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Historical Analysis 

The first experimental analysis of interdependent group contingencies with 

randomized components was conducted by Kelshaw-Levering, Sterling-Turner, Henry and 

Skinner (2000). In their elegant study, 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 randomized rewards using an opaque jar that contained the 

names of a variety of potential reinforcers (e.g., free time, extra recess, and special snacks). 

Students were told that they must receive 36 or fewer checkmarks in order to select a 

reward from the jar. The teacher then marked disruptive behaviors using a fairly simple 

monitoring checklist. At the end of the class, the teacher counted up the marks. If the total 

was 36 or less, then the teacher randomly picked a student to pull a paper slip out of the 

reward jar. The selected reward was then given to the entire class. If the criteria were not 

met, then students were told that they couldn’t pick a reward today but that they should try 

harder next time.  

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

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 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, 
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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 simply told that they could not 

choose from the rewards jar today and they were encouraged to try harder the next time. 

Both interdependent group contingencies produced immediate and noticeable 

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

disruptive behavior rates.  

Theodore, Bray, Kehle, and Jenson (2001) partially replicated the Kelshaw-Levering, 

et al., study with 5 adolescents with serious emotional disorders. The students attended the 

same self-contained, special education classroom and were engaging in high rates of 

disruptive behaviors (e.g., yelling obscenities, non-compliance, and inappropriate touching). 

To ease teacher implementation, researchers adapted the four jars intervention by using 

only two jars to randomize two contingency components (i.e., criteria and rewards). Jar # 1 

was labeled “criteria” and contained nine paper slips. One slip each said “whole class”, 

“highest performing student”, “lowest performing student”, and “class average”, while the 

remaining five slips contained individual names of five target students. At the end of each 

session, the teacher picked a paper slip from the first jar to determine whose behavior was 

evaluated (whole class and/or individual learners). If whole class was selected, then all 

students had to have five or fewer checkmarks for the entire group to earn a reward. If 

criteria were met, then the teacher selected a paper slip from Jar #2 to determine the 

shared reward. Theodore et al., (2001) reported that the two jars intervention produced 
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immediate and drastic decreases in all target students’ disruptive behaviors. The 

researchers concluded that, “Not knowing what would be reinforced (randomized criteria), 

and with what (randomized reinforcers), appeared to be motivating for both the teacher 

and students” (p. 276). 

 A third jar-related study was conducted by Popkin and Skinner (2003). Using a 

modified multiple baseline design across behaviors, the researchers examined the effects of 

an interdependent group contingency with randomized components (i.e., target behaviors, 

criteria and rewards) on the academic performance of an intact, middle school class that 

served five students with serious emotional disturbance (SED). Described as the Academic 

Reward Game, students were told that they could earn rewards based on their performance 

on in-class assignments, and that either everyone or no one would earn rewards.  The 

intervention used two decorated shoeboxes (instead of jars) containing index cards listing 

target behaviors and criteria, as well as rewards. With teacher consultation, a series of 

criteria were generated for earning rewards first in spelling. The word “spelling” was 

written on 30 index cards and then varied criterion levels were written on each card: (a) 

one card with 25%, (b) three cards with 50%, (c) three cards with 70%, (d) four cards each 

with 80% & 85%, and (e) five cards with 90%, 95%, and 100% respectively. The 30 cards 

were placed into a shoebox labeled “goals”.  In subsequent weeks, 30 math and 30 English 

cards with the same criteria were placed in the goals shoebox. In consultation with the 

teacher and students a list of possible rewards was also generated. The names of 

acceptable consequences were written on separate index cards and placed in a shoebox 

labeled “rewards”. The teacher also allowed students to contribute possible rewards 

through an in class suggestion box. 



Maheady & Jabot  Analysis of the Jars - 5 

 

The class was told initially that rewards could be earned for improved performance 

in spelling. Later on, they were told that rewards were now dependent on their 

performance in spelling and math. Finally, 30 English cards were added to the goals box 

and students were informed that rewards were dependent on their performance in spelling, 

math, and English. Students worked daily on independent seatwork in all three academic 

areas. Instructional materials were based on each student’s IEP and, therefore, were 

unrelated to one another. At the end of each intervention session, the teacher picked a card 

from the goals shoebox. If the card said, “spelling – 85%”, then the teacher checked the 

class average in spelling and if it was 85% or higher, then the entire class earned a reward. 

Researchers found that the Academic Review Game produced immediate, stable, and 

educationally important improvements in all five students’ academic performance. 

Students with high baseline grades (e.g., A or B) maintained those grades while students 

with low and failing grades (e.g., D or F) improved their grades across all three subject 

areas to much higher levels. The study was noteworthy in that it targeted academic 

performance.  

Another related study was conducted by Theodore, Bray, and Kehle (2004) with 

three adolescent males with SED who attended a middle class, suburban high school. The 

study compared the effects of three different group contingencies (independent, dependent, 

and interdependent) on students’ disruptive behavior. All three students engaged in high 

rates of oppositional and defiant behavior, noncompliance, and verbal and physical 

aggression. Under independent group contingencies, students earned rewards based on 

their own behavior. If they received 5 or fewer checkmarks for disruptive behavior, then 

they could select a reward from the “rewards” jar. During dependent group contingencies, 
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students were told that the teacher would select one piece of paper from a second jar 

labeled “names”; that student’s performance was compared against the criteria (i.e., 5 or 

fewer marks). If student met criteria, then the entire group was rewarded. Finally, under 

interdependent contingencies, pupils were told that all students must have five or few 

marks to earn a reward. Researchers found that all three group contingencies immediately 

and dramatically reduced pupils’ disruptive behaviors over existing management practices. 

Students and the teacher provided positive evaluations of the intervention options and 

researchers stressed the importance of unknown reward in motivating student 

performance.  

 Sharp and Skinner (2004) examined the effects of interdependent group 

contingences and paired readings on the Accelerated Reader (AR) quiz performance of 13, 

second grade students who reportedly lacked interest in reading chapter books. Using a 

data-based case study design (A-B), the researchers attempted to improve the number of 

AR chapter-book quizzes passed each week. Students were told at the outset that if they all 

passed at least one AR quiz within 6 weeks, then the whole class would have an ice cream 

party (i.e., fixed cumulative criteria). If even one student failed to reach this goal, however, 

no students would receive ice cream. During the next six weeks, randomly selected criteria 

were used by having the teacher draw slips of paper from a bag containing 13 slips numbered 

from 1 to 13. If, during that week, the class passed chapter-book quizzes totaling the number 

drawn or more, then whole class earned an extra half-hour of outside free time. If the class 

passed fewer quizzes than the number drawn, then no rewards were given. The 

interdependent group contingencies produced immediate and substantial improvements in the 

number of AR quizzes passed. In fact during baseline, on two AR quizzes were completed 
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across all 13 students; however, that total rose to 45 AR quizzes passed while the interventions 

were in effect. Once again, positive teacher and student support was provided for the 

intervention and the teacher reportedly continued to use the intervention with adaptations 

after the study was completed. 

 In another related study, Campbell and Skinner (2004) examined the impact of the 

Timely Transitions Game (TTG), a combination of explicit timings and interdependent 

contingencies with randomized criteria, on the room-to-room transition time of a class of 30, 

6th grade students in a southern school district. Students reportedly engaged in numerous 

disruptive behaviors during typical room-to-room transitions and this increased transition 

time and the frequency of teacher reprimands. Students were trained initially to use explicit 

timing procedures and then were introduced to the game. Two plastic jars labeled “transitions” 

and “criteria” were placed on the teacher’s desk. The transitions jar contained five pieces of 

paper labeled, “going to recess”, “coming back from recess”, “going to lunch”, “coming back 

from lunch”, and “going to specials” respectively. The second jar held paper slips with varied 

transition times derived from criteria pool. Each day, the teacher monitored transition times, 

implemented explicit timing procedures when inappropriate behavior occurred and recorded 

the number of seconds each transition took on the TTG scoreboard. At the end of each day, the 

teacher selected randomly paper slips from the two jars. This designated which transition and 

criteria time that must be met for the entire class to earn a reward. Rewards in this case 

included earning letters toward a future preferred activity (e.g., M-O-V-I-E or P-A-R-T-Y). 

Researchers found that the Timely Transitions Game produced immediate, large, and sustained 

improvements in the class’ transition time performance. In fact, the teacher was able to save on 

average 1.5 hours of allocated time per week by using TTG. Although the researchers did not 
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use an experimental design, the outcomes suggested that interdependent group contingencies 

might also be effective for “out-of-class” behavior. 

 In another study, Murphy, Theodore, Aloiso, Alric-Edwards, and Hughes (2007) used an 

interdependent group contingency with “mystery motivators” (i.e., randomly selected 

unknown rewards) to improve the behavior of a group of 9 pre-school students enrolled in a 

Head Start program. The students exhibited a variety of inappropriate behaviors (e.g., touching 

others, moving around, and being off-task) during instructional rug time. The teacher posted 

classroom rules (i.e., keep hands and feet to yourself, sit and stand appropriately, and stay on 

task) and told students that if everyone received five or fewer checks on their monitoring 

sheets, then the entire class could select one of 12 picture cards from the mystery box. 

Researchers found that the intervention produced immediate improvements in all target 

students’ disruptive behavior rates. Once again, teacher ratings indicated that the intervention 

was effective, efficient, and socially acceptable. Interestingly, researchers also noted that at 

times the pupil monitoring component was difficult to implement while the teacher was multi-

tasking.  

Coogan, Kehle, Bray, and Choufaleas (2007) contributed to the growing literature on 

jar -related studies by adding two components, peer feedback and self-monitoring, to 

standard procedures. They developed a multi-component intervention that included: (a) 

interdependent and unknown dependent group contingencies, (b) peer feedback, (c) self-

monitoring, and (d) randomization of rewards and criteria to reduce inappropriate 

classroom behavior. An intact class of 11 and 12 year old students with high rates of 

discipline referrals was selected for intervention and the five students, three with special 

needs, with the highest rates of disruption were targeted for intervention. A one-day 

training session was conducted to teach pupils how to use the intervention procedures. 
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Each intervention session started with a short group discussion about their previous day’s 

performance (i.e., peer feedback). Groups offered positive and negative aspects of their 

performance and discussed ways to improve their performance. Students were placed into 

small groups and given two-colored monitoring boards and individual self-monitoring 

sheets. Each group had five pushpins on the green side of their monitoring boards. Each 

time they engaged in a disruptive behavior corrected by the teacher, they were required to 

move a pushpin to the blue side of their monitoring boards. They were also required to 

make individual marks on their own self-monitoring sheets.  If students refused to move 

pins, then the teacher moved them for the group. At the end of each class session, the 

teacher spun a spinner containing all pupils’ names. The selected student then picked 

tokens out of three, publicly displayed jars. The first jar contained tokens that specified the 

type of contingency (interdependent or unknown dependent) and criteria for rewards. 

Some tokens said “all groups” while others had “individual student” written on them. If an 

“all groups” token was selected, then all groups had to have at least one push pin remaining 

on the green side of their monitoring sheets. This indicated that the group displayed four or 

fewer disruptive behaviors during class. If “individual student” tokens were selected, then a 

token was taken from Jar #2 that contained tokens with individual pupil names on them. 

The randomly selected pupil’s performance was evaluated (i.e., unknown dependent group 

contingency); if s/he has two or fewer disruptive behaviors, then the entire earned a 

reward. Rewards were selected randomly from the third jar. 

Coogan et al. reported that the multi-component intervention package produced 

immediate and dramatic decreases in all five target students’ disruptive behaviors (i.e., 

average effect sizes over 2.0). The teacher reported that the intervention was easy to 
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implement and that its effects were immediate and drastic. Interestingly, students provided 

only neutral social acceptability ratings. They rated earning prizes and rewards for good 

behavior most favorably and being observed in class least favorably. One student who 

rated the intervention unfavorably said that he thought it was used because the class was 

“dumb and bad”.  

Kirby, Kerwin, Carpenedo, Rosenwasser, and Gardner (2008) presented a very 

interesting application of interdependent group contingencies with a group of 22 cocaine-

dependent community-based methadone patients. Interestingly, contingency management 

programs were identified by an American Psychological Association independent task force 

as the only empirically based treatments for opiate and cocaine drug use disorders. The 

primary purpose of this study was to develop a group contingency intervention and 

examine its effects on cocaine abstinence of methadone maintenance patients. The study 

also addressed a concern expressed by treatment providers who wanted to change 

multiple target behaviors simultaneously. The researchers, therefore, used an 

interdependent group contingency with randomized components to address multiple 

target behaviors (i.e., cocaine abstinence, attendance at outpatient treatment sessions, 

attendance at group contingency management meetings, and adherence to methadone 

dosing schedule).  Using weekly drawings from up to seven bowls, researchers reported 

that interdependent group contingencies were feasible to use with drug-dependent 

individuals. The intervention, however, had only modest effects on cocaine abstinence and 

other target behaviors. One interesting feature of this intervention was that the prize bowl 

was used to determine the magnitude of reinforcement earned each week. The bowl 
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contained 500 wooden tiles: (a) 250 ‘‘good job’’ (indicating no prize), (b) 219 small prizes 

($1.00 to $3.00), 30 large prizes ($20.00), and 1 jumbo prize ($80.00). 

 More recently, Theodore and her colleagues (2009) extended the use of jar-related 

studies to the completion and accuracy of homework.  Working in a 4th grade inclusion 

classroom with 21 pupils (i.e., 14 normally developing, six with special needs, and one “at risk”), 

the researchers attempted to improve pupils’ homework completion and accuracy by 

randomizing criteria and rewards (i.e., two jars). Students were told that they could earn 

rewards for their spelling test performance and that the criteria for earning such consequences 

would be determined randomly each day. Criteria included: (a) everyone completed spelling 

homework, (b) lowest grade of 70%, (c) lowest grade of 75%, (d) lowest grade of 85%, (e) 

highest grade of 85%, (f) highest grade of 90%, (g) highest grade of 100%, and (h) class 

average of 85%. At the end of each class, the teacher randomly selected a criteria card from 

the first jar and then evaluated the class’ performance against it. If the criteria were met, 

then the teacher selected a class reward from the second container labeled “reinforce jar”. 

Although outcomes were limited a bit by possible ceiling effects, researchers found that the 

two jars intervention had an overall positive impact on students’ spelling accuracy on daily 

homework assignments. 

 Lynch, Theodore, Bray, and Kehle (2009) also conducted a comparative study on the 

effects of independent, dependent, and interdependent contingencies on the math 

homework completion and accuracy of six students with special needs in a self-contained 

classroom. Using an alternating treatments design, the researchers found that all three 

types of group contingencies produced noticeable improvements in students’ work 

completion and accuracy in mathematics. With regard to homework accuracy, the 
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interdependent group contingencies produced slightly better results that the other two 

options. The classroom teacher rated the group contingency interventions as effective, 

appropriate, and acceptable and said she would recommend the intervention to others. 

Once again, students rated all three group contingencies in a favorable manner. 

 Rhinehart, Theodore, Bray, and Kehle (2009) also examined the effects of 

interdependent group contingencies with randomized components on six, 4th grade 

students’ homework accuracy across three subject areas. The six students included five 

Hispanic and African-American children with varying levels of academic performance in 

reading comprehension, math, and spelling. One student was labeled an English Language 

Learner (ELL) and two others had been retained in grade level due to poor academic 

performance. Using two covered boxes, the researchers randomly selected an academic 

target behavior and criteria randomly each day, and then checked class performance 

against the criteria. If, for example, the selected card read, highest grade 85% in reading 

comprehension, then the teacher checked the class’ performance against this criteria. If 

there was at least one grade of 85% or higher on reading comprehension homework, then 

the entire class was allowed to pick a reward card from the mystery motivator box. Results 

indicated that the interdependent group contingency with randomly selected components 

improved student accuracy rates in reading comprehension, mathematics, and spelling, 

although to varying degrees. Follow-up data indicated that all students maintained or 

improved performance in reading comprehension and mathematics and that 5 of 6 

maintained or improved their spelling gains.  

 In another related study, Hawkins, Musti-Rao, Hughes, Berry, and McGuire (2009) 

showed how interdependent group contingencies with randomized components can be 
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integrated into a class wide peer tutoring program to improve the math performance of 

four, 5th grade students in an urban, multi-racial charter school. Selected students had 

histories of poor academic performance in mathematics with particularly difficulty in their 

multiplication skills. In this study, the target behaviors and criteria components were 

randomized while the rewards were known to students. Following each peer tutoring 

session, the teacher randomly selected one of two target behaviors: (a) displayed 

appropriate tutoring behavior (i.e., received one stamp on Good Tutor Card) or (b) 

answered all 12 target problems correctly during testing. After the target behavior was 

determined, the teacher selected the daily criteria by randomly picking a number from 15–

26. The number 26 represented the number of students in the entire class. The number 

selected determined the number of students who had either earned a good tutoring stamp 

or answered all 12 of tested problems correctly. The lower number (15) was chosen 

because the teacher did not want the majority of students fail to meet the target behavior 

but still get rewarded. Hawkins et al., (2009) reported that the class wide peer tutoring 

program with randomized interdependent group contingencies (i.e., target behavior and 

criteria) substantially improved pupils’ multiplication fluency. They suggested further that 

this adapted intervention may be an effective alternative to traditional contingencies used 

in such programs. 

 Pappas, Skinner, and Skinner (2010) also conducted a study to examine how 

interdependent group contingencies with randomization might be used to supplement the 

effects of an established school reading program (i.e., Accelerated Reader).  AR is a 

computerized reading program that contains over 50,000 books and provides electronic 

quizzes and student rewards for improved performance. Traditional AR programs operate 
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on an independent group contingency whereby pupils earn rewards based on their own 

performance and progress.  Using a multiple baseline design across settings, the 

researchers examined the effects of interdependent group contingencies on the 

performance of 32 students across three 4th grade classes in a large urban elementary 

school. Pupils were told that in addition to their usual individual rewards, the entire class 

could earn more rewards if they successfully completed a set number of AR quizzes. 

Criteria and rewards were randomized using two plastic containers. At the end of each 

week, the teacher or student randomly picked a criteria card from the first container. If the 

class as a whole passed more than that number of AR quizzes, they selected a reward card 

from the second container. Results showed that the number of quizzes passed per week 

increased immediately after the intervention was applied.  However, this increase was not 

maintained. Subsequent statistical analyses indicated that the lowest performing students 

during baseline showed statistically significant improvements in quiz performance (i.e., 

quizzes taken, quizzes passed, and book level), while their average and higher performing 

peers did not. 

McKissick, Hawkins, Lentz, Hailly, and McGuire (2010) conducted another three jars 

study in an urban charter school serving predominantly children from low-income homes. 

Working with a group of 26 second grade students described by their teacher as “highly 

disruptive”, the researchers used the intervention to reduce disruptive behavior across 

math, language arts, and silent reading. The first jar contained 21 paper slips with the 

target behaviors (i.e., talk outs, out of seat, and disrespect) written on seven pieces each. 

The second jar labeled criteria contained 24 paper slips with the numbers 1 through 4 

written on six each. At the end of each designated session, the teacher selected paper slips 
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from the first two jars to determine the target behavior and criteria for earning a class-

wide reward. When the entire class met the criterion, then the teacher selects one of 21 

paper slips from the reward jar that contained teacher-identified items and activities such 

as tangible items from prize box, adding marbles to class-wide token system, and two 

minutes of free talk time. Using a multiple baseline design, researchers showed clear and 

immediate increases in student engagement, as well as similar reductions in their 

disruptive behavior. Interestingly, the authors noted that the three jars on the teacher’s 

desk became a clear signal (i.e., discriminative stimulus) for improved behavior. As soon as 

the jars were placed on the desk, students immediately began to raise their hands to review 

classroom rules for the day. 

Research-to-Practice Studies at SUNY Fredonia 

 In addition to previously reviewed, published research, the faculty and graduate 

students in the Department of Curriculum and Instruction at SUNY Fredonia have 

examined the effects of a variety of jar-related studies on their pupils’ performance. Most 

studies were conducted by general education teachers with their own pupils or in 

conjunction with graduate students who used their classrooms for their research. All 

investigation were deemed research-to-practice 
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