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Abstract 

 

Homework is used to reinforce concepts and skills taught in class and to promote student 

mastery through practice. It has a long history of positive effects on academic achievement 

across grade levels, content areas, and student abilities. Unfortunately, many pupils fail to 

complete homework and many others perform poorly when they do so. Teachers need effective, 

efficient, and socially acceptable strategies for getting all of their students to do well on 

homework assignments.  The present study examined the effect of the Three Jars game, a 

combination of group contingencies with randomized components and mystery motivators, on 

the homework completion and accuracy of an inclusive 5
th

 grade math class. The game produced 

immediate and substantive improvements in both pupils’ completion and accuracy rates. 

Teachers and students rated the intervention very positively and suggested that it should be used 

more frequently in school.  Limitations and directions for future research and practice are 

offered.   
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The Effects of the Three Jars Game on the Academic Performance of a 5
th

 Grade Inclusion 

Class 

 The face of American education is changing rapidly.  With increases in both state and 

federal mandates, teachers in America’s classrooms have to continually reflect, respond, and 

produce in ways that were not required previously.  High stakes testing programs require that 

everybody has a role in the learning process.  Teacher accountability is a major issue.  Teachers 

are responsible for ensuring the success of all students and guaranteeing that they receive the 

instruction needed to perform successfully in a globally connected and highly competitive 21st 

century.  In turn, students must be accountable for their own learning and  take responsibly for 

doing the things necessary for academic and interpersonal success.  One common area where 

individual responsibility is of the utmost importance is in the accurate and timely completion of 

homework.     

Research shows that homework performance correlates positively with academic 

achievement for students of varying ability levels (Cancio, West, & Young, 2004; Cooper, 

Robinson, & Patall, 2006; DeJohn, Westerhof, & Creemers, 2000; Dettners, Trautwein, & 

Ludtke, 2009; Madaus, Kehle, Madaus, & Bray, 2003; Olympia, Sheridan, Jenson, & Andrews, 

1994; Paschal, Weinstein, & Walberg, 1984; Trautwein, 2007; Trautwein & Ludtle, 2006). In 

fact, many educators insist that homework is an essential component of the learning process 

because it promotes both academic and nonacademic benefits. The academic benefits of 

homework include facilitating the retention and understanding of class material, developing and 

maintaining scholastic skills through practice (Gajria & Salend, 1995), and providing students 
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with opportunities to master content and develop skill proficiency (Epstein & Van Voorhis, 

2001). Nonacademic benefits include (a) learning how to work independently (Bryan & 

Sullivan-Burstein, 1997); (b) developing good study habits (Gajria & Salend, 1995) and time-

management skills (Cooper, 2001); (c) improving home-school collaborations; and (d) increasing 

parental involvement (Keith, 1984). Homework also helps students to understand that learning 

can take place anywhere, not just in the classroom. Thus, educators use homework  to enhance 

academic performance. 

While research supports homework as an effective educational practice, it continues to be 

a source of concern for parents, pupils, and teachers. This is because many students lack the self-

regulatory behaviors and/or academic skills required to complete homework independently while 

others lack the interest and motivation to do so regularly, despite the negative consequences 

associated with failure to complete this work (Rathvon, 1999). Homework will serve no 

beneficial purpose, however, if students do not complete it or if they do so with little accuracy 

(Olympia et al., 1994). As such, teachers need evidence-based practices (EBPs) to improve all of  

their students’ homework completion and accuracy rates (Sharp & Skinner, 2004; Theodore, 

DioGuardi, Hughes, Aloiso, Carlo, & Eccles, 2009). Researchers have identified numerous 

strategies to improve pupil performance however many of these practices are not efficient or 

easy for teachers to use (Olympia et al., 1994). 

The present study examined the effects of the Three Jars game, a group contingency 

program with randomized components and mystery motivators, on the homework completion 

and accuracy rates of 17, 5
th

 grade students in an inclusive math class. When combined, these 
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components can help students to turn in homework more consistently and accurately. The 

illustrative literature review examines briefly the role and importance of homework in our 

schools and then describes how group contingencies, in general, and interdependent and 

dependent group contingencies with randomization and mystery motivators (Rhode, Jenson, & 

Reavis, 1993) in particular have been used to improve homework performance. The primary 

research questions were (a) What effects, if any, will the Three Jars game have on 5
th

 graders’  

homework completion and accuracy rates?; (b) Will differential effects accrue to high 

performing students and classmates with special needs?; and (c) How socially acceptable is the 

Three Jars Game to students and teachers?  

Role and Importance of Homework 

 As noted earlier, there are numerous academic and non-academic benefits purported for 

the use of homework. The practice is used at almost all grade levels from elementary school 

through college as a way to supplement pupil learning and to give them opportunities to practice 

their competence independently (Olympia et al, 1994). Research indicates that homework has a 

positive effect on pupil learning particularly at the middle and high school levels (Hattie, 2009; 

Xu, 2011).  Keith (1986) concluded that regardless of students’ prior ability, the amount of time 

spent on homework will increase achievement.  In the most extensive review conducted to date, 

Hattie (2009) described findings from two previous meta-analyses (Cooper et al., 2006; Paschal 

et al., 1984) that included 161 separate studies and more than 100,000 students. The average of 

all effect sizes was .29 which suggested a modest effect on achievement. Hattie concluded that 

the overall effects of homework were positive, but that there were some important moderators. 
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First, positive effects were most noticeable at the high school level, followed in strength by their 

effects at the middle-school and upper-elementary levels. Second, effect sizes were largest for 

science and social studies and smallest for mathematics. Third, homework had the most positive 

effects when assignments were: (a) purposeful, (b) designed to facilitate completion, (c) involved 

parents in meaningful ways, and (d) provided systematic feedback (Marzano & Pickering, 2007; 

Miller & Kelly, 1991). Homework was also identified as one of the most important factors for 

establishing productive academic environments (Cooper, 2001; Epstein, 1983; Trautwein, 2007). 

Additional suggestions included: (a) assign purposeful homework, (b) design assignments to 

maximize the likelihood that they are completed, (c) involve parents in meaningful ways, and (d) 

provide systematic feedback to improve future performance (Marzano & Pickering, 2007; Miller 

& Kelly, 1991). 

 Recently, however, homework has come under increased scrutiny and some have 

questioned its importance for learning.  It appears that some teachers and students are simply 

“going through the motions”; that is, teachers assign work just because they are supposed to and 

many students simply insert answers so they can say that it is complete.  As such, many 

assignments are not worthwhile and/or interesting to students.  Rhodes and Wilson (2010) 

concluded that students who understand that assignments are meaningful have higher completion 

rates than peers who do not see similar value in the work.  Bembenutty (2011) argued that many 

students do not value work completion because their home environment did not cultivate these 

interests; often allowing children to engage in more preferred activities (e. g., video games, 

excessive television watching, etc) instead of completing homework.   
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Homework completion and accuracy can many times create problems for teachers who 

want to assess student understanding using practice homework.  Ideally, teachers want students 

to believe in their ability to understand and complete homework successfully without reaching a 

threshold of frustration.  If students can be guided to develop personal accountability and 

become intrinsically motivated, they will be supporting themselves, and can encourage others 

throughout the learning process.  

Student ability to complete homework independently is often perceived as an indicator of 

understanding by their teachers.  When pupils fail to complete homework, it can take away 

instructional time in the classroom since teachers must assess understanding in another way. 

Moreover, it slows the rate of introducing new instructional material for those students who did 

complete homework independently.  Homework proponents argue that the practice of newly 

learned skills strengthens content acquisition and enhancing overall academic performance 

(Hughes, Ruhl, Schumaker, & Deshler, 2002).  Furthermore research has shown that students’ 

inability to complete homework results in more referrals for special and remedial education 

services (Madaus, Kehle, Madaus, & Bray, 2003). Homework often fosters non-academic 

benefits as well.  These include learning to work independently, developing good time 

management skills (Cooper, 2001), increasing parent involvement, promoting good study habits, 

and improving pupil attitudes towards school (Paschal et al., 1984).  

Teachers need instructional tools to engage effectively all students in the consistent and 

accurate completion of meaningful, relevant, and important homework assignments. This precept 

rings true for general and special education teachers and students alike. Students with disabilities 
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in inclusive settings are often more “at risk” because of problems with organization, inattention, 

and lack of attention to detail. This often contributes to delays in work completion (Polloway, 

Epstein, & Foley, 1992).  Frequently, these students are already behind academically compared 

to their peers, struggle with homework completion and accuracy, and continue to fall further and 

further behind.  Many times, students with disabilities fail to complete tasks because of 

frustration or inability. And when homework is completed, their accuracy levels are lower than 

their normally developing peers.  Specific interventions must be used to help these students 

achieve academic success; these strategies might include (a) direct instruction; (b) classroom 

accommodations (d) a progress monitoring system.  One particularly interesting research line 

examined the effects of group contingencies on students’ homework completion and accuracy 

rates in school. 

Group Contingencies 

 Group contingencies have a long and distinguished history in education. According to 

Litow and Pumroy (1975), group contingencies can be classified as independent, interdependent, 

and dependent. Independent group contingencies are established when the criteria, behaviors, 

and rewards are the same for the entire class, but reinforcement is contingent upon each student’s 

individual performance (Popkin & Skinner, 2003). Interdependent group contingencies, in 

contrast, require the whole class to meet a criterion for everyone to earn a reward. Finally, 

dependent contingencies are in effect when the behavior of the entire class is rewarded based on 

the performance of a small group or an individual (Skinner, Cashwell, & Dunn, 1996). To date, 
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few studies have investigated the comparative effects of independent, interdependent, and 

dependent group contingencies.  

Although there were no noteworthy differences among group contingency types in terms 

of effectiveness in four comparative studies (Gresham & Gresham 1982; Lynch, Theodore, Bray, 

& Kehle, 2009; Shapiro & Goldberg 1986; Theodore et al., 2004), the advantages of 

interdependent group contingencies have been advanced. For example, interdependent group 

contingencies facilitate positive peer interactions as students work toward common goals 

(Kelshaw-Levering, Sterling-Turner, Henry, & Skinner, 2000). These contingencies are also time 

efficient and easy-to-implement for teachers since either everyone or no one earns rewards 

(Skinner, Skinner, & Burton, 2009). Interdependent group contingencies also avoid potential 

peer rejection that results when some students earn rewards and others don’t (Skinner et al., 

1996). There are, however, some drawbacks to interdependent group contingencies as well. For 

example, students who are compliant and follow classroom rules may become frustrated over not 

earning rewards simply because the entire class did not reach the specified criterion. This may 

result in resentment, retribution to the culpable individual(s), and perhaps a decline in academic 

performance (Skinner et al., 1996). Second, if selected rewards are not appealing to pupils, then 

they may not produce the desired change (Kelshaw-Levering et al., 2000). It is quite challenging 

to identify consequences that are equally appealing to all students in a classroom. Consequently, 

students may engage in undesirable behavior or even sabotage the contingency program by 

repeatedly misbehaving (Skinner et al., 2009). Third, if students perceive that their opportunity 

to earn rewards is ruined, then they may stop following classroom rules altogether (Popkin & 
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Skinner, 2003).  Finally, improving pupil behavior in one area may result in students exerting 

less effort in other academic areas. If pupils earn rewards for completing math homework, for 

example, they may pay less attention to their reading or spelling work (Hulac & Benson, 2010; 

Kelshaw-Levering et al., 2000; Popkin & Skinner, 2003; Skinner et al., 2009). Researchers have 

found at least two ways to maximize the beneficial effects of interdependent group contingencies 

while simultaneously minimizing the potential negative side-effects (a) randomization; and (b) 

keeping rewards a mystery or unknown to pupils (Hulac & Benson, 2010; Skinner et al., 2009). 

Randomizing Group Contingency Components.  Researchers have minimized or 

eliminated the negative side-effects of interdependent and dependent group contingencies by 

randomizing contingency components (e.g., target behaviors, criteria, students, and rewards) and 

keeping them unknown to students (e.g., Kelshaw-Levering et al., 2000; Lynch et al., 2009; 

Reinhardt, Theodore, Bray, & Kehle, 2009; Theodore, Bray, Kehle, & Jenson, 2001). The first 

experimental analysis of group contingencies with randomized components was conducted by 

Kelshaw-Levering and colleagues (2000). They compared the effects of interdependent group 

contingencies with two variations on the disruptive behavior of 12 second grade students. In one 

variation, the teacher only randomized one component (i.e., rewards) using an opaque jar that 

contained the names of a variety of potential incentives (e.g., free time, extra recess, and special 

snacks). Students were told that they must receive 36 or fewer checkmarks to select a reward 

from the jar. The teacher then marked disruptive behaviors using a simple monitoring checklist. 

At the end of class, the teacher counted the marks and if the total was 36 or less, then a student 

was selected to pick a paper slip from the reward jar. The reward was then given to the entire 
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class. If the criteria were not met, then students were told that they couldn’t pick a reward but 

that they should try harder next time.  

In the second variation, all contingency components (i.e., target behaviors, criteria, target 

students, and rewards) were randomized through the use of four opaque jars. The first jar was 

labeled “behaviors” and contained paper slips with the names of target behaviors (e.g., talk outs, 

out of seat, and off task) and reward criteria or the word “all” indicating that all behaviors were 

monitored. The second jar was labeled “whole class or individuals”. This jar determined whose 

behavior(s) were evaluated against the criteria. If the whole class was selected, then all disruptive 

behaviors were counted. However, if an “individual” paper slip was selected, then the teacher 

picked from the third jar. Jar #3, labeled “names”, contained paper slips with all children’s 

names written on them. If “individual” was selected from the second jar and “Maria” chosen 

from the third, then her performance was checked against the target behavior and criteria. If the 

class or individual met the criteria, then a randomly selected student was chosen to pick from the 

rewards jar (Jar #4). On days when criteria were not met, students were told that they could not 

choose from the rewards jar. Both interdependent group contingencies produced immediate and 

noticeable improvements in pupil behavior, with the four jars generating more consistently low 

disruptive behavior rates.  

Since that initial study, there have been numerous replications using differing numbers of 

opaque jars or shoeboxes to enhance pupils’ academic or behavioral performance (e.g., Popkin 

&Skinner, 2003; Theodore et al., 2001). Moreover, three of these studies focused specifically on 

homework completion and accuracy. In 2009, Lynch and her colleagues completed a homework 
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study with students with disabilities in a self-contained 5
th

 grade classroom. The intent was to 

increase students’ homework completion and accuracy and see if there were differential 

treatment effects by contingency type. Results indicated that all three group contingencies were 

more successful than teacher-led instruction in improving homework completion and accuracy. 

However, the interdependent condition was somewhat superior to the other two contingencies for 

accuracy. It was also noted that the participating teacher strongly agreed/liked the intervention 

and felt that it was beneficial to homework performance.  

That same year, Theodore and her colleagues conducted a reversal design using a jar 

intervention package that included randomized interdependent group contingencies and rewards 

in the form of mystery motivators. The intervention was implemented with the intent of 

improving the spelling performance (i.e., completion and accuracy) of 21 elementary students. 

This study only randomized rewards and criteria. Results showed that the randomized 

interdependent group contingency, coupled with mystery motivators, had an overall positive 

impact on students’ spelling completion and accuracy. Additionally, consumer satisfaction data 

indicated that the participating classroom teachers were somewhat satisfied with the intervention. 

Finally, Reinhardt and his colleagues (2009) used a multiple-baseline design across 

academic behaviors to examine the effects of another jar-related intervention. This intervention 

used a randomized interdependent group contingency program similar to Theodore et al (2001; 

2004). However, this program was intended to improve homework accuracy rates of six 4
th

 grade 

students. The academic domains identified for improvement here were daily independent 

homework assignments in reading comprehension, mathematics, and spelling. Results showed 
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that with respect to homework accuracy, the interdependent group contingency coupled with 

randomly selected components improved rates among all three subjects, although to varying 

degrees. Follow-up data indicated that all students were able to maintain or improve upon 

intervention gains in mathematics. Again, participants rated the intervention as generally 

acceptable. 

 In general, it appears that randomization serves as a valuable behavior change function. 

With respect to randomized criteria, students do not know which criteria will be chosen therefore 

they must assume that the highest criterion is in effect. When target behaviors are randomized, 

pupils tend to change all target behaviors because they don’t know which one(s) is being 

monitored. Similarly, because students are unaware of which rewards will be earned, they are 

more likely to work hard and not sabotage the intervention.  

Mystery Motivators 

 One interesting and novel approach that was combined with group contingencies was 

mystery motivators (MM) (Rhode et al., 1993).  Mystery motivators are incentive systems 

designed to deliver random rewards for appropriate behavior to individuals, small groups, or an 

entire class. Typically, there are two parts to the MM system. The first consists of a series of 

boxes that represent the days of the week (i.e., Monday – Friday) as well as an optional 6
th

 

“bonus” box. (A class calendar can be used as well). An invisible ink pen is used to put an “M” 

on randomly selected days when rewards are available (e.g., two or three out of five days). A 

criterion is set for pupil performance (e.g., everyone must turn in homework assignment and the 

class average must be at least 80% correct). If students meet the criteria, they are given a 
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developer pen to color in the square to see if an "M" appears. If it does then a reward is given; if 

there is no “M”, students are encouraged to try harder the next day. The second MM component 

is a series of highly decorated envelopes that are displayed prominently in class.  Each envelope 

contains a paper slip with the name of a “mystery” reward written on it. On those days when 

students meet pre-established criteria and find an invisible “M”, they are allowed to pick one of 

the mystery envelopes to see what they won. Murphy et al. (2007) used interdependent group 

contingencies with mystery motivators to improve the behavior of nine, pre-school students 

enrolled in a Head Start program. The teacher posted rules and told students that if everyone 

received five or fewer checks (i.e., for rule breaks) then the entire class could pick one of 12 

picture cards from the mystery box.  The researchers found that the intervention produced 

immediate decreases in all students’ disruptive behavior. Additional MM studies have found that 

mystery motivators can: (a) improve students’ homework completion and accuracy rates 

(Madaus et al., 2003; Moore, Waguespack, et al., 1994), (b) decrease a wide range of disruptive 

classroom behaviors (e.g., obscene language, non-compliance, verbal threats, and calling out in 

class) (Mottram, Bray, Kehle, Broudy, & Jenson, 2002; Theodore et al., 2003), and (c) improve 

interpersonal interactions among students at both the primary and secondary levels (Musser, 

Bray, Kehle, & Jenson, 2001).   

The purpose of the present study, therefore, was to examine the effects of a group 

contingency intervention with randomized components on the homework completion and 

accuracy rates of a 5
th

 grade inclusion class in a small rural school district in Western New York. 

The intervention was called the Three Jars game and it was introduced to students as a way to 
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help them to do better on their math homework. It was hypothesized that pupils would increase 

both their homework completion and accuracy rates when the game was in effect and that they 

would rate the intervention in a favorable manner. 

Method 

Participants and Setting 

Participants included 17 (10M, 7F) students enrolled in the investigator’s 5
th

 grade 

inclusion classroom in a small rural elementary school in Western New York. The school has 

approximately 260 students enrolled in grades 3 to 5. All participants were Caucasian, two had 

IEPs and another was on a 504 Plan. Students with special needs were classified as learning 

disabled according to New York State standards. Approximately 40% of pupils in the school 

were eligible for free and/or reduced meals (New York State Education Department Report Card, 

2010).  Students ranged in age from 10 to 12 years old and the class was selected for 

participation because a number of students consistently failed to complete math work 

assignments both in class and as homework.  Additionally, their overall grades were inconsistent 

and below teacher expectations. As both a teacher and researcher, the investigator wanted to 

increase both the consistency and accuracy with which students were completing assigned work 

in and out of the classroom.  

For these reasons, initial baseline data were collected on all students’ completion and 

accuracy rates on daily math assignments.  These data were used to (a) determine if intervention 

was necessary; (b) identify target students (i.e., two low and one high performing); and (c) set 

reward criteria for the intervention.  Intervention goals were to improve daily work completion 
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and accuracy rates and hopefully improve peer-to-peer interactions by fostered pro-social 

behavior and improved communication. Three students were targeted for intervention based on 

initial baseline performance. Student 1 had special needs and completed homework 

inconsistently (i.e., average 60%) and earned failing grades during all baseline assessments. 

Student 2 also had a low baseline average of about 50%, although s/he did earn an A grade on 

one assignment. Finally, Student 3 had the highest math homework average during initial 

baseline sessions (i.e., M = 98%). 

 The study took place during regularly scheduled math instructional blocks. Each session 

lasted 90 minutes and occurred during the afternoon.  Students sat in a U-shape formation 

allowing everyone to see the Smartboard.  A Smartboard is an interactive white board with 

which students engage in instructional activities on a daily basis. Existing curricular materials 

and activities were used throughout the investigation. The classroom teacher, a Caucasian female 

with 7 years of teaching experience, was responsible for providing math instruction and 

implementing the Three Jars game.  She taught math lessons and collected and graded pupils’ 

daily work assignments. A second adult, a male Consultant Teacher with 7 years of teaching 

experience also assisted in the intervention by developing materials and conducting inter-rater 

reliability and fidelity assessments. He was unaware, however, of which pupils served as 

intervention targets.   

Dependent Variables 

 Three dependent variables were used to examine the effects of the Three Jars game on 

pupil performance (a) percentage of students who turned in completed daily math assignments; 
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(b) percentage correct on these assignments; and (c) student satisfaction ratings of the Three Jars 

game. Percent completion was calculated by dividing the number of students who turned in 

“complete” work by the number who turned in complete and incomplete work times 100%. An 

assignment was deemed complete if a reasonable and written attempt was made to answer each 

question or solve each problem. If an assignment was not turned in at all, it was marked as 

“incomplete” and a grade of zero was assigned. An assignments was deemed “on time” if it was 

placed in the  “in box” by the beginning of each class. Percent correct was calculated by totaling 

all students’ homework grades and dividing by the number present times 100%. Data on 

homework completion and accuracy was entered on to the Homework Completion and Accuracy 

Data sheet (see Appendix A). Student grades were also entered into Power School, an online 

grade-book used by the school district. 

To ensure that work completion and accuracy data were collected accurately and 

consistently, inter-rater reliability checks were conducted during 25% of randomly selected study 

sessions across each experimental phase. Inter-rater reliability was conducted by having the 

consultant teacher score independently pupils’ math assignments.  Independent scorings were 

then compared on an item-by-item basis. For example, if both scorers marked the first answer in 

the same way (i.e., both marked it complete/correct and/or incomplete/incorrect), then this item 

was scored as an agreement (A). If the two scorers marked an item differently (i.e., one scored it 

correct and the other as incorrect), then the item was marked as a disagreement (D). Inter-rater 

reliability was calculated as the number of agreements divided by the number of agreements plus 

disagreements times 100%. Inter-rater reliability coefficients averaged .97 for completion (range 
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= .91 to 1.0) and .94 for accuracy (range = .90 to 1.0) over the course of the intervention.  This 

suggests that data were collected in a consistent and reliable manner. 

The third dependent variable, student satisfaction, was assessed by having pupils 

complete anonymously and independently an 18-item, 5-point, Likert-type Consumer 

Satisfaction Survey immediately after the last intervention session (see Appendix B). Pupils 

rated the Three Jars game in terms of (a) importance of intervention goals; (b) acceptability of 

game procedures; and (c) satisfaction with study outcomes. Pupil ratings were aggregated and 

mean ratings were derived for each item. These data, in turn, were displayed in tabular fashion. It 

was anticipated that students would rate most if not all intervention components in a highly 

positive manner.   

Independent Variable 

The independent variable was the Three Jars game. The intervention consisted of 

dependent and interdependent group contingencies with randomized components (i.e., target 

behaviors, criteria, students, and rewards) and mystery motivators.  Contingency components 

were randomized through the use of three opaque and highly decorated jars that contained paper 

slips with varied target behaviors, criteria, target students, and rewards written on them. The first 

jar was labeled “target behaviors” and contained 22 paper slips; two slips each had the following 

written on them: (a) completion = 80%, (b) completion = 85%, (c) completion = 90%, (d) 

completion = 95%, and (e) completion = 100%. A similar number of paper slips (two each) 

included the word “accuracy” instead of completion (e.g., accuracy = 80%, 85%, 90%, 95% and 

100%). The final two paper slips had “completion and accuracy” = 85% written on them. (If this 
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paper slip was picked, then the class average for completion and accuracy must be 85% or 

higher to earn rewards). Jar #1 paper slips determined which target behavior and criterion was 

assessed each day. For example, if a “accuracy = 90% paper slip was picked, then the class 

average correct must be at least 90% t for the entire class to earn rewards.  Students were not be 

told which target behavior or criterion was selected.  

The second jar was labeled “who” and contained 23 paper slips: (a) 5 slips had the words 

“table 1, 2, 3, 4, or 5” written on them, (b) 17 pieces of paper had individual children’s names 

written on them, and (c) one paper slip read “whole class”. The selected paper slip determined 

whose performance was evaluated against the daily behavior and criterion. For example, if 

“accuracy = 85%” was selected from the first jar and Luis (pseudonym) was selected from Jar 

#2, then his homework performance was evaluated privately against the criterion. If Luis’ grade 

was 85% or higher, then the teacher announced that the criterion was met and the entire class 

earned a reward for that day.  If a “Table 1” slip was selected, then the performance of all 

students seated at that table was averaged to see if it met the daily criterion.  

Jar #3 was labeled “rewards” and contained 25 paper slips. Prior to beginning the 

intervention, students completed a reward preference survey to identify possible incentives. 

Students’ written suggestions were assessed in terms of cost, implementation time and effort, 

applicability to the entire class, and legal and ethical considerations. The names of 17 preferred 

items and/or activities were written on paper slips and placed in the third jar. In addition, 8 paper 

slips containing the words “mystery motivator” were also placed in jar #3.  
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Mystery motivators are incentive systems designed to deliver random rewards for 

appropriate behavior to individuals, small groups, or an entire class(Rhode et al., 1993). For this 

study the procedures were adapted a bit. A series of eight highly decorated envelopes were 

displayed prominently in class (i.e., bulletin board).  Each envelope contained a paper slip with 

the name of a “mystery” reward written on it. On those days when students met criteria and a 

“mystery motivator” paper slip was selected from the third jar, they were allowed to pick one 

mystery envelopes to see what they won.  

To ensure that the Three Jars game was being implemented correctly, an 8-item, fidelity 

of implementation checklist was developed (see Appendix C). This form listed all procedural 

steps to implement the intervention accurately and spaces to not the presence or absence of each 

component. The checklist was used initially to train students how to play the Three Jars game 

and then for the consultant teacher to monitor implementation accuracy during 25% of randomly 

selected intervention sessions.  The mean fidelity rating was .96 with a range of .88 to 1.00.  

These data suggest that the intervention was carried out with a high degree of accuracy 

throughout both intervention phases.   

Experimental Design and Procedures 

An A-B-A-B withdrawal of treatment design was used to examine the effects of the 

Three Jars game on pupil outcomes. This particular design is capable of establishing a cause and 

effect relationship by showing that student performance changes as a direct result of the 

intervention during implementation and when it is withdrawn (Kennedy, 2005).  The study began 

with an initial baseline phase during which the investigator conducted class using “normal” or 
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“typical” teaching practices.  Students turned in homework each day at the beginning of class. 

The investigator graded and returned homework with feedback the same or next day. There were 

no specific group contingencies in place during baseline assessments. Initial data analyses 

indicated that a relatively high percentage of students were completing homework daily 

(M=89%), student accuracy rates averaged 70% across the entire class.  When initial baseline 

data stabilized, the Three Jars game was implemented.  

Students were introduced to the Three Jars game during a 20-minute, training session. 

They were told that they would be playing a game designed to help them improve their daily 

math homework grades. The investigator explained that to win the game, the whole class, certain 

rows, or individual pupil’s performance would be compared against either their homework 

completion or accuracy criteria that would vary from 80% to 100% daily. The investigator then 

selected paper slips from the first two jars three times to show how the game would work on 

those hypothetical days.  All student questions were addressed and formal data collection started 

the next day. A typical intervention session began with students placing their homework 

assignments in the inbox before the bell rang. While students were engaged in “sponge-type” 

assignments, the teacher privately selected paper slips from the first two jars to determine the 

target behavior (i.e., completion, accuracy, or both), criteria (80% to 100%), and student(s) (i.e., 

individual, row, or entire class). On days when the criterion was met, the investigator announced 

student(s) names, as well as the target behavior(s) and criterion. Target student(s) then picked a 

paper slip from the rewards jar that was shared by the entire class. If a mystery motivator paper 

slip was selected, then the class was also allowed to pick one mystery motivator envelope.  When 
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intervention data stabilized, the Three Jars game was suspended for the next five days, much to 

the students’ displeasure. After the last intervention session, students completed consumer 

satisfaction surveys independently and anonymously.  Once the second baseline data stabilized, 

the Three Jars game was put back into effect for six more instructional sessions. Immediately 

after the final session, students completed consumer satisfaction surveys independently and 

anonymously. 

Results 

 The effects of the Three Jars game on the entire class’ homework completion and 

accuracy rates are described here. Completion data are described in narrative fashion while 

accuracy data are shown in Figure 1.  During initial baseline, about 89% of students turned in 

completed homework assignments on time. However, as seen in Figure 1 their mean accuracy 

rates were only 70% (range = 64% to 82%).  During four of five baseline assessments, the class 

average on math homework was C- or below. When the Three Jars game was introduced, there 

was an immediate and noticeable increase in student completion (M=99%; range = 94% to100%) 

and accuracy (M=87%; range = 80% to 99%).  This represented a 17% increase in the class’ 

daily math homework average; or the equivalent of one and a half letter grades (i.e., C- to B+). It 

is also important to note that there were no overlapping data points between initial baseline and 

intervention conditions. When the Three Jars game was removed, there was a slight decrease in 

homework completion rates (i.e. from 94% to 91%) but a more noticeable decline in accuracy 

rates (i.e. from 87% to 76%).  This represented approximately a one letter grade decrease in the 

class average (i.e., B+ to C+) and there was only one overlapping data point across adjacent 
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experimental phases. When the intervention was reintroduced, there was another immediate 

increase in the class’ completion rates to 100% with a mean of 86% correct (i.e., range = 78% to 

92%). This replicated intervention effects for the third time and there were two overlapping data 

points.   

 The effects of the Three Jars game were also examined across three target students. Data 

relevant to the impact on Student 1 and 2 (i.e., students with special needs) and student 3”s 

(highest performer) homework accuracy can be seen in Figure 2. Student 1 completed 60% of 

assigned homework during initial baseline however his/her accuracy averaged only 33% correct.  

When the Three Jars game was implemented, student 1 increased his/her completion rate to an 

average of 83% with a 57% math average.  While still failing, this represented a 24% increase in 

the student’s math homework average. When the intervention was removed, student 1’s 

completion and accuracy rates increased to an average of 100% and 64% respectively.  When the 

intervention was reintroduced for the second time, student 1 continued to complete every 

assignment and his math homework average was 62% (range = 29% to 80%).   

 Intervention effects on Student 2, another pupil with special needs, can also be seen in 

Figure 2. During initial baseline, this student completed most assignments but earned an overall 

math homework average of 50%, a failing grade.  When the Three Jars game was introduced,  

however Student 2’s completion and accuracy rates increased immediately and noticeably to an 

average of 100% and 84% respectively (range = 75% to 91%). This was a 34% increase over 

initial baseline levels or the equivalent of a three letter grade improvement (i.e., F to B). There 

was only one overlapping data point between the first two experimental phases. When baseline 
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conditions were reinstated, student 2’s completion rate fell to 60% and s/he earned a math 

homework average of 46% (F) (range = 0 to 95%).  When the Three Jars intervention was 

reintroduced, Student 2 completed all math assignments and had an 88% average on his math 

homework assignments (range = 81% to 95%). Again, there was only one overlapping data point 

across adjacent experimental phases.   

 Student 3 earned the highest baseline average for completion and accuracy. S/he 

completed all math assignments and had a 98% average (range = 92% to 100%).  When the 

Three Jars game was introduced, student 3 continued to complete all math assignments, but 

his/her average fell slightly to a mean of 90% (range from 70% to 100%).  There were a total of 

four overlapping data points (i.e., 67%) across the first two experimental phases. When the 

intervention was removed, student 3 continued to complete all homework assignments and 

his/her average improved slightly to a mean of 91% (range = 73% to 100%). Once again, there 

was considerable overlap among adjacent data points. Finally, when the Three Jars game was put 

back into effect, student 3’s math average increased slightly to a mean of  96% (range = 83% to 

100%). Completion rates remained at100% across the final intervention phase.   

 The final dependent variable was pupils’ consumer satisfaction ratings of the Three Jars 

game.  Pupils’ mean ratings for each item can be found in Table 1.  As shown, students rated all 

intervention goals as quite important. They noted that it was very important for them to complete 

and turn in homework assignments and for everyone to do well in math.  With regard to 

intervention procedures, students rated the following steps most favorably (a) picking paper from 

jars; (b) picking mystery motivator envelopes; and (c) playing the Three Jars game.  Their least 
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favorable procedural component was that everyone must complete and turn in an assignment on 

time. Finally, students rated most intervention outcomes quite positively. They reported that the 

Three Jars game helped them to complete homework (4.9) and that it should be used in other 

classrooms (4.9).  Pupils provided the lowest overall ratings for “others thought that I was 

smarter after the Three Jars game” (3.6). Students were unanimous in noting that the Three Jars 

game was not harmful to students in any way. Overall, students responded positively to the three 

jars intervention and wanted to continue playing the game after the study ended.   

Discussion 

 The present findings indicate that the Three Jars game was quite effective in improving 

the homework completion and accuracy rates of a 5
th

 grade, math inclusion class. Data showed 

clear and immediate improvements in both homework completion and accuracy when the 

intervention was in effect. These data are consistent with previous research on group 

contingencies with randomized components in general (e.g., Holla, 2010; Kelshaw-Levering et 

al., 2000; Lewis, 2010; Popkin & Skinner, 2003) and more specifically with studies to improve 

homework completion and accuracy (e.g., Lynch et al., 2009; Reinhardt et al., 2009; Theodore et 

al., 2009).  Study findings are also consistent with previous research on the beneficial effects of 

mystery motivators on pupils’ academic and behavioral performance (e.g., Madaus et al., 2003; 

Moore, et al., 1994; Murphy et al., 2007).  The present findings extend the literature on jars-

related interventions to a new geographic location, student population, and outcome measure. 

 While the effects of the Three Jars game were clear across the entire class, individual 

pupils were affected in different and interesting ways. Two target students with IEPs, for 
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example, earned failing grades on their math homework during initial baseline conditions. 

Student 1 completed assignments inconsistently and only had a 33% average, while student 2 

turned in homework more often but earned a failing average of 50%. Both students completed 

and turned in math homework more consistently when the intervention was in place. In fact, both 

students turned in all but one math assignment when the Three Jars game was being played. 

However, student 2 appeared to make more impressive accuracy gains than his/her counterpart. 

Student 2 made improvements of 34% and 42% when the intervention was in effect and this 

translated into a three letter grade increase (i.e., F to B). Student 1, in contrast, showed an 

immediate and noticeable gain in both completion and accuracy during the first two experimental 

phases. However, during the final two phases, the student’s completion rates remained at 100% 

and accuracy stabilized at a passing level (i.e., D). Although these data do not demonstrate a 

functional relationship, they would still be considered positive academic outcomes for 

practitioners, students, and parents. Finally, the effects of the Three Jars game were examined on 

the highest performing pupil during baseline. This particular student performed pretty much the 

same irrespective of experimental phase. S/he consistently completed homework assignments 

and maintained an A average across all conditions. While large academic gains were limited by 

possible ceiling effects, it is good to know that the Three Jars game did not have any detrimental 

effects on high achieving pupils. 

 The present findings are important for a number of reasons. First, they showed that a 

classroom teacher can consistently and accurately implement an evidence-based practice in an 

inclusive educational setting with her pupils. The research-to-practice gap will never be breached 
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until practitioners in common educational settings use evidence-based practices effectively with 

their own students (Shriver & Watson, 2005; Spencer, Detrich, & Slocum, 2012).  Second, these 

findings are important because they produced educationally important changes in pupils’ 

homework performance. When the Three Jars game was in effect, almost every student 

completed every math assignment, almost every day; and they seemed to enjoy doing so. Their 

math homework averages increased by one and a half letter grades (C- to B) overall and from 

failing to passing for a number of students, including those with special needs. Third, the present 

findings are important because they required only changes to the classroom reward structure. 

There were no specific instructional components (e.g., tutoring, explicit teaching, or choral 

responding) in the intervention package; only contingent rewards for improved homework 

completion and accuracy and the intrigue and mystery surrounding daily criteria and targets. 

Finally, the current results are important because they were obtained in a “typical” inclusive 

educational setting. Although many special educators have advocated for and predicted academic 

and interpersonal success for students with special needs, there has been a paucity of data to 

validate such outcomes. It was nice, therefore, to see both students with special needs improve 

their math performance from failing to passing and in one instance above average. 

 In addition to academic benefits, students really seemed to like playing the jars game. 

Anonymous and independent ratings indicated that they found most, if not all intervention 

components to be fun and acceptable and that it helped them to learn more in math. Students 

were more eager to participate and they worked well together. They encouraged one another to 

complete their homework and to do so with a high degree of accuracy.  Students also seemed to 
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offer and seek assistance with homework more often when the game was being played. They 

looked forward to seeing what the criterion was for a given day and if it had been met.  They 

especially enjoyed the mystery motivators.  Each morning students would stand beside the 

homework “inbox” and watch as peers placed their workbooks in the designated location.  If 

there were any missing books before the morning bell, they were asking where they were.  When 

students met criteria, they couldn’t wait to see what they “won.” They would give each other 

high fives, hugs, and jump up and down when they won. There favorite reward was a class pizza 

party.   

 The Three Jars game was also fairly easy to implement. The primary time commitments 

were making intervention-related materials (e.g., jars, paper slips, and incentives) training 

students to play the game (i.e., 20-30 minutes), and checking and grading students’ daily work. 

Once the game was in effect, it only took a few minutes to implement. Fidelity checks showed 

that the investigator was able to use the Three Jars game with a high degree of accuracy over 

time. 

Although current findings are promising, there are a few study limitations that may 

reduce their utility to some extent. First, the study was conducted with only one group of 

students (N=17), in one geographical location, and in one narrow facet of academic curriculum 

(i.e., math homework completion and accuracy). Generalizations to other grade levels, 

geographic settings, and subject areas are not warranted at this time. Future research should 

replicate the present study across various subject areas, age ranges, settings (special education 

and inclusive classrooms), and populations. Second, the study was conducted for a relatively 



31 

 

 

 

short duration (22 days) and no generalization and maintenance data were collected. Therefore, it 

is not appropriate to conclude that the same effects would be obtained over a longer time period 

and/or that benefits would generalize to other areas of math performance (e.g., in class work 

completion, quiz/test performance, and active in-class participation) and/or be sustained in the 

absence of the intervention. Future research should include longer intervention durations and 

explicit generalization measures for examining potential “spillover effects”. Further, if duration 

was increased then it may be necessary to change criteria and rewards to prevent satiation and a 

lack of interest. In addition, rewards should be used on a thinning variable schedule by using 

blank paper slips in the “Reward” jar. Third, because the intervention included numerous 

instructional components (i.e. posted rules and criteria, group contingencies, mystery motivators, 

and contingent rewards) it is not possible to know for sure which components had the greatest 

impact. Therefore, component analyses should be conducted to identify the relative contributions 

of each procedural component (Kennedy, 2005).  Finally, the current findings are limited 

because the investigator also served as the primary data collector and evaluator. Although 

procedures were used to monitor fidelity of implementation, one cannot rule out potential 

experimenter bias effects at this time. Future research should utilize independently-trained data 

collectors. 

 In summary, the present study examined the effects of the Three Jars game, a 

combination of dependent and interdependent group contingencies with randomized components 

and mystery motivators, on the homework completion and accuracy of 17, 5
th

 graders in an 

inclusive math class. With a minimum of teacher time and effort, the Three Jars game produced 
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immediate and substantial improvements in the math homework completion and accuracy rates 

most if not all students, including those with special needs. The general education teacher 

implemented the game with a high degree of accuracy and both teachers and pupils rated the 

game favorably.  The findings indicated that the three jars game was a powerful and efficient 

tool for getting all participants to complete more homework assignments and achieve higher 

grades. Obviously, more research is needed on the potential utility of the three jars game as a 

means of improving pupils’ academic competence. 
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Figure 1 shows the effects of the Three Jars game on the whole class’ math homework accuracy. 
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Figure 2 shows the effects of the Three Jars game on student 1, 2, and 3’s math homework 

accuracy across experimental conditions. 
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Table 1. Consumer satisfaction ratings for the three jars game by the entire 5
th

 grade class.  

I. Importance of Instructional Goals 

 

Question 

 

Mean 

1. How important is it for you to do well in math class? 3.8 

2. How important is it for other students in your class to do well in math 

class? 

4.3 

3. How important is it for students to complete and turn in homework for 

math class? 

4.7 

4.  How important is it for students to complete and turn in math 

homework assignments?   

4.7 

 

II.  Acceptability of Instructional Procedures 

 

Question 

 

Mean 

5.  How much did you like placing your assignments in the inbox each 

day? 

4.8 

6.  How much did you like the requirement that everyone must complete 

and turn in an assignment to play the “Three Jars Game?” 

4.2 

7.  How much did you like the teacher picking slips of paper out of the 3 

jars to play the “Jars Game?” 

4.9 

8.  How much did you enjoy playing the Three Jars Game? 4.9 

9.  How much did you like finding out if you met the daily criterion to 

see if you could pick a reward from the third jar? 

4.6 

10.  How much did you like picking one of the mystery motivator 

envelopes? 

4.9 
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III. Satisfaction with Strategy Outcomes 

 

Question 

 

Mean 

11.  How satisfied are you with your overall performance in math class? 4.7 

12.  How satisfied are you with your performance when using the Three 

Jars Game? 

 

4.8 

13.  How much did the Three Jars Game help you learn math content 

better? 

 

3.9 

14.  How much did the Three Jars Game help you to complete math 

homework assignments? 

 

4.9 

15.  How much did the Three Jars Game help you to get along better 

with others in class?   

 

4.6 

16.  Does the Three Jars Game seem like something that should be done 

in other classes?   

 

4.9 

17.  Could the Three Jars Game be harmful to other students?  1 

18.  Did other students think that you were smarter after using the Three 

Jars Game? 

3.6 
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Appendix A 

 

Sample Data Collection Sheet for Target Behaviors and Criteria 

 
Homework Completion and Accuracy Data 

Student 

Number 

Date___________ 

Completed/Accuracy 

Date___________ 

Completed/Accuracy 

Date___________ 

Completed/Accuracy 

Date___________ 

Completed/Accuracy 

1         

2         

3         

4         

5         

6         

7         

8         

9         

10         

11         

12         

13         

14         

15         

16         

Total:         
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Appendix B 

Consumer Satisfaction Survey 

Directions: 

Please read each item aloud to your students and ask them to circle the number that best 

represents their feelings about that particular item. Emphasize the importance of completing the 

rating individually and privately. 

I. Importance of Instructional Goals 

 

1. How important is it for you to do well in math class? 

1   2   3   4   5 

Not at all    somewhat important    very important 

2. How important is it for other students in your class to do well in math class? 

1   2   3   4   5 

Not at all    somewhat important    very important 

3. How important is it for students to complete and turn in homework for math class? 

1   2   3   4   5 

Not at all    somewhat important    very important 

4. How important is it for students to complete and turn in math homework assignments? 

1   2   3   4   5 

Not at all    somewhat important    very important 

II. Acceptability of Instructional Procedures 

 

5. How much did you like placing your assignments in the inbox each day? 

1   2   3   4   5 

Not at all     OK     Liked it a lot 
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6. How much did you like the requirement that everyone must complete and turn in an 

assignment to play the “three jars game”?   

1   2   3   4   5 

Not at all     OK     Liked it a lot 

7. How much did you like the teacher picking slips of paper out of the 3 jars to play the “jars 

game”?   

1   2   3   4   5 

Not at all     OK     Liked it a lot 

8. How much did you enjoy playing the three jars game? 

1   2   3   4   5 

Not at all           somewhat     Liked it a lot 

9. How much did you like finding out if you met the daily criterion to see if you could pick 

a reward from the third jar?  

1   2   3   4   5 

Not at all          somewhat     Liked it a lot 

10. How much did you like picking one of the mystery motivator envelopes? 

1   2   3   4   5 

Not at all             some     Liked it a lot 

III. Satisfaction with Strategy Outcomes 

 

11. How satisfied are you with your overall performance in math class? 

1   2   3   4   5 

Not at all    somewhat satisfied    very satisfied 

12. How satisfied are you with your performance when using the Three Jars Game? 

1   2   3   4   5 

Not at all    somewhat satisfied    very satisfied 
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13. How much did the Three Jars Game help you learn math content better? 

1   2   3   4   5 

Not at all     some      a lot 

14. How much did the Three Jars Game help you to complete math homework assignments? 

1   2   3   4   5 

Not at all     some      a lot 

15. How much did the Three Jars Game help you to get along better with others in class? 

1   2   3   4   5 

Not at all     some      a lot 

16. Does the Three Jars Game seem like something that should be done in other classes? 

1   2   3   4   5 

Not at all     maybe             definitely should 

17. Could the Three Jars Game be harmful to other students? 

1   2   3   4   5 

Not at all     maybe             definitely could 

18. Did other students think that you were smarter after using the Three Jars Game? 

1   2   3   4   5 

Not at all          some did     everyone did 

Additional Comments/Suggestions: 

             

            

 _______________________________________________________________ 
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Appendix C 

 

Three Jars Fidelity Checklist 

Please observe while the teacher implements the intervention and place a checkmark next to each 

procedural steps that is present and/or absent. 

          Present  Absent 

1. Homework placed in the inbox at the beginning of class period.  ______ ______ 

2. Students are reminded if they meet the daily criteria they  

are eligible for a chance to draw from the locked mystery  

motivator box.        ______ ______ 

3. The criterion for the day was drawn from jar 1.   ______ ______ 

4. A slip was drawn from jar 2 to determine if individual, 

small group, or whole group are required to meet criterion.  ______ ______ 

5. All student papers are graded privately for completion  

and accuracy.        ______ ______ 

6. If criterion is met, teacher tells class and allows them to draw 

paper slip from Jar #3.       ______ ______ 

a. If “mystery motivator” slip is picked, teacher allows  

class to open one MM envelope     ______ _____ 

7. Teacher gives rewards to entire class.      ______ ______ 

8.  Students are praised for good work or encouraged to try harder. ______ ______ 

Total: ______/8 X 100% = ___% 
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Appendix D 

Pictures of Bulletin Board 

Three Jars Game 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 




