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Abstract

A token economy is a common classroom positive 

behaviour support method whereby ‘tokens’ are 

delivered to students contingent on exhibiting specific 

behaviours. Students later exchange earned tokens for 

items of interest. This project developed a prototype, 

iPad-based tool that enabled teachers to deliver and 

track tokens virtually. The virtual token economy 

system was then compared to implementation using a 

typical, physically delivered token economy method. 

Both methods were evaluated concerning their impact 

with regard to grade four-five student’s on-task 

behavior within one inclusive Canadian classroom 

using a multielement design.  Individual impacts and 

group effects were analyzed using an analysis of 

variance with planned contrasts as well as visually 

utilizing single case methods to assess efficacy 

regarding each implementation method. Results 

indicated that only one significant difference for one 

individual subject was found between baseline (no 

token economy) and both token economy systems. No 

other significant differences were found between 

individual or group on-task behaviours nor between 

the baseline, physical and virtual methodologies 

overall. Implications regarding evidence that TEs 

represent evidence-based practice and suggestions for 

future research are discussed. 

1. Introduction

A token economy (TE) is a secondary 

reinforcement system of positive behaviour support 

whereby tokens (i.e., conditioned reinforcers) are 

delivered to students for exhibiting specific 

behaviours [1, 2, 3, 4, 5]. These tokens represent a 

medium of exchange to be used by recipients to 

purchase desired goods or privileges from a menu of 

items [6, 2]. TE systems have been used in a variety of 

settings and over many decades within an academic 

environment [1, 2, 7]. Over a decade ago, TEs were 

identified by Simonsen and colleagues (2008) as 

meeting criteria for evidence-based practice and by the 

American Psychological Association’s Task Force 

on Promotion and Dissemination of Psychological 

Procedures (1993) as a well-established psychological 

procedure.  

With a long history of use within academic and 

other settings, the TE has enjoyed a reputation as an 

evidence-based classroom behaviour management 

tool and has widely been considered effective in 

decreasing non-desired behaviours and increasing pro-

academic behaviours in students [8, 9, 4, 7]. Studies 

have also shown that token economy systems have 

been used to increase on task behaviours and decrease 

non-desired behaviours [10, 11]. 

Some however, have questioned the assertion that 

the TE should be considered an evidence-based 

practice. Maggin, Chafouleas, Goddard and Johnson 

[12] conducted a systematic evaluation of research

involving TEs as classroom management tools for

students with challenging behaviours and found that

the “…extant research on token economies (did) not

provide sufficient evidence to be deemed best practice

based on the WWC (What Works Clearinghouse)

criteria” [12]. Authors suggested that this finding was

largely due to inadequate research designs in their

uncovered literature. Specifically, the authors cited a

lack of information within studies regarding treatment

fidelity and social validity as among the

methodological problems found in the literature

available at the time of their systematic evaluation

[12]. This finding presents a profound concern, as

without sufficient description of the exact procedures

used within literature that finds positive or negative

results, the aggregate effectiveness of any given

implementation method of a TE cannot be

appropriately assessed.

In a more recent meta-analysis by Soares, Harison, 

Vannest and McClelland [7] conducted five years after 

Maggin et al., the use of a token economy in a 

classroom setting was found to “…suggest that a TE is 

an effective intervention, specifically for use in the 

classroom setting” [7]. Unlike Maggin et al.’s finding 
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that only 30% of studies were rated as achieving a 

medium to strong quality design based on WWC 

standards, Soares et al. found that 64% met that same 

WWC criteria as either medium or strong and 

suggested that the quality of research regarding the 

effectiveness of TEs is improving. Still, Soares et al. 

commented that “…only a third of the studies reported 

treatment fidelity.” [7].  Clearly, differences remain in 

evaluating this intervention.  

Ivy et al. [2] conducted a systematic literature 

review regarding the quality of procedural 

descriptions within TE research and found that “…of 

the 96 articles reviewed, only 18 (19%) included 

procedural descriptions of each component to a degree 

sufficient to guide replication” [2]. This finding would 

seem to support the previous assertions of Maggin et 

al. [12] in noting a lack of adequate implementation 

information regarding the specific TE methodologies 

applied within published studies. Differing findings 

leads to questions as to exactly how teachers are 

implementing TE’s evaluated in previous studies and 

if any specific attributes of implementation are more 

or less impactful upon specific student behaviours.  

There are six essential components of a TE system 

[13, 2, 14]. These six components include (1) the 

target behavior that is the focus of the intervention, (2) 

the tokens themselves, which must have been 

conditioned to function as reinforcers, (3) the backup 

reinforcers that may be purchased with a token, (4) the 

method by which tokens are earned, (5) the method by 

which tokens may be exchanged for backup 

reinforcers, and (6) the cost of the backup reinforcers 

[2]. 

Traditionally, TE’s have been implemented within 

classrooms using physical tokens that are delivered to 

students. Teachers carry tokens (often fake money, 

poker chips or similar type of token) on their person as 

they teach. When a student displays the desired 

behaviour, the teacher delivers a token to the student. 

This physical method requires physical proximity to 

the student receiving the token and delivering the 

reward in person from teacher to student. This 

requirement may interrupt teacher instructional 

leadership.  

The goal of this research was to examine any 

relative impacts concerning student on task behaviour 

between three separate conditions. Condition one 

consisted of baseline (no TE implementation) while 

the remaining two consisted of 1) a prototype virtual 

iPad-based TE methodology known as ‘CARS’ 

(Class-wide Augmented Reward System) and 2) a 

traditional, physically implemented TE system. 

Within both method (iPad and physical), specific 

implementation methods were defined and followed. 

Both utilized a variable ratio reward system of token 

delivery and the observation of interest was student 

on-task behaviour. 

 

2. Method 
 

2.1. Setting  
 

Participants were recruited from one typical 

inclusive elementary school classroom located in a 

non-urban area within the lower mainland of British 

Columbia (BC), Canada. A grade 4-5 combined 

inclusive classroom was chosen by the district based 

on teacher and school interest in the study. The 

classroom was located on the second floor of a single 

school building, at the end of a long hallway. Inside 

the classroom, tables were generally oriented in the 

first two-thirds of room space while the front third 

contained a crescent table (for group work) on the left, 

a carpet just under a smart board in the center, and a 

teacher desk in the front right of the room. The back 

of the room contained cabinets over the length of that 

wall. The wall adjacent to the back wall and opposite 

the door was fully windowed. Supplies were placed on 

lower cabinets along the windowed wall and iPads 

were stored and charged in the corner on the lower 

cabinets between the back and windowed walls. No 

TE system had been in use within the selected 

classroom prior to initiation of this study. 

 

2.2. Participants 
 

This mixed grade 4-5 class consisted of 23 total 

students within grades four (n=13) and five (n=10). 

The class was taught by one Caucasian female, BC 

licensed professional teacher with four years total 

teaching experience. The classroom employed one full 

time, one-on-one education assistant. Two students 

were designated by the district as having chronic 

health conditions and seven students were designated 

as having behavioural difficulties using BC Ministry 

of Education disability determination guidelines. All 

students gave assent to participate in the study and 

parent/guardian permissions per ethics review board 

protocols were obtained. The teacher likewise gave 

consent to participate in the research. 

Three students were selected by the teacher for 

individual observation. Bob (pseudonym) was in grade 

four. Bob was a Caucasian male and was designated 

by school personnel as having a behaviour disability 

and a chronic health condition as defined by the BC 

Ministry of Education. Hellen (pseudonym) was a 

grade five Caucasian female and was designated by 

school personnel as having a behaviour disability as 

defined by the BC Ministry of Education. Mark 

(pseudonym) was a grade four Caucasian male and 
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was also designated by school personnel as having a 

behaviour disability as defined by the BC Ministry of 

Education. All students were native English speakers 

and participated in the typical BC standard curriculum 

for 100% of the school day. For each of the three 

students of specific interest, the behaviour of concern 

was identified by the teacher as time on task and thus 

this was the behaviour of observation in the present 

study. 

   

2.3. Intervention Agent and Training 
  

The teacher represented the intervention agent for 

this work. The role of the teacher as intervention agent 

consisted of 1) learning how to implement a TE, 2) 

teaching students how to engage in a TE, 3) initiating 

both the physical and virtual TE methods on preset 

days and phases of data collection and 4) adhering to 

the academic schedule during implementation and 

providing for reward redemption on days of 

implementation. The teacher was trained by the first 

and second authors regarding the six principles of a TE 

via individual one-on-one training regarding specific 

implementation factors in the classroom setting. 

Efficacy of the teacher training was assessed by 

observing the teacher’s instruction regarding the TE to 

her students (as implemented in the classroom) by the 

first and second authors. The teacher covered all six 

aspects in a functional way with the students during 

the introduction of the TE with the students. The 

teacher was then observed during trial runs of both the 

physical and virtual implementation methods in her 

classroom. Implementation fidelity was observed via 

an implementation fidelity requirements list (see 

appendix A). Trial runs showed that the teacher 

understood and implemented both TE methods as 

required by the six components of a TE noted and 

adhering 100% to the implementation fidelity 

checklist as noted independently by the authors.  No 

additional qualification nor training was deemed 

necessary nor provided prior to research data 

collection implementation. Follow up training after 

initiation of the TE research protocols was likewise 

not required as implementation protocols during 

implementation phases did not deviate from the 

implementation requirements.  

 

2.4. Materials  
 

All students were provided with one 9.5-inch iPad 

containing the student version of the CARS app each. 

The teacher was provided with a 12.9-inch iPad pro 

containing the teacher version of the CARS app.  

The CARS system consisted of two interconnected 

iPad apps. The teacher ‘signed up’ each student in an 

online class portal. Students were then able to securely 

log in to their individual student app on their 

individual student iPad. The teacher likewise securely 

signed in on the teacher app from the teacher iPad. The 

student app allowed students to view tokens already 

obtained (a bank), prizes available and token price of 

each, as well as showed when a token was awarded via 

a ‘pop up’, push-type individual text notification 

message. The pop-up notification worked similar to all 

text messages on the iPad and thus the student app did 

not need to be activated in order for the pop-up 

notification to appear. The student could also be 

working on a different app on their iPad and the pop-

up notification of an awarded token would still appear. 

The CARS prototype virtual application was 

designed to mitigate possible struggles related to 

physically delivering tokens and gathering data by 

utilizing a specially designed, prototype iPad software 

tool. Specifically, the prototype software tool was 

designed to mitigate two difficulties teachers may face 

when implementing a token economy: 1) The iPad-

based tool eliminated the need to physically deliver a 

token to a student. Instead, the teacher delivered 

tokens virtually by tapping on the picture of a student 

on the teacher iPad. Alternately, the teacher could 

award the whole class tokens via a ‘whole class’ 

button on the teacher app. It was hypothesized that this 

would improve temporal contingency relating 

behaviour to receipt of a token, save instructional time 

and minimize modest disruption when a teacher using 

a traditional physical TE might have been required to 

disengage from an instructional activity to deliver a 

token physically. Virtual token delivery also became a 

private rather than a public event when the student’s 

iPad software recorded delivery and delivered the 

individual pop-up text message to the student’s iPad 

confirming token receipt. 2) The iPad-based tool 

automatically recorded token delivery time and 

amount as data that was then available to the teacher 

on the system’s web-based portal. The iPad also 

recorded tokens exchanged by the student, what they 

were exchanged for, and when the exchanges occurred 

within the same portal. Although outside the focus of 

this present study, such data could then be analyzed at 

a later time by the teacher to validly adjust token 

exchange intervals or reward choices for individual 

students at the time and discretion of the teacher.  

 

3. Methodology 
  

This research utilized a multi-element design. A 

single case alternating treatment (ABCBC) design was 

used to visually investigate the efficacy of two 

different versions of the token economy classroom 

management strategy upon baseline student on task 

behaviours. Baseline data (A) was taken in absence of 

any TE system of behaviour support in place. Then the 
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token economy method was implemented under two 

conditions: B) traditional (physical) token delivery 

and C) the prototype iPad-based virtual token delivery. 

On task behaviour was defined based on a related 

definition from Lee, Sugai and Horner [15] as a 

student that exhibits engagement of his/her senses and 

focus on the activity of instruction indicated by the 

teacher at the momentary time sampled. Student 

actions such as pausing, sleeping, prolonged gaze in a 

non-relevant direction, engaging or remaining 

disengaged from communication depending on the 

instructional activity and/or engaging in any non-

relevant activity was an indication that the student was 

not reasonably attending to the instructional task. 

  

3.1. Procedures 
 

Data collection and research protocol 

implementation was scheduled and took place during 

morning academic activities. Each morning, students 

first engaged in whole group (class-wide) instruction 

led by the teacher. During whole group instruction, the 

teacher frequently sat on a stool located on a small 

carpet and within easy access to a classroom smart 

board. During this time, students were able to choose 

to sit in chairs or on a carpet during the whole group 

instructional activities. Whole group attention to task 

data collection was conducted during whole group 

instruction activities and took place at this same pre-

determined and routine timeframe of the classroom 

schedule. No individual student data was collected 

during the whole group activities. 

Following whole group instruction, students 

attended recess for approximately 15 minutes. Upon 

returning to the classroom, students engaged in 

stations-based instruction. The stations were located 

within the classroom (and one station sometimes 

located just outside the open classroom door at a 

hallway table). During stations work, the teacher led 

instruction in reading development activities from one 

of the stations (typically 3 or 4 total stations in 

operation during the stations activities) by sitting 

behind the crescent shaped table with her orientation 

out toward the class and students from the forward 

left-hand corner of the room. It was possible for the 

teacher to see all students during stations instruction 

(except any student engaged in activities using the 

hallway table just outside the classroom door). Other 

stations not led by the teacher were structured as 

independent learning activities for students at those 

stations. The classroom educational assistant generally 

monitored student activities at the stations as well as 

individual students during station activities in the 

classroom. Students rotated as cued by the teacher 

from station to station throughout the hour. During the 

stations-based instruction, data was collected 

regarding the three individual students of interest and 

not regarding the whole group. Both hours of 

instruction focused on language arts and reading 

related activities. This identical schedule of activities 

was followed each day that data was collected.  

  

3.2. Data Collection  
 

A momentary time sampling methodology [16] 

was implemented by designating multiple 15-minute 

periods over the course of each two hours +/- of data 

collection per day. During the 15-minute intervals 

within the first hour of whole class instruction, 

observations concerning the on or off task behaviour 

of the entire group of students was obtained using a 

timed camera snapshot of the students at the end of 

each minute of the 15-minute interval. Two cameras 

(for accuracy of angle and inter-rater review purposes) 

were placed high up in the front right and left corner 

of the rectangular room in a way as to capture the 

activities of all students within the room when the 

picture was snapped. Pictures were snapped 

automatically and without human interaction with the 

cameras via a commercially purchased app designed 

for that purpose. The snapping of pictures did not 

make a sound, nor did it make any visually observable 

action so as not to divert any student attention from the 

lesson/task being taught. Additionally, an independent 

data recorder (one or both authors) observed the group 

directly and noted the activities to which the students 

were to be engaged during that time. Following the 15-

minute period, pictures were analyzed to count how 

many students were focused on the instruction or 

engaged in a directed activity for that sample captured 

in the photo based on the previously described 

definition of on-task behaviour. Data points for group 

on-task behaviour were then calculated by dividing the 

number of students on task for each sample picture (15 

pictures in 15 minutes) by the total number of students 

within each picture frame. One data point was then 

calculated as percent on task over the entire 15-minute 

period by averaging the individual picture data points 

taken in the 15-minute period for the group of 

students. The unit of analysis was the average on-task 

percent over a one 15-minute period. 

During physical TE implementation and during 

whole group instruction, the teacher utilized variable 

ratio (slot machine) reward schedules to deliver tokens 

by physically handing ‘toy dollar bills’ as tokens to 

students paying attention. A variable ratio schedule of 

token delivery is generally accepted as effective 

regarding the reinforcement of on task behaviours [17, 

18]. At times, the teacher would hand a bill to all 

students by walking around the room as students 

engaged in a directed activity related to the whole 

group instruction. The use of variable ratio reward 

International Journal of Technology and Inclusive Education (IJTIE), Volume 9, Issue 1, 2020

Copyright © 2020, Infonomics Society 1534



(token) distribution was requested by the teacher in 

order that any interruptions to the flow and pace of the 

intended instruction would be minimized. Students 

would be asked to keep the bills in an envelope until 

access to their personal items (such as backpacks or 

notebooks) were accessible.  

During virtual implementation, the teacher would 

award tokens through tapping a picture of an 

individual student or tapping the group button on the 

teacher iPad during whole group instruction while 

maintaining a variable ratio reward schedule. All 

students were located within visual proximity to their 

individually assigned iPads during virtual 

implementation, as the teacher announced the start of 

the virtual TE implementation prior to whole group 

teaching by asking all students to retrieve their 

individually assigned iPads and sign in prior to lesson 

initiation.  

During the second hour of instruction 

(stations/small group and independent activities), each 

of three pre-selected students were observed during a 

15-minute period using a momentary time sampling 

methodology using the same definition of on-task 

behaviour. Data was collected by the first and/or 

second authors by observing each of the three students 

at the end of each minute of each 15-minute period and 

noting if the student was on or off task relative to the 

educational activity assigned. This was then converted 

to a percentage on task by dividing the number of 

points of on task observations by the total number of 

observations in the period (15) and multiplying by 

100. A single percent on task data point was recorded 

that represented one student over the entire 15-minute 

period of observation per student. The unit of measure 

for individual student on-task behaviour was one data 

point representing the average on-task percentage of 

the student over one 15-minute period.  

During stations work, physical implementation of 

the TE method was conducted by the teacher through 

assigning individualized tasks to students at the station 

in which the teacher was leading instruction and then 

physically ‘roaming’ the room handing out bills to 

those students on task. The teacher also awarded bills 

occasionally to the students assigned to her own 

station.  During virtual implementation, the teacher 

remained at the station in which she was directing 

instruction and gave tokens electronically to students 

on task by visually (and not physically) observing 

students in the room. A variable ratio token delivery 

schedule was used for both the physical and the iPad-

based methodologies. Additionally, at least one token 

was delivered to one student (as a minimum 

requirement) over each group and individual 15-

minute observation time period. 

 

 

3.3. Inter-rater reliability 
 

Inter-rater reliability (IRR) was conducted on 13 of 

31 (32.2%) individual data collection sessions (each 

containing 15 separate data points to compare) by 

collecting data on the three individual students of 

interest by both the first and second authors 

simultaneously. After independent collection, data 

points were compared and percent agreement over 

each data point within each 15-minute period for each 

individual student (of the three targeted students) and 

a percent agreement was calculated. IRR achieved an 

average of 89.96% agreement (range: 82.2%-97.7%) 

for observations of the three individual students in 

total. To conduct IRR on the whole group attention to 

task data, the pictures were analyzed independently by 

the first and second authors. Group IRR was 

conducted on 5 of 14 sets of 15 pictures each or 35.7% 

of total observed data points and achieved 93.72% 

agreement. 

 

3.4. Implementation Fidelity 
 

Prior to implementation of the physical and virtual 

token economy systems, the participating teacher was 

trained in how to implement both forms of the TE 

systems. Practice with each form (physical and virtual) 

was conducted with feedback given to the teacher by 

the authors. Following teacher training and practice, 

the teacher relayed the method to the students in the 

class and was observed as accurate in describing the 

process to the students by study authors. The teacher 

explained that 1) ‘paying attention’ to lessons and 

activities was the desired behaviour. Teacher role 

played attention vs. inattention with specific reference 

to where one’s eyes were looking vis-à-vis lesson 

involvement. Regarding tokens, the teacher explained 

that when she noticed students paying attention, she 

would award a token (individually) and if she noticed 

the group paying attention, she would award all of 

them a token. This was exemplified by asking students 

to perform an activity as the teacher went to each 

student noting if and how the student was paying 

attention providing specific feedback to each as she 

handed the student a token. The students were 

surveyed by the teacher to obtain reasonable ‘prizes’ 

that students could redeem tokens to obtain. The 

students brainstormed prizes and together with the 

teacher, listed those that would be available and at 

what price. This menu was posted in back of the room 

on a corner cabinet door that was used for prize 

redemption and within individual CARS student iPad 

apps. Tokens were to be redeemed at recess periods, 

lunch or after school. The recess period occurred 

directly in between the two hours of data 

collection/method implementation. Students 
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understood that these were the only times in which 

prizes could be redeemed.  

These initial preparations adhered to the six vital 

components of TE methodologies noted by Ivy et al. 

[2] in the following ways. 1) Students were trained by 

the teacher and under the observation of study authors 

as to exactly what behaviour constituted reward of a 

token. 2) Students knew the value of each token by 

participating in the development of the different 

rewards and the costs related to each. According to the 

teacher, all students cognitively understood relative 

value and participated in choosing items/activities 

they valued to be placed on the menu of rewards. 3) 

Students understood that both ‘real’ and ‘virtual’ 

tokens could be combined to purchase items from the 

menu. All students were capable of independent 

mathematics required to add the physical and virtual 

tokens together. 4) Students understood that tokens 

were being given only during the two hours of 

observation in the mornings in which the data 

recorders (first and/or second author) were in the room 

observing and taking data. The tokens were not given 

on a specific schedule but instead were given 

according to a variable ratio method by the teacher as 

time and teaching methodology permitted her to note 

the attentive behaviour of individual or groups of 

students. Tokens were given no less than once during 

each 15-minute period to at least one student. 5) 

Students understood that recess, lunch and after school 

were designated as times that tokens could be 

redeemed based on teacher availability. Rewards were 

available during at least one of the times each day of 

study observation/implementation. 6) The menu of 

rewards contained the costs for each. Last, the 

implementation fidelity checklist was used to ensure 

the teacher adhered to these mandates of 

implementation each day of data collection achieving 

100% adherence.   

 

3.5. Data analysis 
 

Regarding whole group attention to task, all data 

for all students’ percent on task was calculated 

between the three conditions. A one-way, independent 

samples analysis of variance (ANOVA) was used to 

analyze any difference between or within percent time 

on-task among phases. Similarly, a one-way, 

independent samples ANOVA was conducted for each 

of the three students that were the focus of individual 

behaviour support to examine any difference between 

each student’s on-task performance among the three 

conditions. Last, each condition and set of student data 

was examined using single case visual analysis 

techniques. 

 

 

4. Results 
  

Data was collected across eight total days between 

April 30, 2018 and June 4, 2018.  Some differences 

exist concerning total number of 15-minute sessions 

(data points) between whole group data and each of 

the three individual student observations. This is due 

to absences from the class for any given student thus 

impacting total available time to observe and collect 

data for that student. The following results step 

through each planned comparison of means and visual 

inspection process.  

Regarding any differences in whole group student 

on-task behaviours between the three conditions (no 

intervention, physical method, virtual method), data 

included all picture-based analysis of whole group 

activities. No significant difference was detected 

[F(2,15)=2.211, p< .05] between any of the phases. 

Planned contrasts showed that the implementation of 

either of the two methods (physical and virtual) did not 

significantly differ from baseline (no TE) [t(15)= -

1.413, p<.05 (one tailed)] and that virtual 

implementation did not significantly differ from the 

physical implementation [t(15)=-1.557, p<.05 (two 

tailed)] regarding whole group on-task behaviour. 

Visual single case analysis of whole group data 

similarly did not reveal notable trends between phases 

(see Figure 1). 

Figure 1. All Students 

 

Regarding Bob (pseudonym), a one-way analysis 

of variance was calculated to test if the mean instances 

of on-task observations differed significantly between 

any of the three phases at the p<.05 level. Results 

indicated that there was a significant and large effect 

of the TE (not any specific version) on the target on-

task behaviour of Bob [F(2,20)=4.375, p<.05, ω=.48]. 

Using a Tukey HSD post hoc analysis, the differences 

in means between baseline and the virtual 

implementation was significant (p<.05). Further 

analysis using planned contrasts revealed that the 

significant effect was shown between baseline and the 
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TE implementation (both physical and virtual 

combined) [t(20)=2.954, p<.01 (two tailed) but did not 

indicate a significant difference between virtual and 

physical implementation methods [t(20)=.029, p<.05]. 

Visual single case plot analysis confirmed a positive 

difference between baseline and TE implementation 

phases but did not exhibit trends between the two 

implementation phases themselves (see Figure 2).   

 

Helen (pseudonym), using a one-way analysis of 

variance to test if the mean instances of on-task 

observations differed significantly at the a<.05 level 

between phases, resulted in a finding that no 

significant differences existed in the means of on-task 

data between any phase condition [F(2,21)=1.81, 

p=.188]. Within the planned contrast examinations, no 

significant affect was shown between baseline and the 

TE implementation (both physical and virtual 

combined) [t(19)=1.718, p<.05] (one tailed) nor was 

any difference between physical and virtual 

implementation methods found [t(19)=.102, p<.05] 

(two tailed). Note that the examination of contrast 

between the means of virtual and physical 

implementation phases combined with regard to 

baseline indicated a one-tailed significance of p=.051. 

While this was not strictly significant statistically, it is 

worth noting that this test barely missed the levels 

required. Overall single case plot visual analysis did 

not indicate any discernable patterns across 

implementation phases (see Figure 3). The single case 

visual analysis provided further cause to support a 

finding of non-significant in regard to the virtual vs 

physical implementation planned contrast 

examination that was so close to a rounded p=.05 

cutoff point.  

Mark (see Figure 4) showed an overall decrease in 

time on task over baseline achievements. A one-way 

analysis of variance was conducted to test if the mean 

instances of on-task observations differed 

significantly at the p<.05 level. Results indicated that 

no significant differences existed in the on-task 

instances data between any condition [F(2,19)=1.122, 

p<.05]. Further analysis using planned contrasts 

indicated that no significant affect was shown between 

baseline and the TE implementation (both physical 

and virtual combined) [t(19)= -1.415, p<.05] (one 

tailed) nor was any difference between physical and 

virtual implementation methods found [t(19)=-.545, 

p<.05] (two tailed). Note that because Mark’s visual 

mean plot data indicated a negative slope, the planned 

contrast concerning differences in the combined TE 

methods and baseline at the two tailed level were also 

not significant at p<.05. Overall visual analysis of 

single case data did not indicate any observable trends 

in data between phases of TE implementation (see 

Figure 4).  

 

 

4.1. Social Validity 
 

Social validity was obtained via a student and 

teacher questionnaire given to the students following 

the data collection periods. Student questionnaires 

contained three questions. First, students were asked if 

they preferred the paper or iPad token delivery system. 

Twenty students responded to this question and 16 

indicated a preference for the iPad delivery. One 

student stated that “…it was cool to see the points pop 

up”, while another noted that the iPad was preferred 

because “…you don’t have to count the points”. Two 
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students preferred the paper token delivery stating that 

such system allowed them to “…share it (paper 

tokens) with Friends [SIC] if you want to save up for 

something like Raptor room.” Two students stated that 

they had equal preference for paper or iPad-based 

tokens. 

Question two asked students to rate, on a scale of 

one to ten, how much they focused on obtaining tokens 

through being ‘on task’ during periods of using either 

of the two systems. Results indicated that 7 of 16 

(43.8%) rated their attention to obtaining tokens as a 1 

(did not focus on obtaining tokens at all). One student 

stated, “After a while, the thought of getting a reward 

wore down”. Another three students (18.7%) gave the 

score of 3 and three more gave a score of 5. One of the 

students that indicated a 3 stated that they only focused 

on being on task to obtain tokens about a quarter of the 

time “…because your [SIC] so busy working.” Two 

students indicated a 10 in response to question 2 and 

stated that they focused on receiving tokens “…all the 

time.” 

Asked in question three, which method (iPad, 

Physical, Both, None) they would recommend 

teachers use to help students focus on their work, one 

indicated paper, five indicated both and ten indicated 

iPad. One student that had indicated that they would 

recommend both systems to teachers stated that they 

did so “…cuz [SIC] then there would be two ways of 

getting rich!” One student that indicated they would 

recommend the iPad method stated they did so “… 

because it (tokens) can’t be stolen.” and “Because its 

[SIC] fun”. It should be noted that early in the 

implementation, one instance of theft of physical 

tokens (bills) occurred (and was rectified by the 

teacher). This likely directly related to this student’s 

reference to such possible issues on the anonymous 

survey.  

The teacher participant also provided social 

validity feedback data through a separate 

questionnaire. Overall, the teacher participant 

indicated that the paper methodology was more 

effective in helping keep students on task. The teacher 

indicated that the paper method provided “…instant 

gratification… students knew why they earned the 

token… It caused a ripple effect around the student 

who earned the token, that others (would) see what 

happened and learn that if they did the same thing, they 

too could earn a token.” As a corollary, the teacher 

stated that “…(using) the iPad system, students did not 

see when someone (else) earned a token because it 

only showed up on the individual who earned the 

(token on their) iPad.” Further, the teacher noted the 

iPad app was difficult and time consuming to use.  

 

 

 

5. Discussion 
  

It is interesting to note that prior to the results of 

the present research being presented to the subject 

participants, the teacher indicated an overall 

satisfaction with the TE as a classroom management 

method. The teacher indicated that she felt the overall 

attention to task for students increased during times in 

which she implemented the TE methods. The results 

seemed to be surprising to the teacher when reveled at 

a classroom pizza party following the study.  
 

5.1. Token delivery 
  

A variable ratio schedule of reinforcement (token 

delivery) is generally accepted as effective regarding 

the tracking and reinforcement of on task behaviours 

[17, 18]. The teacher in the present study also 

requested this reinforcement schedule so that time to 

deliver tokens, both virtual and physical, could occur 

when breaks in her teaching flow allowed and so that 

instruction would not be interrupted based on a fixed 

interval reinforcement methodology. One possible 

explanation for the overall ineffectiveness of both 

token economy systems in the present study may be 

related to the variable ratio schedule of reinforcement. 

The reinforcement schedule that resulted from relying 

on breaks in lesson flow may have been sub-optimal 

for some students.  

It is therefore possible that prior to the 

implementation of a variable ratio reinforcement 

schedule, students may require a more defined 

schedule of interval reinforcement prior to the 

application of a variable ratio methodology. Future 

researchers should consider this possibility as well as 

the equally possible reality that such alterations in 

delivery schedule may be impractical for a teacher to 

administer alone. Further study is required to address 

such hypothesis. 

Another area of interest was the non-public nature 

of token delivery during the iPad based TE phases.  It 

may be that when students noticed delivery of tokens, 

they made an effort to display the desired on-task 

behaviour but the behaviour might have dissipated 

when students noticed the teacher otherwise engaged. 

If this had been the case, we likely would have 

expected to see a difference in impact between the 

private iPad deliver and the public physical deliver of 

tokens. This was not the case in the present study.  

Despite the teacher’s best intentions, within the 

current study framework, she was unable to attend to 

the on-task behaviour of the group 100% of the time 

while teaching either group or station-based lessons. 

This would seem to indicate that the need to physically 

deliver tokens versus being able to do so from a 

distance did not impact the teacher’s ability to attend 
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to the behaviours for which tokens were to be 

delivered. The teacher seemed to confirm this 

suspicion by stating in the follow-up questionnaire that 

“…allow(ing) the EA (educational assistant) to hand 

out the tokens instead of the teacher” for paper 

delivery would be helpful and simplifying the finding 

of specific students within the app’s interphase would 

reduce the difficulty in delivering tokens to individuals 

and/or small groups of individuals. These assertions 

by the teacher seem to indicate difficulty with being 

able to teach while simultaneously attending to the 

observation of student on-task behaviours.  

As with the previous assertion concerning public 

vs private token delivery, physically walking over to 

students (physical) vs taping an iPad (iPad) to deliver 

tokens did not seem to impact the effectiveness of 

either methodology as to impact on student on task 

behaviour. We would have expected to see a 

difference between the impact between physical and 

iPad-based methods if delivery method had been an 

important aspect of the method however this was not 

observed.  

It is likely that the need to simultaneously focus on 

the fluid needs of instruction while teaching allows for 

limited attention to matters of observation regarding 

individual or group behaviours. Indeed, the teacher’s 

token delivery occurred during times within lessons 

that did not require her direct involvement with a 

student. This hypothesis would seem to support recent 

research regarding a teacher’s ability to mulit-task. As 

cognitive tasks are divided between two or more 

pressing needs, the quality and efficiency of results is 

generally reduced [19, 20, 21]. Such a finding 

regarding teacher abilities to multi-task would seem to 

point to one possible reason for the overall failure of 

the TE system in the present study. 

 

5.3. Token redemption 
 

Token redemption took place at least one time per 

day at one or more pre-determined redemption 

periods, however the students were required to ask the 

teacher for redemption during the noted times. 

Sometimes the teacher was otherwise engaged during 

these times, speaking with other faculty members 

while children were at play or preparing stations for 

when children would return. Occasionally, the teacher 

was required to serve as a recess monitor and was 

unavailable to deliver tokens during recess. Overall, 

this resulted in a less predictable token redemption 

time period during both phases of TE implementation. 

Students may have been discouraged if they had 

intended on receiving a prize at a specific time period 

in which the teacher was unable to comply with a 

purchase request. While students had been told that not 

all the redemption periods would be available due to 

the teacher’s multiple commitments, and that one 

would be available at minimum per day, the lack of a 

solid, repetitive daily redemption schedule may have 

negatively impacted the students’ motivation to 

remain on task. 

Again, future researchers should address this 

redemption hypothesis in more detail to examine any 

impact a more predictable redemption schedule may 

have upon the overall time on task behaviours of 

students. Like the delivery hypothesis, researchers 

must also seek to understand if a predictable 

redemption schedule is reasonable to maintain when 

the teacher alone, implements the TE system. It may 

be the case that additional help may be required if 

predictable delivery of tokens and predictable 

redemption periods other than the one time per day in 

the present study are to be achieved. 

 

5.4. Analysis of efficacy  
 

Results indicated that the virtual delivery TE 

system and the combined data from virtual and 

physical methods were significantly effective over 

baseline (no TE) for Bob only. No other individual or 

whole group analysis showed a significant difference 

between base line and the two TE approaches nor 

between the two TE approaches themselves. This may 

indicate that in spite of statistical indications, the 

delivery of tokens to Bob was optimal or effective by 

sheer chance alone (within the 5% error range). Also, 

Bob’s data included an outlier in data point five (score 

of 0). No obvious reason for Bob’s inattention during 

that data observation period was noted and thus for 

official analysis, the point remained within the data 

set. It is important to note, however, that this possible 

outlier influenced the magnitude of significant results. 

Adding visual assessment of raw data, it seems that at 

best, we can describe the results for Bob as 

inconclusive. 

While the current findings indicated support for the 

findings of Maggan et al., and Ivy et al., [12, 2], the 

current work would seem to contradict some other 

available research regarding the effectiveness of TE 

systems within an inclusive classroom setting. Given 

the negative results of the present work in relation to 

previous studies suggest that clarity in the 

implementation of studied TEs is critical to 

understanding conclusions drawn from any findings. 

In the present work, implementation fidelity was 

strictly noted and adhered to a pre-defined set of 

standards. Given those standards, results showed the 

method as implemented not to be an effective support 

regarding on task behaviours within the student 

population studied. When one considers the incredible 

differences with which the idea of a TE can be 

implemented (ie: multiple human intervention agents, 
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the behaviour/s of focus, the diversity of students 

individual characteristics, the token delivery and 

redemption schedules), it is likely not possible to 

assert that any ‘generic’ TE method should be the 

focus for analysis leading to the categorization of 

evidence based practice. Instead, specific versions of 

the TE, strictly defined, may be a more proper unit of 

analysis.  

 

6. Limitations 
 

This work is limited to that observed within the 

contexts of the participants within the location chosen 

for the study. Results should not be used to justify 

broader meaning outside of this context, as individual 

circumstances exist in any defined population and 

context of study.  

Additionally, time on task represents a difficult 

variable of measure. Specifically, data collectors were 

required to identify the direction of each subject’s 

attention or activity toward a direction, activity or 

object that was relevant to the instruction being 

provided at that time while simultaneously excluding 

indicators of non-attention to task as defined by Lee, 

Sugai and Horner [15]. The relevance of the direction 

of attention or activity based on instruction can be 

somewhat subjective to the person judging the data 

point. For example, if a student is looking at his/her 

shoes while the teacher is working mathematics on a 

white board, the data recorder would likely mark the 

data point as ‘not on task’ however if the teacher were 

using eyelets of shoes as an example to count pairs of 

objects, the same gaze would be recorded as ‘on task’. 

IRR was used to indicate the breadth of subjectivity 

with reasonable findings however it is important to 

acknowledge such as a limitation to the results of the 

present work. 
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