneficial with respect to learner
performance and learning outcomes? Are some activities
irrelevant, or unachievable for any gender?

Null Hypothesis: Gender-based differentiation of games
and game elements yields higher learner performance and
higher learning outcomes. Some activities are irrelevant, or
unachievable for a given gender.

Chi — Square Analysis Results: None of the resultant P —
values are significant enough. Hence it can be inferred that
there is no direct relationship between the gender appeals in
games to the learner performance and learning outcomes.
Also, the insignificant P — Values in the pass rate suggest
that there is no activity which could be considered as
unscalable or irrelevant to any given gender.



Survey Results: Gender appeals help as a motivational
ingredient. Also, Survey responders think that there is no
game activity which could be considered as insignificant or
irrelevant.

Combining the observations obtained from Chi-Square data
analysis and survey responses, it can be inferred that the
null hypothesis can be proved against. The inferences from
the research conducted can be concluded as below:

1. Insignificant P — Values in Attempt Rate, Pass
Rate and Return Rate suggest that there is no
direct relationship between the gender appeals in
games to the learner performance and learning
outcomes. Gender appeals only serve as a
motivational factor for children to attempt or
return to a game, but not to a significant level.

2. There is no activity which could be considered as
unscalable or irrelevant to any given gender.

FUTURE WORK
The potential areas of extending my research study to make
a very generalizable assertion on my conclusion are:

1. Conduct case studies on multiple game-based
learning platforms and their specific gender-
appealing games.

2. Conduct case studies with student of middle
school, high school and college going ages.

REFERENCES

1. Artof Teaching Science (2018). Meaningful Learning
Model. Retrieved on June 10, 2018 from
http://artofteachingscience.org/mos/2.10.html

2. Eck, R.V. (2006). Digital Game-Based Learning: It's
Not Just the Digital Natives Who Are Restless....
Retrieved on June 10, 2018 from
https://www.researchgate.net/publication/242513283 _
Digital_ Game_Based LEARNING_It's_Not Just the
Digital_Natives Who_Are_Restless

3. Learning Theories. (2018). Experiential Learning
(Kolb). Retrieved on June 10, 2018 from
https://www.learning-theories.com/experiential-
learning-kolb.html

4. Perrotta, C., Featherstone, G., Aston, H. and Houghton,
E. (2013). Game-based Learning: Latest Evidence and
Future Directions (NFER Research Programme:
Innovation in Education). Slough: NFER. Retrieved on
May 20, 2018 from
http://ocw.metu.edu.tr/pluginfile.php/10919/mod_resou
rce/content/1/GAMEOQL.pdf

10.

11.

12.

13.

Huhn, J. 2013. Get the Facts on Game-Based Learning
(Infographic). Retrieved on May 20, 2018 from
http://www.theknowledgeguru.com/game-based-
learning-infographic/

Lenhart, A., Kahne, J., Middaugh, E., Macgill, E. R.,
Evans, C., & Vitak, J. (2008, September 16). Teens,
video games, and civics. Washington, DC. Pew
Internet & American Life Project. Retrieved on June
10, 2018 from
https://files.eric.ed.gov/fulltext/ED525058.pdf

Plass, J. L; Homer, B.D; Kinzer, C.K (2015).
Foundations of Game-Based Learning. Retrieved on
June 9, 2018 from
https://files.eric.ed.gov/fulltext/EJ1090277.pdf

Ryan, R. M., & Deci, E. L. (2000). Self-determination
theory and the facilitation of intrinsic motivation,
social development, and well-being. American
Psychologist, 55, 68-78. Retrieved on June 10, 2018
from https://ac.els-cdn.com/S0361476X99910202/1-
52.0-S0361476X99910202-main.pdf?_tid=6fh36c6c¢-
12e1-4dc5-824f-

c26ec9echbbl&acdnat=1528662243 7be39c7ff17ff1ld
7ee088c94d4771dch

Buffum, P.S; Boyer, K.E; Wiebe, E.N; Mott, B.W;
Lester, J.C (2015). Mind the Gap: Improving Gender
Equity in Game-Based Learning Environments with
Learning Companions. Retrieved on June 10, 2018
from https://www.intellimedia.ncsu.edu/wp-
content/uploads/buffum-aied-2015.pdf

Yen, J; Wang, J; Chen, | (2011). Gender Differences in
Mobile Game-Based Learning to Promote Intrinsic
Motivation. Retrieved on June 10, 2018 from
https://www.researchgate.net/profile/Jung_Chuan_Yen
/publication/262357927_Gender_differences_in_mobil
e_game-
based_learning_to_promote_intrinsic_motivation/links/
547¢248f0cf205d16881cf67/Gender-differences-in-
mobile-game-based-learning-to-promote-intrinsic-
motivation.pdf?origin=publication_detail

Tsai, F. (2017). An Investigation of Gender
Differences in a Game-based Learning Environment
with Different Game Modes. Retrieved on June 10,
2018 from http://www.ejmste.com/pdf-67835-
119127filename=An%20Investigation%200f.pdf

Lukosch, H; Kurapati, S; Groen, D; Verbraeck, A.
(2017). Gender and Cultural Differences in Game-
Based Learning Experiences. Retrieved on June 10,
2018 from
www.ejel.org/issue/download.html?idArticle=603

Schwartz, D.L., Arena, D. (2013). Measuring What
Matters Most. Choice-Based Assessments for the
Digital Age. Massachussets, MA: MIT Press. Retrieved
on May 27, 2018 from https://dmlcentral.net/wp-


http://artofteachingscience.org/mos/2.10.html
https://www.researchgate.net/publication/242513283_Digital_Game_Based_LEARNING_It's_Not_Just_the_Digital_Natives_Who_Are_Restless
https://www.researchgate.net/publication/242513283_Digital_Game_Based_LEARNING_It's_Not_Just_the_Digital_Natives_Who_Are_Restless
https://www.researchgate.net/publication/242513283_Digital_Game_Based_LEARNING_It's_Not_Just_the_Digital_Natives_Who_Are_Restless
https://www.learning-theories.com/experiential-learning-kolb.html
https://www.learning-theories.com/experiential-learning-kolb.html
http://ocw.metu.edu.tr/pluginfile.php/10919/mod_resource/content/1/GAME01.pdf
http://ocw.metu.edu.tr/pluginfile.php/10919/mod_resource/content/1/GAME01.pdf
http://www.theknowledgeguru.com/game-based-learning-infographic/
http://www.theknowledgeguru.com/game-based-learning-infographic/
https://files.eric.ed.gov/fulltext/ED525058.pdf
https://files.eric.ed.gov/fulltext/EJ1090277.pdf
https://ac.els-cdn.com/S0361476X99910202/1-s2.0-S0361476X99910202-main.pdf?_tid=6fb36c6c-12e1-4dc5-824f-c26ec9ec55b1&acdnat=1528662243_7be39c7ff17ff1d7ee088c94d4771dcb
https://ac.els-cdn.com/S0361476X99910202/1-s2.0-S0361476X99910202-main.pdf?_tid=6fb36c6c-12e1-4dc5-824f-c26ec9ec55b1&acdnat=1528662243_7be39c7ff17ff1d7ee088c94d4771dcb
https://ac.els-cdn.com/S0361476X99910202/1-s2.0-S0361476X99910202-main.pdf?_tid=6fb36c6c-12e1-4dc5-824f-c26ec9ec55b1&acdnat=1528662243_7be39c7ff17ff1d7ee088c94d4771dcb
https://ac.els-cdn.com/S0361476X99910202/1-s2.0-S0361476X99910202-main.pdf?_tid=6fb36c6c-12e1-4dc5-824f-c26ec9ec55b1&acdnat=1528662243_7be39c7ff17ff1d7ee088c94d4771dcb
https://ac.els-cdn.com/S0361476X99910202/1-s2.0-S0361476X99910202-main.pdf?_tid=6fb36c6c-12e1-4dc5-824f-c26ec9ec55b1&acdnat=1528662243_7be39c7ff17ff1d7ee088c94d4771dcb
https://www.intellimedia.ncsu.edu/wp-content/uploads/buffum-aied-2015.pdf
https://www.intellimedia.ncsu.edu/wp-content/uploads/buffum-aied-2015.pdf
https://www.researchgate.net/profile/Jung_Chuan_Yen/publication/262357927_Gender_differences_in_mobile_game-based_learning_to_promote_intrinsic_motivation/links/547c248f0cf205d16881cf67/Gender-differences-in-mobile-game-based-learning-to-promote-intrinsic-motivation.pdf?origin=publication_detail
https://www.researchgate.net/profile/Jung_Chuan_Yen/publication/262357927_Gender_differences_in_mobile_game-based_learning_to_promote_intrinsic_motivation/links/547c248f0cf205d16881cf67/Gender-differences-in-mobile-game-based-learning-to-promote-intrinsic-motivation.pdf?origin=publication_detail
https://www.researchgate.net/profile/Jung_Chuan_Yen/publication/262357927_Gender_differences_in_mobile_game-based_learning_to_promote_intrinsic_motivation/links/547c248f0cf205d16881cf67/Gender-differences-in-mobile-game-based-learning-to-promote-intrinsic-motivation.pdf?origin=publication_detail
https://www.researchgate.net/profile/Jung_Chuan_Yen/publication/262357927_Gender_differences_in_mobile_game-based_learning_to_promote_intrinsic_motivation/links/547c248f0cf205d16881cf67/Gender-differences-in-mobile-game-based-learning-to-promote-intrinsic-motivation.pdf?origin=publication_detail
https://www.researchgate.net/profile/Jung_Chuan_Yen/publication/262357927_Gender_differences_in_mobile_game-based_learning_to_promote_intrinsic_motivation/links/547c248f0cf205d16881cf67/Gender-differences-in-mobile-game-based-learning-to-promote-intrinsic-motivation.pdf?origin=publication_detail
https://www.researchgate.net/profile/Jung_Chuan_Yen/publication/262357927_Gender_differences_in_mobile_game-based_learning_to_promote_intrinsic_motivation/links/547c248f0cf205d16881cf67/Gender-differences-in-mobile-game-based-learning-to-promote-intrinsic-motivation.pdf?origin=publication_detail
https://www.researchgate.net/profile/Jung_Chuan_Yen/publication/262357927_Gender_differences_in_mobile_game-based_learning_to_promote_intrinsic_motivation/links/547c248f0cf205d16881cf67/Gender-differences-in-mobile-game-based-learning-to-promote-intrinsic-motivation.pdf?origin=publication_detail
http://www.ejmste.com/pdf-67835-11912?filename=An%20Investigation%20of.pdf
http://www.ejmste.com/pdf-67835-11912?filename=An%20Investigation%20of.pdf
http://www.ejel.org/issue/download.html?idArticle=603
https://dmlcentral.net/wp-content/uploads/files/9780262518376_measuring_what_matters_most.pdf

content/uploads/files/9780262518376_measuring_what 15. Reflex Math (2018). Retrieved on June 17, 2018 from

_matters_most.pdf https://www.reflexmath.com/go
14. Reading Eggs (2018). Where children learn to read. 16. Peer Survey (2018), Retrieved on June 30, 2018
Retrieved on June 2, 2018 from http://peersurvey.cc.gatech.edu

https://readingeggs.com/


https://dmlcentral.net/wp-content/uploads/files/9780262518376_measuring_what_matters_most.pdf
https://dmlcentral.net/wp-content/uploads/files/9780262518376_measuring_what_matters_most.pdf
https://readingeggs.com/
https://www.reflexmath.com/go
http://peersurvey.cc.gatech.edu/

