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ABSTRACT

The efficacy of stickers as a motivational tool is an oft-overlooked topic in the field of
research concerning extrinsic and intrinsic motivation. This study examines whether small
tangible rewards (in the form of stickers) strengthen the intrinsic motivation of students in grades
6-8 to complete an online computer science course.

Students were taught computer science lessons over a period of two months and given the
chance to voluntarily complete online lessons at Code.org. The research study was composed of
an experimental group who received stickers and a control group who received nothing for their
performance mastery of online lessons. Students also completed a computer science survey at the
beginning and end of the research trial, which measured perceptions and attitudes toward
computers, coding, learning, motivation, grades, and stickers.

A significant relationship was found to exist concerning the perceived knowledge of how
to code for both the control and experimental group. The control group, who did not receive
stickers, showed a significant positive correlation with the intrinsic value that learning is its own
reward that the experimental group did not. However, there was no significant difference in
performance mastery of online lessons between the groups for the research study trial. The
divergence in attitudes toward learning being its own reward is attributed to stickers giving

students in the experimental group an inflated and inaccurate self-conception of achievement.
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CHAPTER I

INTRODUCTION AND STATEMENT OF THE PROBLEM

Introduction
“There is only one corner of the universe you can be certain of improving, and that’s your own self.”
— Aldous Huxley, English Novelist
“Everything will be okay. I have a sticker on my laptop that says that.”
— Sharon Van Etten, American Musician

Great teachers motivate and guide students to successful outcomes. This axiomatic truth
is evident as far back as Socrates probing Plato over 2400 years ago. The best teachers motivate
students to search for truth and uncover wisdom, while avoiding potential pitfalls, diversions,
and hemlock. The questions for teachers to ask then is how to drive student performance to its
maximum potential? What motivates and accelerates student learning and achievement? What
can teachers do to kindle the flame of interest to set students on a path to enlightenment?

The “go to” answer for many teachers to engage and incentivize students is the sticker.
This humble piece of paper is an indispensable tool in the modern teaching arsenal. It has a
hallowed place in the pantheon of pedagogical importance, and teachers invest an extreme
amount of hope and faith that a bit of sticky residue will be a panacea to all educational ailments.
Given the almost universal acceptance and adoption of stickers by modern teachers, the efficacy

of stickers to motivate students to successful academic outcomes merits further investigation.



Purpose of the Study

This study will explore the relationship between stickers and the intrinsic motivation of
students in order to determine if a correlation exists that would justify a major experimental
study of sticker efficacy. The research collected will also inform policy decisions at Guardian

Angels School regarding whether or not to allow stickers on school laptops.

Problem

Do small tangible rewards (stickers) strengthen the intrinsic motivation of students in
grades 6-8 to complete an online computer science course?

The hypotheses of this study is that small tangible rewards (stickers) will strengthen the
intrinsic motivation of students in grades 6-8 to complete an online computer science course.

The null hypothesis of this study is that small tangible rewards (stickers) will not
strengthen the intrinsic motivation of students in grades 6-8 to complete an online computer

science course.

Significance of the Study

This study is significant in the following ways:

1) Teachers are searching for economical and effective ways to lead students to
successful academic outcomes. This study will investigate questions regarding
the effectiveness of a dominant classroom practice.

2) Student participation in the online computer science course is voluntary and
not graded. This study isolates stickers as the only variable to determine if a

correlation exists between stickers and the intrinsic motivation of students.



Assumptions of the Study

This study assumes the following:

1)
2)

3)

Students responded honestly to survey questions.
The survey is a valid measure of the items it sets out to explore.
Stickers were isolated as the only variable between the control and

experimental groups.

Limitations of the Study

The following items limit the study:

1)

2)

3)

4)

5)

6)

This study is limited to a private Catholic school with little racial or socio-
economic diversity. The school is primarily white and upper middle class.
This study is limited to students in grades 6-8.

Students with special needs were excluded from this study.

Students who are talented and gifted were excluded from this study because of
their participation in an advanced alternative curriculum during all classroom
instructional activities for this study.

The 8" grade participants did not comprise a large enough group to have
confidence that their data are representative of the overall 8" grade group.

The 8" grade participants had many distractions, including a Washington,

D.C. field trip and looming graduation.



Definitions

e cognitive evaluation theory (CET): predicts rewards contribute to intrinsic motivation if
viewed as indicators of competence as opposed to controllers of behavior

e learned helplessness theory (LHT): predicts when people receive rewards not contingent
upon the quality of their performance, they become helpless, but when rewards are given
based upon the quality of their performance, they become industrious

e massive open online courses (MOOQOCs): courses available online that are free, self-paced,
and usually designed to address a curricular deficit corporations need to fill

e self-perception theory (SPT): predicts postbehavioral attributions formed in consideration

of the condition in which the behavior occurred will affect intrinsic motivation



CHAPTER II

REVIEW OF RELATED LITERATURE

Introduction

Intrinsic motivation is often studied in educational research, but the efficacy of stickers as
a motivational tool is surprisingly overlooked as a research topic considering millions of dollars
are spent every year on stickers (Strauss, 2016). The articles that do specifically discuss stickers
often do so in a glib or offhanded way without much scientific inquiry. If there is a cost-benefit
analysis, the analysis usually explores cost in detail without giving much thought to benefit. This
is especially true in the analysis of “I Voted” stickers for elections in the United States where it is
seen county governments have reduced costs up to $90,000 or more by not offering these stickers
anymore, but little or no evaluation is done to discover what benefits (civic pride, voter turnout,
etc.) may be lost (Waxman, 2016). This study spent $12 on stickers in an effort to discover if
stickers have a significant relationship with the intrinsic motivation of students in grades 6-8 to
complete an online computer science course in the hope of finding an answer of some benefit.

Taking into account a lack of specific research concerning stickers, this literature review
will examine a broader view of research regarding the effects of extrinsic rewards on intrinsic
motivation. In 1999, a meta-analysis of 128 studies identified three general categories worthy of
close investigation: motivational theory, attributional theory, and behavioral or cognitive

behavioral theory (Deci, Koestner, & Ryan, p. 628). These categories will serve as a framework



to review established theory before moving on to explore relevant literature, perception of goals,

and massive open online courses (MOOCsSs).

Motivational Theory

An important framework for motivational theory is the cognitive evaluation theory
(CET), which proposes:
...rewards can be interpreted by recipients primarily as controllers of their behavior or,
alternatively, as indicators of their competence. In the former case, rewards are predicted
to thwart satisfaction of the need for autonomy... and undermine intrinsic motivation. In
the latter case, however, where rewards are positively informational, they are predicted to
provide satisfaction of the need for competence and thus to enhance intrinsic motivation.
(Deci et al., 1999, p. 628)
The goal then, according to CET, is to encourage rewards that are indicators of competence and

avoid rewards perceived as controllers of behavior to enhance intrinsic motivation.

Attributional Theory

The best known framework for attributional theory is built upon self-perception theory
(SPT), which suggests an overjustification effect:

People are said to make postbehavioral attributions about the causes of their own

behavior based on a consideration of the behavior and the conditions within which it

occurred. When people are rewarded for doing an interesting activity, they are likely to

attribute their behavior to the reward and thus discount their interest in the activity as the



cause of their behavior, leading to postbehavior intrinsic motivation that is lower than it
would be if they had not gotten the reward. (Deci et al., 1999, p. 630)
The implication of SPT is that rewards given for mere participation in interesting activities will
cause harm to intrinsic motivation. However, SPT is still in alignment with CET with respect to
“when rewards convey positive competence information, they are less likely to undermine

intrinsic motivation” (Deci et al., 1999, p. 630).

Behavioral or Cognitive Behavioral Theory

There is disagreement among behaviorists as to whether intrinsic motivation is too
obscure a concept and therefore not useful (Deci, et al., 1999, p. 630). However, work built upon
the learned helplessness theory (LHT) was perceived to merit further investigation by the Deci et
al. meta-analysis and predicts:

...when people receive rewards that are not dependent on the quality of their performance

(e.g., engagement-contingent and task-noncontingent rewards), they learn that they

cannot control the receipt of rewards, so they become helpless. ...when rewards are

dependent on the quality of performance (i.e., performance-contingent, completion-
contingent, and verbal rewards), the rewards facilitate learned industriousness, which
means that effortful activity takes on secondary reward properties, an effect that many

have interpreted as increased intrinsic motivation. (Deci, et al., 1999, p. 630)

The practical lesson then of LHT is similar to CET and SPT in that the quality of performance,
which is an indicator of competence, is what should be rewarded in order to increase intrinsic
motivation. On the other hand, the practice of giving away “participation trophies” (engagement-

contingent rewards) is thought to develop learned helplessness and decrease intrinsic motivation.



Deci et al. Meta-Analysis Results

The 1999, Deci et al., meta-analysis found “tangible rewards had a significant negative
effect on intrinsic motivation for interesting tasks, and this effect showed up with participants
ranging from preschool to college” (p. 653). This result was primarily tied to rewards being
perceived as controllers of behavior instead of indicators of competence. Interestingly enough,
verbal rewards (positive feedback) were found to have a significant positive effect on intrinsic
motivation because verbal rewards were perceived to affirm competence. Data from the meta-
analysis show strong support for CET predictions made by the theory (p. 654). Review of studies
focused on the attributional approach found “rewarded subjects attribute their task performance
less to internal causes” (p.654). Additional studies are needed to verify these results, but SPT
predictions align with this observation. As to LHT, the meta-analysis found there is little
evidence that helplessness follows receipt of uncontrollable positive outcomes, so “predicting
that engagement-contingent or task-noncontingent rewards induce helplessness does not have an
established empirical basis” (p. 654). Overall, the findings of this meta-analysis show:

...there are conditions under which tangible rewards do not necessarily undermine

intrinsic motivation, but the evidence indicates clearly that strategies that focus primarily

on the use of extrinsic rewards do, indeed, run a serious risk of diminishing rather than

promoting intrinsic motivation. (Deci, et al., 1999, p. 659)

The important thing to note with regard to this meta-analysis is that it clearly shows that rewards
that are not tied to indicators of competence are likely to have a negative rather than a positive

effect on intrinsic motivation. It remains to be seen if stickers given in response to the mastery of
lessons in an online computer science course will promote the intrinsic motivation of students in

grades 6-8.



Literature Review

One of the earliest and most essential studies on intrinsic motivation discovered “...when
money is used as an external reward for some activity, the subjects lose intrinsic motivation for
the activity” (Deci, 1971, p. 114). However, “...when verbal reinforcement and positive
feedback are used as the external rewards, the subjects’ intrinsic motivation seems to increase
relative to the non-rewarded subjects’” (Deci, 1971, p. 114). Money had the effect of moving the
perceived locus of control for an activity away from an internal to an external control. This study
made clear the danger of rewards to disincentivize a desired outcome as subjects who used to
enjoy an activity ceased to have the same level of enjoyment after being paid for the work and
then having the payment removed. The effect rewards can have on intrinsic motivation needs to
be carefully considered before implementing any kind of rewards system.

Modern research into financial incentives in more than 250 urban schools in five cities by
Allan and Fryer have found contrary results that show “incentive programs had little to no effect
on intrinsic motivation” (2011, p. 17). In their research, $9.4 million was distributed to roughly
36,000 students in randomized control trials for performance according to a simple incentive
scheme (Allan & Fryer, 2011, p. 7). Of note, the experiments identified input incentives as being
more effective than output incentives (Allan & Fryer, 2011, p. 15). These results oppose LHT
predictions regarding engagement-contingent and task-noncontingent rewards being inferior to
performance-contingent rewards. Allan and Fryer explain this behavior by postulating, “If
students only have a vague idea of how to increase their test scores, then when provided with
incentives for performance, they may not be motivated to increase effort” (2011, p. 15).

Incentivizing inputs for specific behaviors in this study improved performance outcomes.



Experimental research into intrinsic motivation has historically rested on a behavioral
measure called the “free choice” measure or “self-reports of interest and enjoyment of the
activity per se” (Ryan & Deci, 2000, p. 57). Ryan and Deci explain the “free choice” measure in
the following way:

In experiments using this measure participants are exposed to a task under varying

conditions (e.g., getting a reward or not). Following this period, the experimenter tells

participants they will not be asked to work with the target task any further, and they are
then left alone in the experimental room with the target task as well as various distractor
activities. They thus have a period of “free choice” about whether to return to the activity,
and it is assumed that, if there is no extrinsic reason to do the task (e.g., no reward and no
approval), then the more time they spend with the target task, the more intrinsically

motivated they are for that task. (2000, p. 57)

Because of the length and complexity of the online computer science course used for this study,
which can take up to 20 hours or more to complete, the “free choice” method of experimental
measurement was not pursued in favor of surveying students to provide a self-report of interest.
Although, the “free choice” measure may make for a compelling future study if researchers can
account for the many different variables that such a long study may encounter (e.g., differences
in pacing, attendance, environment, etc.).

The various outcomes from research on extrinsic rewards on intrinsic motivation show
correlation between a previous inclination to perform a task and demonstrated effort. Pintrich
and Groot found students who “believed that their school work was interesting and important
were more cognitively engaged in trying to learn and comprehend the material” (1990, p. 37).

Guryan, Kim, and Park published that “students who were the most motivated... responded most
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strongly to the incentives” (2016, p. 18). In addition, “incentives may induce productive behavior
among students who are motivated to read and learn, but not for students who do not already
possess that self-motivation” (p. 19). In a note of warning, Guryan, et al. show, “rewards may not
be a well-targeted strategy for increasing educational investments by less-motivated students” (p.
19). Ainley, Hidi, and Berndorff indicate a link between student interest in a topic and affective
response (2002, p. 558). The unifying principle from these studies appears to be that incentives
may work for already motivated students but may not work for students who fail to see the point

or value of assignments.

Perception of Goals

Researchers looking for ways to motivate students often turn toward goals. Senko,
Hulleman, and Harackiewicz identify two important categories for goals: “mastery goals, which
focus on acquiring and developing competence, and performance goals, which focus instead on
demonstrating one’s competence and outperforming others” (2011, p. 27). Both categories deal
with acquiring or demonstrating competence, which is of crucial importance in the consideration
of distributing rewards. Students in the sticker study working to obtain mastery of online course
materials must acquire and develop competence in order to complete lessons, which is a clear
mastery goal. However, for students in the experimental group who receive stickers to place
upon their laptops for online lesson completion, this mastery goal may morph into a performance
goal as it becomes clear from the number of stickers on a laptop how well students are doing in
comparison to their peers. What used to be a mastery goal may become a performance goal if
students desire to demonstrate their competence by outperforming others. Senko, et al., clarified

the differences in perceived abilities between students based upon what goals they strive to
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attain, and explained students who pursue mastery goals tend to view ability as something that
can be improved through increased effort; whereas, students who pursue performance goals view
ability as fixed (2011, p. 27). There seems to be a self-fulfilling prophecy at work then with
performance goals, where the perceived ability of being good at something actually leads to good
outcomes for those with that perception. Senko, et al., reviewed studies on this topic and
documented that “performance goals are more robustly correlated with achievement than are
mastery goals” (2011, p. 42). Although this result may seem discouraging for proponents of
mastery goals and all those who seek to promote the improvement of abilities for every student,
there is still value to be found:
Students who pursue mastery goals, compared to those who do not, often find their
classes interesting, persist when facing difficulty, value cooperativeness, seek help when
confused, self-regulate effectively, use deep learning strategies (i.e., elaborating the
material, connecting it to other concepts), navigate decisional conflict well, experience
positive emotion, and perceive tasks as valuable. (Senko, et al., 2011, p. 27)
In contrast, “...performance goals may interfere with collaborative learning and encourage
openness to cheating” (Senko, et al., 2011, p. 43). Performance goals may lead to improvements
in academic achievement, but it seems to be fundamentally at odds with the goal of education to

instruct and improve the abilities of all children.

Massive Open Online Courses (MOOCs)

A system of winners and losers by definition will never be a system that is beneficial to all
students. This may not have been a problem for most of American history as students were

tracked into learner versus laborer career paths, but it will most certainly be a problem for
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education moving forward where high levels of achievement will be necessary for all students.
Vollman aptly describes this systemic problem in the book Schools Cannot Do It Alone:

America’s schools were not designed to teach all children to high levels. They were

designed to select and sort young people into two groups: a small handful of thinkers and

a great mass of doers according to the workplace needs of an agro-industrial society.

(2010, p. 41).

Workplace needs are changing in the knowledge era, so MOOCs have been financed and created
by corporations in an attempt to make up for important shortcomings in student development
within modern schools. The computer science course students in this sticker study participated in
is a type of MOOC, and companies like Amazon, Facebook, Google, Microsoft, and more have
sponsored the content and its development (Partners, 2018).

An important distinction between a regular course enrollment and a MOOC is that
students in a MOOC usually do not make a commitment to complete the course at enrollment
(DeBoer, Ho, Stump, & Breslow, 2014, p. 81). Indeed, many students sample MOOCs or only
work on aspects of the curriculum that interest them. There is no contract for completion, and as
such, it can be difficult to determine course mastery for students who only partially complete the
curriculum. DeBoer, et al., suggest students “set and pursue individualized goals that represent
criteria for evaluating their course experience... rather than criteria set by instructors (2014, p.
82). There were no grades attached to work completed or not completed by students for this
sticker study, so students had a level of autonomy that is typical of participation in MOOC:s.
Students were encouraged to work on the online course curriculum but never required to do so at

any point during the study. It was left to the students to set their own goals for completion.
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Impact of Study

There is a considerable amount of research available on the relationship between extrinsic
rewards and intrinsic motivation. Researchers have developed theories to help frame an accurate
understanding of this complex relationship, and significant results have been uncovered by their
research. This paper will differ from existing research in that it will provide an examination of
the effectiveness of stickers, an oft-overlooked topic, to act as a motivational tool to increase the

intrinsic motivation of students in grades 6-8 to complete an online computer science course.
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CHAPTER IlI

METHODOLOGY

Purpose of the Study

The purpose of the study is to explore the relationship between stickers and the intrinsic
motivation of students to complete an online computer science course in order to determine if a
correlation exists that would justify a major experimental study of sticker efficacy. The research
collected will also inform policy decisions at Guardian Angels School regarding whether or not
to allow stickers on school laptops.

Setting and Population

The setting for this research is a private, coed, Catholic school (grades K-8) located in
Mount Washington, a suburban neighborhood of the City of Cincinnati, Ohio. The population is
mostly white and upper middle class students as there is little racial or socio-economic diversity.
Students with special needs and students who are talented and gifted were excluded from the
study. There were 64 students in grades 6-8 that participated in the study: grade 6 had 16 total
students (12 female, 4 male), grade 7 had 30 total students (16 female, 14 male), and grade 8 had
18 total students (10 female, 8 male).

Data Collection

Students voluntarily participated in the “Computer Science Fundamentals: Express
Course” at Code.org over a time period of two months. No grades were given for participation

and no time was allocated in class specifically to work at Code.org. The course had a mixture of

15



“unplugged” and computer-based (online) lessons. The author taught all of the 11 unplugged
activities and encouraged all students to continue the study of computer science at Code.org
where there were an additional 20 lessons available. In order to study the relationship between
stickers and the intrinsic motivation of students, the author split students into control and
experimental groups. Students in the experimental group that completed lessons at Code.org
received stickers once a week for each of the lessons they successfully completed. Students in
the control group did not receive any kind of reward.

In order to ensure an equal distribution of student abilities between the control and
experimental groups, the author of the study used average grade data from the school’s database.
The method employed to create an equal distribution was to rank all 64 students by their average
grades from highest to lowest and then sort the students by gender and grade level. The students
were then placed alternatively into the control and experimental groups. To remove any potential
bias of the author to influence which students were placed in either the control or experimental
groups, a coin flip determined which group would start the back and forth categorization. Sorting
by gender and grade level was done to guarantee there would be an equal number of male and
female students in the control and experimental groups for each grade. In effect, this process
ranked all female students by their average grades from highest to lowest and ranked all male
students by their average grades from highest to lowest in each respective grade and then placed
them alternatively into the control and experimental groups.

The Survey

At the beginning and end of the study, all participants took a computer science survey

designed to measure perceptions and attitudes toward computers, coding, learning, motivation,

grades, and stickers. The survey had 8 statements on a 4-point Likert scale and one open-ended
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question, “Do stickers help motivate you to succeed? Why or why not?” Table 1 details the

contents of the 8 Likert statements:

Strongly
disagree

Disagree

Agree

Strongly
agree

Sl

I know how to use a computer

S2.

| know how to code

S3.

I believe learning is its own reward

S4.

I perform best under pressure from other people

SS.

I like to work at my own pace

S6.

| am self-motivated

S7.

Grades motivate me

S8.

Stickers motivate me

Table 1. Survey Statements Measured by a 4-point Likert Scale

The study assumes the survey is a valid measure of all the items it sets out to explore and that

students responded honestly to all survey questions.

Data Compilation and Analysis

Quantitative data were collected once a week over a two month period regarding student

completion of lessons in the “Computer Science Fundamentals: Express Course” at Code.org.

Each lesson was given a 5 point value, so that the overall possible top score with 20 lessons is a

maximum of 100 points for any student. Quantitative data were also collected regarding

perceptions and attitudes by the Likert survey statements administered at the beginning and end

of the study. Differences between the control and experimental groups will be compiled and

analyzed into charts and tables. In addition, open-ended responses to the survey will be imported

into a spreadsheet in order to analyze qualitative data.
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Summary

The goal of this study is to determine the effectiveness of stickers to increase the intrinsic
motivation of students. The quantitative data supplied by the control and experimental groups
voluntary participation at Code.org and the survey results will provide an empirical answer as to
whether a correlation or significant relationship exists between stickers and intrinsic motivation.
If there is a correlation between these items, Guardian Angels School may revise its policy
concerning the outright ban of stickers on laptops to be more inclusive of stickers earned as

rewards for student achievements.
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CHAPTER IV

RESULTS

Introduction

The investigator surveyed students in grades 6-8 at the beginning and end of a two month
period that featured 11 unplugged lessons taught by the investigator regarding principles of
coding and computer science. 64 students participated in the research study with 32 students in a
control group who received no external rewards and 32 students in an experimental group who
received stickers for mastery of online content. The survey data and research study data will be
examined in further detail below.

Presentation of Survey Data

Participation in the 11 unplugged lessons led to a significant (p<0.00001) improvement in
self-perceived knowledge of how to code for all students with an effect size of 5.44. This was
measured by assigning the values in Table 2 to individual survey responses and doing a T-Test

calculation between beginning and end survey results.

Strongly | Disagree | Agree | Strongly
disagree agree
Survey Response Values for T-Test Calculations 0 0.333 0.667 1

Table 2. Survey Response Values for Likert Scale used for T-Test Calculations
A total of 21 students moved from either “Strongly disagree” or “Disagree” up to “Agree” or

“Strongly agree” for the second survey statement. The results are presented in Table 3.
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Strongly | Disagree | Agree | Strongly
disagree agree
S1. I know how to use a computer 0,2 2,0 36,31 | 26,31
(+2) (-2) (-5) (+5)
S2. 1 know how to code 7,0 25,11 | 27,45 5,8
(-7) (-14) (+18) (+3)
S3. I believe learning is its own reward 2,0 10,9 | 42,39 | 10,16
(-2) (-1) (-3) (+6)
S4. | perform best under pressure from other people | 13,13 | 40,35 | 8,13 3,3
(0) (-5) (+5) (0)
S5. I like to work at my own pace 0,1 1,0 30,28 | 33,35
(+1) (-1) (-2) (+2)
S6. I am self-motivated 3,1 8,10 | 43,40 | 10,13
(-2) (+2) (-3) (+3)
S7. Grades motivate me 1,1 6,7 34,31 | 23,25
0) (+1) (-3) (+2)
S8. Stickers motivate me 17,18 | 23,19 | 14,14 | 10,13
(+1) (-4) ©) (+3)

Table 3. Survey Results (Beginning Survey, End Survey) for All Student Responses as Measured

by Number of Individual Responses and Respective Change (+ or -)

Students who moved from “Strongly disagree” or “Disagree” up to “Agree” or “Strongly agree”

concerning their self-reported knowledge of coding increased by 33% (Charts 1 and 2).

Beginning Survey - S2. | know how to code

11%

sStrongly disagree

Disagree

Agreg

M Strongly agree

Chart 1. Beginning Survey Results as Measured by Percentage for All Students
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End Survey - S2. | know how to code

Strongly disagree
Disagree

= Agree

B Strongly agree

Chart 2. End Survey Results as Measured by Percentage for All Students
The benefit to perceived knowledge of how to code was significant for both the control group
(p = 0.00587) and experimental group (p = 0.00021). However, the effect size was larger for the
experimental group (t = 4.45) that received stickers for online mastery of content than the control
group (t = 3.23) that received no external rewards. Tables 4 and 5 contain the collective survey
response data for the control group and experimental group respectively. Individual survey and
research data are available to view in the Appendix.

The first statement concerning the knowledge of how to use a computer had a significant
finding (if significance is considered at p<0.10) for the experimental group with a t value of 2.10
and p value of 0.08710. The control group did not have a significant finding (p = 0.33932) and a
negative effect size (t = -0.22) for the first statement. For the third statement concerning learning
as its own reward, the control group had a significant result (p = 0.01104) and positive effect size
(t =2.98). However, the experimental group did not have a significant result for the third

statement with a p value of 1.59877 and t value of 0.26. Table 6 details all t and p survey results.
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Strongly | Disagree | Agree | Strongly
disagree agree
S1. I know how to use a computer 0,2 0,0 17,12 | 15,18
(+2) ) (-5) (+3)
S2. 1 know how to code 2,0 11,4 | 15,22 4,6
(-2) (-7) (+7) (+2)
S3. I believe learning is its own reward 2,0 3,5 22,14 | 5,13
(-2) (+2) (-8) (+8)
S4. | perform best under pressure from other people 8,6 19,19 4,6 1,1
(-2) ) (+2) (0)
S5. I like to work at my own pace 0,1 1,0 15,14 | 16,17
(+1) (-1) (-1) (+1)
S6. I am self-motivated 2,0 6,6 18,20 6,6
(-2) 0) (+2) (0)
S7. Grades motivate me 1,0 4.4 16,17 | 11,11
(-1) ©) (+1) (0)
S8. Stickers motivate me 8,7 9,12 8,6 7,7
(-1) (+3) (-2) ()

Table 4. Survey Results (Beginning Survey, End Survey) for Control Group as Measured by

Number of Individual Responses and Respective Change (+ or -)

Strongly | Disagree | Agree | Strongly
disagree agree
S1. I know how to use a computer 0,0 2,0 19,19 | 11,13
©) (-2) 0) (+2)
S2. I know how to code 5,0 14,7 | 12,23 1,2
(-5) (-7) (+11) | (+1)
S3. I believe learning is its own reward 0,0 7,4 20,25 5,3
) (-3) (+5) (-2)
S4. | perform best under pressure from other people 5,7 21,16 4,7 2,2
(+2) (-5) (+3) ()
S5. | like to work at my own pace 0,0 0,0 15,14 | 17,18
) (0) (-1) (+1)
S6. | am self-motivated 1,1 2,4 25,20 4,7
(0) (+2) (-5) (+3)
S7. Grades motivate me 0,1 2,3 18,14 | 12,14
(+1) (+1) (-4) (+2)
S8. Stickers motivate me 9,11 14,7 6,8 3,6
(+2) (-7) (+2) (+3)

Table 5. Survey Results (Beginning Survey, End Survey) for Experimental Group as Measured

by Number of Individual Responses and Respective Change (+ or -)
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Control Group

Experimental Group

tvalue | pvalue | tvalue p value
S1. I know how to use a computer -0.22 | 0.33932 2.10 0.08710*
S2. 1 know how to code 3.23 |0.00587 | 4.45 0.00021
S3. I believe learning is its own reward 298 |0.01104 | 0.26 1.59877
S4. | perform best under pressure from other people | 1.00 | 0.64992 0.26 1.59877
S5. | like to work at my own pace 0.00 | 1.00000| 0.33 1.48925
S6. | am self-motivated 1.07 |0.58400 | 0.25 1.60470
S7. Grades motivate me 0.53 |1.20125| -0.23 0.35649
S8. Stickers motivate me -0.14 | 0.21441 0.95 0.70050

Table 6. T-Test Results for Beginning and End Survey Data Comparison

(Significant Results Highlighted in Bold, * is only significant if p<0.10)

Presentation of Research Study Data

The research study did not find a significant difference in performance between the

control group and the experimental group (t = -0.10, p = 0.924215). Chart 3 has data on the

percent of lessons voluntarily completed by participants in the research study.
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Chart 3. Percentage of Online Lessons Completed by Study Participants
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CHAPTER V

DISCUSSION

Summary

The purpose of the study is to explore the relationship between stickers and the intrinsic
motivation of students to complete an online computer science course in order to determine if a
correlation exists that would justify a major experimental study of sticker efficacy. The research
collected will also inform policy decisions at Guardian Angels School regarding stickers.

The investigator surveyed students in grades 6-8 at the beginning and end of a two month
period that featured 11 unplugged lessons taught by the investigator regarding principles of
coding and computer science. 64 students participated in the research study with 32 students in a
control group who received no external rewards and 32 students in an experimental group who
received stickers for mastery of online content in the “Computer Science Fundamentals: Express
Course” at Code.org. Of the study participants, 59.4% were female and 40.6% were male.

A correlation in performance mastery with regard to the voluntary online content was not
found to exist between the control and experimental group (t =-0.10, p = 0.924215). Overall, the
students who received stickers actually did slightly less work than the students who were given
nothing at all. The evidence supports the null hypothesis that small tangible rewards (stickers)
will not strengthen the intrinsic motivation of students in grades 6-8 to complete an online

computer science course.
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The survey data had significant results regarding the perceptions students held before and
after the two month research study. Both the control and experimental groups showed a benefit
to perceived knowledge of how to code that was significant. However, the effect size was larger
for the experimental group (t = 4.45, p = 0.00021) that received stickers for online mastery of
content than the control group (t = 3.23, p = 0.00587) that received no external rewards. The
experimental group also showed a statistically significant increase (if p<0.10) in the self-reported
belief regarding knowledge of how to use a computer (t = 2.10) that was not exhibited by the
control group. However, the control group showed a significant increase in the self-reported
belief that learning is its own reward (t = 2.98, p = 0.01104) that was not demonstrated by the

experimental group.

Conclusions

From an overall standpoint, stickers do not work to increase the intrinsic motivation of
students, and there are significant effects that may have detrimental consequences for students
who receive stickers in exchange for exhibiting performance mastery. Stickers seem to inflate a
sense of understanding and generate a false conception of abilities as evidenced by the survey
responses for the control and experimental groups. The experimental group that received stickers
for mastery of online lessons believed they now had knowledge of how to use computers that
was not also exhibited by the control group, even though the control group mastered slightly
more online lessons on coding. The effect size for the perceived ability to code was also larger
for the experimental group (t = 4.45) than the control group (t = 3.23). These two facts when
taken together indicate a pattern of inflated perceptions of ability that do not match the data

available in this study.
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Stickers rewarded for performance mastery seem to act as a means to give validation to
an inflated and inaccurate self-conception of achievement. It is interesting that the control group
found learning to be its own reward after spending two months watching their peers be rewarded
for the same work they were doing without any positive affirmation. Observing the experimental
group significantly increased the intrinsic belief of the control group that learning is its own
reward (t = 2.98, p = 0.01104). Students who voluntarily completed online coding lessons in the

control group clearly did so because they wanted to and not because of an external reward.

Recommendations for Guardian Angels

Based on the existing research and the conclusions of this study, Guardian Angels should
keep its existing policy in place. Allowing stickers to be placed on laptops will not lead to an

increase in performance mastery and may inflate an inaccurate self-conception of achievement.

Recommendations for Further Research

This research provides insight into the effectiveness of stickers in grades 6-8 in a private
Catholic school with little racial or socio-economic diversity. The findings of this study would
benefit if replicated in larger and more diverse districts in the public sector.

It is clear that simply participating in the “Computer Science Fundamentals: Express
Course” unplugged activities from Code.org was beneficial for the research participants in both
the control and experimental groups, which both had significant gains in the perceived ability to
code for students. Considering that the aim of Code.org is to expand access to computer science,
it may be beneficial for researchers to study the effectiveness of stickers to excite interest in the

subject matter, even if the end result leads to an inaccurate conception of actual abilities.
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Percentage of Online Lessons Mastered by Study Participants

BVG GRADE GROUP GEMDER LES50N PERCENT
58.83 B CONTROL Female 60
87.23 B EXPERIMENTAL |Female 40
97.03 B CONTROL Female 60
05.03 B EXPERIMENTAL |Femiale 60
55.89 B CONTROL Female 25
B5.63 B EXPERIMENTAL |Femile 50
5457 & CONTROL Female 15
54.74 B EXPERIMENTAL |Female 50
B4ES B CONTROL Female B0
83.86 B EXPERIMENTAL |Female 15
83.77 B CONTROL Female 25
B5.26 & EXPERIMENTAL |Femiale 40
97.86 ] CONTROL Male S0
Lol B EXPERIMENTAL Male 45
52.43 B CONTROL Male 15
B9.54 B EXPERIMENTAL [Male 20
57.43 7 CONTROL Female 10
97.27 T EXPERIMENTAL |Female 40
87.03 7 CONTROL Female 15
05.16 7 EXPERIMENTAL |Female 5
96.11 T CONTROL Female 10
55.00 7 EXPERIMENTAL |Femiale 40
§5.95 7 CONTROL Female 15
B5.81 7 EXPERIMENTAL |Femile 15
B5.62 7 CONTROL Female 35
95.05 T EXPERIMENTAL |Female 10
0485 7 CONTROL Female 20
5489 T EXPERIMENTAL |Female 15
8481 T CONTROL Female 5
0424 7 EXPERIMENTAL |Female 20
54.03 T CONTROL Female 60
02.84 7 EXPERIMENTAL |Femiale 55
§5.02 7 CONTROL Male 15
5470 7 EXPERIMENTAL Male 55
54.30 7 CONTROL Male o
54.08 T EXPERIMENTAL [Male 10
83.97 7 CONTROL Male 55
83.78 7 EXPERIMENTAL |Male 20
83.45 T CONTROL Male 15
82.35 7 EXPERIMENTAL |Male o
92.27 T CONTROL Male 10
50.38 7 EXPERIMENTAL Male 5
80.35 7 CONTROL Male 15
B9.97 T EXPERIMENTAL [Male 15
E7.85 7 CONTROL Male 10
B5.22 T EXPERIMENTAL [Male 10
54.51 8 CONTROL Female 15
85.16 8 EXPERIMENTAL |Female 15
93.70 8 CONTROL Female 25
83.35 g EXPERIMENTAL |Femiale o
52.41 8 CONTROL Female 15
52.32 8 EXPERIMENTAL |Femile 10
91.57 8 CONTROL Female 5
Ba.B6 8 EXPERIMENTAL |Female 10
B1.73 8 CONTROL Female 10
78.92 8 EXPERIMENTAL |Female ]
897.91 8 CONTROL Male 15
05.86 8 EXPERIMENTAL |Male 40
93.05 8 CONTROL Male 3
91.57 8 EXPERIMENTAL Male 10
8111 8 CONTROL Male 5
00.54 8 EXPERIMENTAL Male 15
E5.78 g CONTROL Male 5
B1.00 8 EXPERIMENTAL [Male o
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Beginning Survey Responses
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End Survey Responses
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6-8 Calendar: March —end 2018

Two Month Calendar for Delivery of Unplugged Lessons

Monday Tuesday Wednesday Thursday Friday
af1z[1e3) 3/13[3.88) 3/14[7aE| 313 3/16[183)
|HB Code oy Express Course: My HE Coliect Fermission 5lips |
Leszan 1 | Fermission qn lsi-':_l:l Survey |
SEnt Home -ﬂhu.l
3/19(38E) 3/20{7&8) 3/21]183) 3f22 3/23[356)
'HB Ciode oy Express Course: Mo Myss HE Code org Express Course Serwer Practice 1:15
Lesson 3 E'F-T' iin the Raim Lesson 3 AlF-School Tableous
A M. Run-throsgh 00
1:00: Dress Rehearsal
3/26(788) 3/z7[1e3) 3/28 [3&E) if29 ETEL]
Spring Fictures Ai-School Mass Holy Thursday Good Friday
Sever Practice 115 15 Mo Schoal Ho Scheoal
|HB Code orz Express Course Serwer Praciios 1:15
Lesson 5
4z 43 a4 45 45
Enster Bresk Exesber Eresic Exster Bresk [Exster Bresk [Exster Break
4fa(7a8) 4f10{183) 4/11[35E) 412 4/13([785]
|HB Code org Express Course: Muss B Code ang Express Course MadCap Puppets
Lesson 10 Lessom 14 Gr B & 1PFM
a4 417 afig 418 4fz0
'HE Code org Express Course M Code ang Express Course Everybody Counts
Lesson 12 Leszom 16
423 424 423 4126 427
|HB Codeong Express Course: HiE Codeorg Express Course Faculty In-service
Lesson 21 Lessom 24
430 3L 3z ETE] 3/
DCTrp O Trip D Trip I Trip oL Trip
7 a2 3f9 /10 311
|HB Code oy Express Course: Mgy Crowming 1:30 HE End Research Survey 1:1% Spring Pep Raily
Lesson 27
314 519 LT 517 518
Mpss Spring Concert Gmde 8
AM\. Possibie
55 Fair
FMAL Poszibie 'I.l'ﬂ"le't']' 5wy
Prachos
ETFIY 5f2z ETFE] 328 3f23
Grads £ Al School Moss 51 Awwards Field [H"'
Pussitle Wariety Show WVariety Sheow 6:30 Graduntion Mass
Practice
328 329 330 331 Bf1
h'lt'rm'iul:lq' Gmde 7o Reds .00 Miess
1000 Closing, Ceremany
1400 Dizrrizzsal

35




Custom Sticker Sheet Designed for Avery 1-Inch Diameter Round Labels (6450)

36



Stickers Awarded for Performance Mastery of Online Lessons at Code.org
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Lesson Content Outline for Online Lessons at Code.org
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Journal Entries for Instruction of Unplugged Lessons
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Lessin 5 3 2008
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Lessgn 10 Y/10/2018
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Lesson I/ Y/13 /2018
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Computer Science Survey
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Informed Parental Consent Form

GO

Infermed Parental Consent Form

We invite you and your child to take part in a research study being conducted by Robert Buck, who is the
Technology Coordinator at Guardian Angels School and also a student at ¥avier University, as part of his
graduate research. This study, as well as your rights as a participant, are described below.

Description: This study will examine whether small tangible rewards strengthen the intrinsic motivation
of students in grades 6-8 to complete a voluntary academic program focused on computer science.
Some participants may receive small tangible rewards for accomplishing academic achievements. All
participants will complete a short survey at the beginning and end of the researdh study. The study will
conclude in approximately seven weeks. Your child's identity will not be revealed to anyone but the
principal investigator, Robert Budk.

Confidentiality: Each child will be given an identification number for the purpose of the research study,
and no personally identifiable information about your child will be published.

Risks & Benefits: There are no discernible risks to your child. There are potential benefits for your child
to learn from lessons in computational thinking. Some study participants will also receive small tangible
rewards with a total value of less than a dollar.

Freedom to Withdraw or Refuse Participation: You and your child are free to withdraw from this
research study even after granting permission to participate below. You and your child may refuse

participation at any time.

Questions? Please feel free to ask the investigator, Robert Buck, any questions before signing the
consent form or at any time during or after the study.

Principal Investigator: Robert Buck, Technelogy Coordinator, Guardian Angels School; 513-624-2190;
rbuck @ gaschool.org

Informed Consent 5tatement
I, (please print), give permission for my child,
{please print), to participate in the above research study.
The research study has been explained to me and my guestions have been answered to my satisfaction.
| understand that my child’s right to withdraw from partidpating or refusal to participate will be
respected and that my child’s identity will be kept confidential. | give this consent voluntarily.

Parent/Guardian Signature:

Signature Date
Student Signature:

Signature Date
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