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Abstract Although students with emotional disturbance are commonly known for

their social behavior deficits, they often have academic deficits as well. Unfortu-

nately, most of the intervention research and many of the practices used with this

population focus upon their social behavior deficits and fail to recognize the need to

improve their academic skills. Therefore, there is a need for identifying research-

based interventions that focus on ameliorating social and academic deficits often

exhibited by students with emotional disturbance. The purpose of this study was to

examine the differential effects of self-monitoring of attention versus self-moni-

toring of performance on the academic and social behaviors of three minority

students identified as having emotional disturbance while independently engaged in

practicing mathematical calculations. The findings suggest that students with

emotional disturbance may perform better socially and academically during math

practice while self-monitoring their academic performance. Social validity data also

suggest that students rated self-monitoring of academic performance more favorably

than self-monitoring of attention. In addition, all target students in this study

exhibited levels of on-task behavior more similar to their peers while self-moni-

toring academic performance compared to self-monitoring attentive behavior.
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Introduction

The instructional focus for students with emotional disturbance (ED) has

historically been on the remediation of their social deficits (Lane et al. 2002;

Wehby et al. 2003). Academic intervention was a secondary consideration. Many

educators assumed that without first addressing behavioral concerns, the environ-

ment would not be suitable for academic learning to occur.

Research results have suggested, however, that good instruction often leads to

more appropriate behavior (Penno et al. 2000; Scott et al. 2001). Unfortunately,

students with ED are still stigmatized by their social deficits and continue to

perform below their peers without disabilities in all academic subjects (Nelson et al.

2004).

Although students with ED typically have social and academic deficits, there are

few evidence-based interventions that can simultaneously ameliorate problems in

both areas (Mooney et al. 2003; Trout et al. 2003). This gap in the research leaves

many educators in the classroom with little direction concerning which interven-

tions to choose to help remediate the problems students with ED face.

One common goal for children is to make them more independent and

responsible for their social and academic behaviors. Generally, effective learners are

able to self-regulate their behaviors, which increases their ability to thrive and

prosper at school and in society at-large (Lan 2005). Unfortunately, students with

ED frequently have difficulties self-regulating their behaviors—social and academic

(Kauffman 2005; Mooney et al. 2005).

Self-monitoring, a subprocess of self-regulation, is the most common form of

self-management taught to students with disabilities. It is a multi-step process,

during which students self-observe then self-record their observations (Nelson and

Hayes 1981). Although research results have suggested that self-monitoring is

effectively used by students with various disabilities (e.g., Mooney et al. 2005; Reid

1996), there is a long-standing debate about which self-monitoring target will help

remediate social and academic deficits concurrently (e.g., Hallahan and Lloyd 1987;

Harris et al. 2005; Reid; Snider 1987). This debate is based upon whether teaching

students to self-monitor their attentive behavior or their academic behavior will

produce better social and academic reactive and collateral effects. While it is

possible to teach students multiple forms of self-monitoring strategies, it may be

more advantageous to implement strategies that remediate multiple deficits

simultaneously.

Self-monitoring of attention (SMA) and self-monitoring of performance (SMP)

are commonly used in the field of education to help students self-manage their

behaviors (Reid et al. 2005). SMA involves instructing students to monitor some

form of their attentive behavior (i.e., on- or off-task behavior), and SMP entails self-

monitoring some form of academic performance (i.e., productivity, accuracy, or a

combination of the two; Reid 1996). Although SMA and SMP aim to increase self-

regulatory behaviors in students, there are very distinct differences between these

two forms of self-monitoring. First, SMA typically involves having a student self-

monitor his or her behavior when cued intermittently throughout the work session

(Reid). Although some SMP interventions have a student self-observe and record
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his or her behavior during the work session when cued (e.g., Maag et al. 1993),

others require the student to self-monitor at predetermined, marked places on a

worksheet (e.g., Lam et al. 1994), or after each work session without the use of a

cuing device (e.g., Harris 1986). Second, the framework for SMA and SMP differs

in that the focus of SMA is upon changing observable, operationally defined

attentional behaviors, and SMP focuses upon the products of cognitive engagement

(Reid and Harris 1993). Third, supporters of SMA believe that if a student increases

his or her attentive behavior, he or she will also see increases in academic

achievement. They consider attentional behavior important to promote, because it is

a ‘‘prerequisite for appropriate academic performance’’ (Hallahan and Lloyd 1987,

p. 154). In contrast, SMP supporters argue that there is a difference between

attending to a task and learning (Snider 1987). They believe that achievement will

influence attentional behavior, but that attentional behavior may not necessarily

influence academic achievement (DiGangi et al. 1991).

In a review of the literature, only 10 studies were located in peer-reviewed

journals that were conducted to examine the differential effects of SMA and SMP

on the social and academic behaviors of students with disabilities (Harris 1986;

Harris et al. 1994 [Experiments 1 and 2], 2005; Lam et al. 1994; Lloyd et al. 1989;

Maag et al. 1993; Reid and Harris 1993; Roberts and Nelson 1981; Rooney et al.

1985). Social behavior included on- or off-task behavior, and academic behavior

included academic accuracy (the amount of work students correctly produced) and/

or academic productivity (the total amount of work students produced). Four of the

studies examined the differential effects of SMA versus SMP during spelling tasks

(Harris; Harris et al. 1994 [Experiment 1], 2005; Reid & Harris). Five of the studies

examined these effects during math tasks (Lam et al.; Lloyd et al.; Maag et al.;

Roberts & Nelson; Rooney et al.). The final study used a writing task to examine

these effects (Harris et al. 1994 [Experiment 2]).

The results from these studies suggest that SMA and SMP produce positive

effects on attentional behavior for students with learning disabilities (LD; Harris

1986; Harris et al. 1994 [Experiments 1 and 2]; Lloyd et al. 1989; Maag et al. 1993;

Reid and Harris 1993; Roberts and Nelson 1981; Rooney et al. 1985), Attention

Deficit Hyperactivity Disorder (ADHD; Harris et al. 2005), and ED (Lam et al.

1994). In general, neither procedure was found to be superior over the other in terms

of increasing students’ attentive behavior. It is, however, important to note that

more research is necessary before any firm conclusions can be drawn, especially for

students not identified with LD (Harris et al. 2005).

Of the four studies comparing the differential effects of self-monitoring procedures

during a spelling task, only Reid and Harris’ (1993) included spelling achievement data.

Based upon the results, Reid and Harris suggested that SMA may decrease learning.

None of the other comparative studies that were implemented to examine these effects

during spelling tasks included accuracy data (Harris 1986; Harris et al. 1994).

Four of the studies that were conducted to examine the differential effects during

math tasks incorporated accuracy data (Lam et al. 1994; Maag et al. 1993; Roberts

and Nelson 1981; Rooney et al. 1985). Whereas results from two of the studies

suggested that SMP procedures may produce higher levels of academic accuracy

(Lam et al.; Maag et al.), results from the other two studies did not show clear
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differences between the self-monitoring procedures (Roberts and Nelson; Rooney

et al.). However, several important points should be noted before examining results

from these studies collectively. First, the study conducted by Roberts and Nelson

did not include participants officially labeled with disabilities. Unofficially, these

students were identified as having learning disabilities (Reid 1996) and were

performing below their peers in math. The fact that these participants were not

identified makes the results difficult to generalize and should be interpreted with

caution. Second, the study conducted by Rooney et al. included students who scored

low on IQ tests, and the researchers noted the students’ training needs might be

more similar to the needs of individuals with cognitive disabilities. Rooney and

colleagues suggested that the results might have been an indirect result of the

participants’ training needs not being met. Finally, with regard to the studies that did

produce suggestive findings in support of SMP, the study by Maag et al. included

participants identified with LD, and participants in the study conducted by Lam

et al. were identified with ED. Therefore, an insufficient number of studies exist to

suggest that one self-monitoring procedure is superior over the other for students

with LD or ED with regards to producing higher levels of academic accuracy while

practicing mathematical skills.

In terms of productivity, previous research results have suggested that SMA and

SMP procedures help students with disabilities achieve higher levels of academic

productivity. There might be, however, a difference in student performance using

each of these procedures for students identified with varying disabilities. When

investigating the effects of SMA and SMP procedures for students with LD, the use

of the SMP procedures during spelling tasks produced higher levels of academic

productivity for more participants (Harris 1986; Harris et al. 1994; Reid and Harris

1993). In contrast, Harris et al. (2005) examined the differential effects of SMA and

SMP with students with ADHD. These researchers found that these students had

higher productivity levels during the SMA condition of their study. These findings

suggest that student populations embodying different characteristics may produce

different results when using each self-monitoring procedure.

Because students with LD are generally characterized by their academic deficits

(Reid 1996) and students with ADHD are partially characterized by their attentional

deficits (Harris et al. 2005), self-monitoring the corresponding target may make

intuitive sense. This approach may not be effective, however, for students with ED

who are characterized by social and academic deficits (Kauffman 2005; Lane et al.

2002; Nelson et al. 2004). Therefore, it was necessary to compare these intervention

targets directly. Additionally, of the 10 studies located that compared the

differential effects of SMA versus SMP, only one of the studies exclusively

included students with ED (Lam et al. 1994). Although the results from the study

conducted by Lam and colleagues suggested that students with ED might perform

better socially and academically while using SMP procedures, their study only

included three participants. Furthermore, the researchers used a withdrawal design

and there were several instances where the data did not return to baseline levels.

Lam and colleagues suggested that similar future research include a counterbal-

anced, multiple-baseline design across participants.
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The current study extended previous research in a number of important ways.

First, the results from this study add to the limited research base that exists

examining the differential effects of SMA versus SMP for students with

externalizing behavior disorders. As stated above, Lam et al. (1994) was the only

study found that examined the differential effects for students with ED, and the

results of one single-subject study do not provide enough data to draw firm

conclusions. Second, this study included academic variables, and currently, there is

a lack of academic intervention research being conducted for students with ED

(Mooney et al. 2003). Third, this study included participants from minority

backgrounds. Historically, few researchers provided racial and ethnic data about the

participants in studies conducted with ED populations, and of those who did report

this information, a limited number included participants from minority backgrounds

(Mooney et al.). Fourth, this study provided social comparison data for the on-task

behavior of students with ED. Because students with ED are still stigmatized by

their social deficits, it is important not only to identify interventions that increase

their appropriate behaviors, but also increase them to levels deemed acceptable

within the classroom context. Finally, the interviews conducted at the conclusion of

the study gave an initial voice to students with ED when asked to compare SMA and

SMP interventions. In summary, the following questions were investigated: (a) will

the use of SMA versus SMP result in more positive outcomes for academic

performance for students with ED; (b) will the use of SMA versus SMP result in

more positive outcomes for on-task behavior for students with ED; (c) will the use

of SMA and SMP result in levels of on-task behavior comparable to their classroom

peers; and (d) do students prefer using SMA versus SMP, if either, and why?

Method

Participants

Prior to recruiting participants for this study, the authors received Human Subjects

Institutional Review Board approval and consent from the teachers and parents/

guardians of the participants. The participants included target students and

comparison peers. Assent was also obtained from each target student. The

comparison peers were debriefed after the study was completed. The target students

were given the intervention treatments, while the comparison peers were not. Data on

the comparison peers’ on-task behavior were collected in order to provide social

validity data. As Alessi (1980) explained, comparing the target student’s behavior to

the behavior of a comparison peer who has been identified by the teacher as

exhibiting acceptable levels of behavior allows for an evaluation of the target

student’s behavior in terms of acceptable levels present within the classroom context.

Target Students

One female and two male third graders were included as target students in this

study. Target students needed to meet the following predetermined criteria prior to
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being included: (a) a diagnosis of ED and/or a behavior intervention plan (BIP)

included in the student’s individual education plan (IEP); (b) functioning below

grade level in mathematics; (c) a range in age between 6 and 10; and (d) a history of

inappropriate behavior (e.g., inattentiveness, noncompliance, disruption) while

working on mathematics. The classroom teachers verified all information needed to

determine inclusion criteria.

The first target student, Alexa, a Hispanic female, was in third grade. She was

8 years and 7 months old at the beginning of data collection. According to the

results of a Wechsler Intelligence Scale for Children-III (WISC-III) assessment,

Alexa’s Full Scale IQ score was 71, which was within 2 SDs from the mean. On the

Wide Range Achievement Test 3 (WRAT3), Alexa achieved a standard score of 79,

on the arithmetic subtest, which was within 2 SDs from the mean. Her primary

language was English. She also understood and could speak Spanish, although not

fluently. Alexa had been identified with ED and LD through the Committee of

Special Education. Her teacher reported that she had trouble completing paper and

pencil tasks, keeping focused during whole group and independent tasks, and often

tried to antagonize her peers during instructional sessions.

The second target student, Wayne, an African American male, was also in third

grade. At the beginning of data collection, Wayne was 9 years and 1 month old.

Wayne’s IQ was assessed at 88, which was within 1 SD from the mean, using the

WISC-III assessment. His arithmetic subtest standard score using the WRAT3 was

75, which was within 2 SDs from the mean. Wayne had been identified with ED

through the Committee of Special Education. His teacher reported that he had

difficulty completing assignments and paying attention during instructional lessons

and independent seat work. Additionally, his teacher indicated that Wayne often

displayed oppositional defiant behavior and refused to follow directions. At least

twice a week, when he was prompted to continue his independent work, he would

push his materials off of his desk onto the floor, refuse to work, and would become

verbally aggressive.

The third target student, Bryan, an African American male in third grade, was

8 years and 6 months old at the beginning of data collection. Bryan obtained an IQ

score of 91 on the WISC-III assessment, which was within 1 SD from the mean, and

an arithmetic subtest standard score of 77, which was within 2 SDs from the mean,

using the WRAT3 assessment. Bryan had been identified with ED through the

Committee of Special Education. His teacher reported that Bryan had difficulty

staying on-task particularly while working alone or in small groups, and he had a

tendency to resort to aggressive behavior against others when his demands were not

met.

Comparison Peers

One male third grader and one male second grader served as comparison peers in

this study. The teachers were asked to select comparison peers based upon the

following criteria: (a) functioning below grade level in mathematics; (b) a range in

age between 6 and 10; and (c) a history of appropriate behavior (e.g., attentiveness,

compliance, minimal disruption) during mathematics.
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The first comparison peer, Sam, a Hispanic male in third grade was 9 years and

5 months old at the beginning of data collection. Sam had been identified with LD

though the Committee of Special Education. Sam’s primary language was English;

however, he was also fluent in Spanish. At the time of the study, Sam’s IQ test

results were not available. His WRAT3 arithmetic subtest standard score was 71,

which was within 2 SDs from the mean. Although Sam often struggled in math, his

teacher reported that he was highly attentive during all math tasks.

The second comparison peer, Adam, an African American male in second grade

was 8 years and 0 months old at the time of the study. He was classified with ED

and LD through the Committee of Special Education; however, the teacher

indicated that he was going to be reevaluated in an attempt to declassify him from

the ED category. Due to reevaluation, IQ test scores were also not available for

Adam at the time of the study. His arithmetic subtest standard score using the

WRAT3 was 72, which was within 2 SDs from the mean. The teacher reported that

Adam worked hard during mathematics. He completed nearly all assignments given

to him and was considered attentive.

The district’s eligibility criteria for special education services were similar to

those outlined within the federal definitions. According to the classroom teachers,

each of the IQ test results was less than 2 years old, and the WRAT3 tests were

administered and scored approximately 6 months before the introduction of this

study.

Setting

This study took place in two self-contained classrooms in a public elementary

school, located in a large urban city in northeastern United States. Over 18% of the

school population was receiving some type of special education service, and

approximately 75% of the school population was from a minority background,

predominantly of African American decent. In addition, over 65% of the district’s

population was eligible for free school lunches.

Both classrooms consisted of 15 students with various disabilities, one special

education teacher, and one classroom aide. The first teacher had approximately

5 years of teaching experience working with students who have ED and/or LD. The

second teacher was newer to the field, having approximately 2 years of teaching

experience with these populations. Both classroom aides had approximately 7 years

of experience working in self-contained settings. Both teachers planned instruction

and collaborated with each other and as a result implemented a similar token

economy system in their respective classrooms. This behavior management system

was kept in place during baseline, training sessions, and each of the intervention

conditions. In this study, training sessions were conducted by the first author the day

before the new procedure was going to be used by the student during the

independent math practice sessions. These training sessions occurred at the end of

the school day, outside each student’s regular classroom. This was done to control

for the potential effects that the training might have on the other participants’

behaviors. All experimental sessions were conducted during regularly scheduled

independent math practice sessions, in the students’ assigned classrooms. These
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sessions took place every day after the lunch period. During this time, the classroom

teacher and aide reorganized the instructional activities and materials for the

afternoon. Whole and/or small group math instruction directly followed the

independent work session.

Academic Task

The researcher administered various probes from Basic Skill Builders (Beck et al.

1995) to determine the appropriate skill and level to be included on each target

student’s mathematical worksheets. First, a multi-element probe was administered,

which contained addition and subtraction problems, which were initially determined

based on teacher recommendations. After scoring and analyzing the results from the

first probe, each student was given a second probe to determine his or her

independent practice level, focusing on one of the computational skills. The

independent practice level was defined as 10–19 digits correct per min and 3–7

digits incorrect per min (Deno and Mirkin 1977). Initial worksheets were

constructed for each student based upon these findings. A worksheet that contained

double-digit problems with regrouping was constructed for Alexa. The worksheets

for Wayne and Bryan contained triple-digit problems without regrouping.

After the worksheets were constructed, the students were asked to complete as

many problems as they could from the practice worksheet in 15 min. Based upon

the number of problems completed (accuracy was not calculated here), worksheets

were created that contained at least 50% more math problems than were completed

on the initial worksheet. This was done in order to avoid ceiling effects. It was

determined that none of the students could complete over 18 problems; therefore,

each worksheet contained 36 math problems. This was monitored throughout the

study. Although some students completed nearly all of the problems near the end of

the study, none of the students was able to complete all of the 36 problems during

the 15-min observational period. In addition, if any student reached 100% mastery

on two consecutive worksheets, then his or her following worksheets would have

been constructed to reflect the next skill level. This, however, was not achieved by

any of the students.

Dependent Variables

There were two dependent variables measured across each condition of this study:

on-task behavior and academic performance. On-task behavior was defined as: (a)

looking at the self-monitoring card or the math practice sheet; (b) writing on the

self-monitoring card or the math practice sheet; (c) using manipulatives to count; or

(d) asking the teacher for help. On-task behavior did not include: (a) drawing/

scribbling on the self-monitoring card or the math practice sheet; (b) looking the

board, walls, ceiling, floor, or any other surface area other than the self-monitoring

sheet or math worksheet; (c) stacking, throwing, or creating toys with the

manipulatives; or (d) talking to or asking a peer for help, unless instructed to do so.

Academic performance was defined as the number of math problems the target

student completed and the number of problems the target student completed
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correctly. Therefore, two levels of academic performance were measured:

productivity and accuracy.

Measurement

Participants were observed by the first author Monday through Friday during the

regularly scheduled 15-min independent math practice period. All observations took

place in the students’ regularly scheduled classroom. A momentary time sampling

procedure was used to measure the occurrence of on-task behavior for each

individual during each 15-min observational period. Each interval lasted 5-s and

observations were done in a round robin format (Alberto and Troutman 2003). On-

task behavioral measures were collected during 40 intervals for each of the target

students. Percentages were obtained by dividing the number of intervals on-task by

the number of intervals observed and multiplying by 100%. At the end of each

interval, a single target student or the comparison peer was observed and only data

for that student or peer were recorded for that interval. The observers were cued to

observe and record the occurrence or nonoccurrence of on-task behavior after they

heard a tone emitted from a tape player with two sets of headphones connected to it.

To account for the attrition of a fourth target student, data were not collected

during every third and fourth interval when observations were being conducted in

the second classroom. This was done to keep the data collection procedures

consistent across classroom settings.

In addition, since only one comparison peer participated from each classroom,

the comparison peer in the first classroom, Sam, was assessed twice every 20 s.

Therefore, in order to provide a comparison, two sets of data were obtained from the

first comparison peer. The first set was used to compare the comparison peer’s on-

task behavior to the first target student, Alexa. The second set was used to compare

the comparison peer’s on-task behavior to the second target student, Wayne.

Interobserver Agreement and Treatment Integrity

The aide from the first classroom collected interobserver agreement data (IOA).

Percentage agreement reliability coefficients were calculated using the data

collected by the first author and the classroom aide. These coefficients were

calculated by dividing the number of agreements by the total number of observed

intervals and multiplying the quotient by 100%. Before any data were collected, the

first author trained the classroom aide to accurately identify and record on-task

behavior in each classroom. Reliability checks were conducted during approxi-

mately 27% of the observational periods. At least one reliability observation was

conducted during each of the conditions for each of the target students. On-task

behavior agreement averaged 92% for all target students and comparison peers

(range = 82.5–97.5%).

The classroom aide was also taught how to collect accuracy and productivity data

prior to the commencement of the study. After each observation period that the

classroom aide collected on-task behavior data, she also independently checked the

target students’ completed math worksheets. The second observer was given a
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photocopy of each student’s work, so that it did not contain any marks from the first

author. This was done to maintain independence of the data obtained. The second

observer was instructed to count the total number of problems completed by the

student, and then correct the student’s work and determine the number of problems

the student completed correctly. Reliability percentages were calculated by dividing

the number of agreements between the first author and classroom aide and

multiplying that number by 100%. For levels of academic performance (produc-

tivity and accuracy), agreement percentages were 100% during all reliability checks.

Treatment integrity checklists were completed by the first author every day that

data were collected. Each teacher and classroom aide was provided a list of the

behaviors that were evaluated. Most of these behaviors were already a part of the

normal routine in the classroom; therefore, training was not necessary. The

behaviors evaluated included the following: (a) the teacher briefly reviewed the

class expectations before students were instructed to begin working; (b) each

student was provided all necessary materials; (c) each student stopped completing

math problems at the end of 15 min; (d) all materials were collected after the

session was complete; (e) the teacher or aide did not interact with the target students

or comparison peers during the observation session; and (f) the teacher or aide did

not provide individual feedback to any student after the observation session. Data

from the treatment integrity checklists indicate that these behaviors were performed

during all observational sessions.

Social Validity

In addition to the social validity data provided through the comparison peers’ on-

task behavioral measures, social validity data were collected from the perspectives

of each of the target students. As a part of the last condition of the study, each target

student was given a choice as to whether he or she preferred to use the SMA or SMP

procedures. After the study was finished, the target student was asked why he or she

selected the procedures for the final condition of the study. Each target students was

then asked whether he or she preferred his or her choice procedures over the other

procedures and to provide a detailed explanation to the answer. In order to maintain

consistency across participants, a scripted list of questions, similar to those used in

previous research (see Harris et al. 1994, 2005), was used during each of the

interviews.

Experimental Procedures

This study used a counterbalanced, multiple-baseline design across participants to

examine the effects of SMA and SMP on the on-task and academic behaviors

exhibited by students with ED while engaged in independent math practice. This

design was similar to the one used in the studies conducted by Harris (1986), Harris

et al. (1994) and (2005). Counterbalancing the interventions provided control for

sequence effects. The first two target students followed the same ordering of

conditions: baseline, SMA, SMP, and choice. The third target student followed
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conditions in which the interventions were counterbalanced as baseline, SMP, SMA,

and choice.

To control potential confounding effects due to social reinforcement, during all

observational periods the classroom teachers and the aides were asked not to interact

with the target students or comparison peers unless the student requested help. The

teachers indicated that this was already common practice during independent work

sessions and would not be difficult to follow. Additionally, the classroom teachers

and aides were instructed not to provide individual social reinforcement after the

independent instructional time or to comment on the work the students completed.

Baseline

Baseline measures were collected for at least four data points to establish a

predictable baseline trend. As in subsequent conditions, prior to the students

returning to the room from lunch, the teacher or the classroom aide placed a folder

and any needed math materials on each student’s desk. The folder contained the

independent math seatwork that each student was expected to complete throughout

the week. For purposes of this study, the teachers were asked to only include work

for 1 day for each of the target students. The teachers began this practice

approximately 7 days before the introduction of the study.

After the students entered the room but before they began working, the teacher

briefly reviewed the classroom expectations during this time (i.e., quietly work

alone at his or her own desk, stay in his or her own desk, raise his or her hand if

there was a question, and quietly wait until the teacher or aide came to help). The

students were then told to open their folders and begin to work. In order to keep the

work session times consistent throughout the duration of the study, teachers were

asked to prompt students to stop working and to get ready for the next activity after

15 min each day.

Self-Monitoring of Attention

The first author taught each target student how to use the SMA procedures during

individual training sessions the day before the SMA condition was implemented for

that particular target student. The training procedures that were used to teach each

target student the SMA intervention included a modified version of the procedures

detailed in the study conducted by Hallahan et al. (1979). To ensure procedural

integrity, these steps were included on a procedural checklist, which was filled out

while instructing each target student.

First, the first author and the target student discussed the importance of paying

attention and staying on-task. Second, the target student was taught what it meant to

pay attention and stay on-task while working on his or her independent math

problems. Third, the target student was taught to ask him- or herself to assess his or

her on-task behavior at the sound of tape-recorded tone. He or she was instructed to

ask him- or herself, ‘‘At this moment, am I doing my work?’’ These tones occurred

at fixed 5-min intervals. Similar to steps taken in the study conducted by Harris

(1986), the volume on the tape recorder was kept low so that it could not be heard by
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participants who were not currently involved in the procedures and their desks were

positioned on opposite sides of the room. Fourth, the target student was taught how

to record his or her answer on the self-monitoring card. The self-monitoring cards

that were created for this study were a modified version of those described in a study

conducted by Levendoski and Cartledge (2000). The self-monitoring cards were

printed in color and cut out. There was a spot at the top of the card for the student’s

coded name and the date. Below the student’s coded name and date, the following

sentence was written in bold lettering: ‘‘At this moment, am I doing my work?’’

Below the statement there were three sets of two faces (a smiley face and a sad

face). Under the smiley face, the word ‘‘yes’’ was written. Under the sad face, the

word ‘‘no’’ was written. A black border outlined each set of faces. Each target

student was provided a new self-monitoring card each day he or she used the SMA

procedures. Fifth, the target student was taught how to graph the total number of

times he or she recorded him- or herself to be on-task for that day. The self-graphing

form that was used during the SMA condition had the days of the week listed along

the x-axis, and it had the number of on-task behavior listed on the y-axis. In

addition, it contained a spot for the student’s coded name at the top of the page, and

the following sentence was written in bold lettering under the coded name: ‘‘How

many times was I working?’’ The graph was kept in each target student’s work

folder throughout the duration of the condition. During the last step of the training,

the target student was asked to verbally explain each step while modeling it. The

target student practiced these steps until mastery was achieved.

The target students’ ability to accurately record their attentional behavior was not

formally measured in this study. However, similar to previous research (e.g., Harris

et al. 2005), target students were expected to follow all steps throughout the SMA

condition. No difficulties were observed by the first researcher or reported by the

teacher.

Self-Monitoring of Performance

SMP procedures were also taught to target students during individual training

session. The first author trained each target student the day before the first

implementation of the SMP condition. Unlike during the SMA condition, however,

target students were expected to self-monitor at the end of the work period instead

of every 5 min. First, the first author and the target student discussed the importance

of practicing math problems. Second, the target student was taught how to correct

his or her worksheet using a key at the end of the work period (worksheet with the

answers on it). This sheet was copied on blue paper, flipped over in the target

student’s folder, and placed in the right pocket. The target student was taught not to

take out the answer key until the end of the work period. Third, the target student

was taught how to count the number of problems he or she completed correctly

(accuracy) and graph it. The self-graphing form that was used during the SMP

condition was similarly constructed to the one used during the SMA condition,

however, it had the number of mathematical problems listed on the y-axis, and the

sentences listed at the top read: ‘‘How many problems did I do correctly?’’ Finally,
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the target student was then asked to perform and verbally explain each step involved

in the SMP procedures. This was repeated until mastery was achieved.

Similar to previous research, inspection of student papers showed that students’

self-recording accuracy during the SMP condition was high (Harris 1986; Harris

et al. 2005; Reid and Harris 1993). Target students were expected to complete all

steps of the SMP processes, which they were able to do with no problems observed

or reported.

Choice Condition

During the last condition of the study, each target student was given a choice of

procedures to use. The students were asked whether they would like to continue to

use the SMA or SMP procedures for the final condition. The first author continued

to collect data on each student, and observe whether or not he or she was able to

complete all steps of the chosen procedure. The students were able to implement the

procedures with no problems observed or reported during this condition. Treatment

integrity data were also collected to make sure the teachers implemented the chosen

procedures with fidelity.

Data Analysis

Analysis of the data included visual inspection and the calculation of summary

statistics. Visual analyses were conducted to interpret the variability of performance,

the level of performance, and the trends within each condition (Cooper et al. 1987).

Statistical analyses of the data included calculating and comparing descriptive

statistics and Percentage of Non-Overlapped Data (PND; Scruggs and Mastropieri

1994) for on-task behavior and academic performance. PND was calculated for

intervention conditions and the choice condition, where appropriate. The PNDs were

obtained by dividing the number of data points in the condition under examination

above the highest baseline data point by the total number of data points in that

condition. That quotient was then multiplied by 100 to obtain a percentage.

Results

Academic Performance

Academic performance was measured as the number of problems each target

student produced (productivity) and the number of problems each target student

answered correctly (accuracy). Frequency counts were collected for each of these

variables. Figure 1 presents the daily academic performance measures for each

target student.

The mean number of problems Alexa, Wayne, and Bryan produced during

baseline was as follows: 7.75, 6.33, and 10.55, respectively. During the SMA

condition, the mean number of math problems produced by the target students was

7.40, 9.25, and 19.25, respectively. During the SMP condition, mean problems

J Behav Educ (2009) 18:279–299 291

123



produced was 23.50, 22.40, and 24.75, respectively. All of the target students chose

to use the SMP procedures during the choice condition, and the mean number of

problems produced was 30.33, 31.00, and 24.00, respectively.

During baseline, the mean number of problems accurately calculated by Alexa,

Wayne, and Bryan was as follows: 5.00, 4.16, and 7.11, respectively. During the

SMA condition, all three target students’ mean number of correctly completed math

problems was 2.80, 7.00, and 15.25, respectively. During the SMP condition, mean

number of accurately calculated math problems was 11.75, 18.60, and 19.75,

respectively. During the choice condition where SMP procedures were used by all

target students, the mean number of math problems accurately calculated was as

follows: 17.50, 28.67, and 18.50, respectively.

In terms of the PND of math problems produced and accurately calculated, target

students performed better during the SMP condition, when compared to SMA

condition performance. According to the guidelines suggested by Scruggs and

Mastropieri (1994), SMP was an effective intervention for producing higher levels

of academic productivity and accuracy, because there were 100% PND levels for all

three target students when compared to baseline levels.

In terms of SMA’s effectiveness in producing higher levels of productivity and

accuracy, the PND levels for Alexa and Wayne were 25% or below suggesting that

SMA did not produce an observed effect on participants’ academic performance.

The level of PND for Bryan’s productivity and accuracy data were exceptions at

75%. However, PND levels do not take data trends into consideration. As can be

seen in Fig. 1, Bryan’s data during the SMA condition show a decelerating trend.

On-Task Behavior

Figure 2 presents the daily on-task behavior for each of the target students. The

mean percentage of on-task behavior during baseline for Alexa, Wayne, and Bryan

was as follows: 28.1, 15.0, and 42.5%, respectively. During SMA, the three target

students’ percentage of on-task behavior was 43.0, 48.8, and 66.9%, respectively.

During the SMP condition, mean on-task behavior was 65.6, 68.5, and 75.0%,

respectively. During the choice condition, all target students chose to use the SMP

procedures and mean percentage of on-task behavior was 70.4, 75.8, and 68.8%,

respectively.

SMA and SMP procedures positively impacted each target student’s on-task

behavior. However, the mean percentage of on-task behavior for each target student

was higher during the SMP condition than during the SMA condition, regardless of

the order of implementation.

On-Task Behavior Comparative to Peers

During baseline condition, the mean on-task behavior for Sam’s first set of

comparative data, Sam’s second set of comparative data, and Adam’s comparative

data was as follows: 75.6, 73.2, and 74.0%, respectively (see Fig. 2). During the

SMA condition, mean on-task behavior was 78.1, 78.8, and 76.2%, respectively.
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During the SMP condition, comparative data for mean on-task behavior was 75.0,

79.5, and 76.5%, respectively. During the choice condition, the three measures of

comparative mean on-task data were 75.4, 73.8, and 67.5%, respectively.
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As can be seen in Fig. 2, the levels of on-task behavior for Alexa, Wayne, and

Bryan were quite comparable to those of their comparison peers. There were no

overlapping data points between Alexa and Sam’s level of performance during
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baseline and SMA conditions. During SMP condition, 75% of the data points

overlapped, and during choice condition (SMP) all of the data points overlapped.

There were no overlapping data points between Wayne and Sam within baseline and

SMA condition; however, 80% of the data points in SMP and 100% of the data

points in choice (SMP) conditions overlapped. There were no overlapping data

points between Bryan and Adam’s data, during baseline. During SMP, 75% of the

data points overlapped. Additionally, during SMA, only 25% of the data points

overlapped, and during choice (SMP) condition, all of the data points overlapped.

Student Preference

When given a choice, all of the target students choose to use SMP. During the

interview, which took place after the study, each target student was asked to explain

why he or she chose to use SMP instead of SMA. Alexa stated, ‘‘Because you learn

better and get higher and higher. It helps my brain think.’’ Wayne stated, ‘‘It helped

me to learn about how I did. I wanted to go higher and higher…I liked it best. That’s

why I chose it. Finally, Bryan stated, ‘‘You get to correct your own paper and see

what I did and compare.’’

Although each of the target students indicated that they preferred SMP to SMA,

two of the target students also indicated that they liked SMA as well. Alexa stated,

‘‘I did like [the tones], but I didn’t want to do it again when you asked to choose.’’

Wayne stated, ‘‘I liked [the tones]. They helped me stay on track.’’ Unlike Alexa

and Wayne, Bryan stated that he did not like SMA, ‘‘I didn’t like the tones. They

bothered [my work].’’

Discussion

The results of this study suggest that SMP procedures might be more effective in

producing higher levels of social and academic behavior during math practice for

students with ED when compared to SMA procedures. Additionally, SMP

procedures might be more effective in producing levels of on-task behavior

comparable to classroom peer performance, and all target students preferred to use

the SMP procedures to the use of the SMA procedures.

The academic performance results from this study are consistent with the results

obtained from Lam et al. (1994), which indicated that students with ED might

perform better academically on independent math tasks when using SMP

procedures versus SMA procedures. In this study, two levels of academic

performance were examined: academic productivity and academic accuracy. With

respect to comparing SMA and SMP mean productivity and accuracy levels, all

three target students produced higher levels of academic productivity and accuracy

during the SMP condition when compared to the SMA condition, regardless of order

of implementation.

Alexa and Wayne used the SMA procedures followed by the SMP procedures.

For these target students, their data indicated that there was little to no change in

their academic performance using the SMA procedures. Once the SMP condition of
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the study was implemented for each of these target students, the trend in their

accuracy and productivity data showed an increasing trend. In contrast, Bryan was

introduced to the SMP procedures followed by the SMA procedures. Bryan’s

academic data during the SMP condition showed an increasing trend, but during the

SMA condition the data showed a decreasing trend. It is possible that the trends in

student performance reflect motivational effects. This hypothesis is further

supported by the information that the students provided in their post-study

interviews and the fact that they each chose to use the SMP procedures during the

choice condition of the study.

Consistent with previous research findings (Harris et al. 2005; Lam et al. 1994;

Reid 1996) all three target students showed an increase in on-task behavior levels

while using SMA and SMP procedures, when compared to baseline levels. In terms

of comparing SMA and SMP performance, all three target students’ mean levels of

on-task performance during the SMP condition were higher than those produced

during the SMA condition.

This was the first study to investigate the influence that SMA and SMP have upon

the on-task behavior of target students in comparison to the behavior levels

exhibited by a classroom peer. When comparing the on-task behavior levels of each

of the target students to their comparison peer, the results suggest that SMP results

in levels of on-task behavior more comparable to their classroom peers. During the

SMA condition, Alexa and Wayne produced levels of on-task behavior below those

of their comparison peer’s levels, and only 25% of Bryan’s behavior levels fell

within the range exhibited by his comparison peer during the SMA condition.

During the SMP condition, 75% of Alexa’s on-task behavior levels fell within the

range exhibited by her comparison peer. Similarly, 75% of Bryan’s and 80% of

Wayne’s on-task behavior levels fell within the range exhibited by their comparison

peers during the SMP condition. These data suggest that SMP procedures might be

more effective in helping students with ED increase their on-task behavior to similar

levels exhibited by their peers when compared to SMA.

Lam et al. (1994) did not collect student preference data in their investigation.

Therefore, this was the first study to investigate the differential effects of SMA

versus SMP that collected student preference data for students with ED. All of the

students in this study indicated that they preferred to use the SMP procedures over

the SMA procedures. Additionally, all of the target students chose to use the SMP

procedures during the choice condition of this study. Although two out of three of

the target students, Alexa and Wayne, indicated that they would be willing to use

either self-monitoring procedure, they recognized that they did not complete as

many math problems when they used the SMA procedures compared to the SMP

procedures. In contrast, Bryan stated that he would not be willing to use the SMA

procedures again because he found the tones disruptive to his work.

Several limitations of this study should be kept in mind when attempting to

interpret the results. First, the primary data collector was aware of the purposes and

conditions of this study. This could cause potential bias during data collection.

Researchers should attempt to control for this in the future by having relatively

naı̈ve observers with separate data collectors for procedural fidelity.
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Second, only two comparison peers were used within the study. Typically, each

target student should have at least two or three comparison peers, which are rotated,

to provide a better social comparison (Alessi 1980). Additionally, it is suggested

that the comparison peers should have the same gender and racial backgrounds as

the target students (Rhode et al. 1993), as this is assumed to control for cultural

differences in behavior. In future research, researchers should identify several

comparison peers for each target student, in addition to attempting to identify

comparison peers who are similar in gender and racial backgrounds.

Third, attrition made it impossible to collect a full set of data on a fourth target

student. Researchers who use a single subject design in future research should

include an equal number of participants to adequately examine the effects across the

counterbalanced conditions.

Fourth, the procedural differences between the SMA and SMP conditions could

have impacted the outcome of this study. Target students were asked to self-monitor

their on-task behavior while they were engaging in independent math practice

during the SMA condition. In contrast, they monitored their academic behavior after

task performance during the SMP condition. Although this has been common

practice in some previous research (e.g., Harris et al. 2005), as alluded by Reid

(1996), it is possible that students find self-monitoring procedures that require

monitoring during the task to be more intrusive and less motivating than monitoring

after the task.

Finally, although the results from this study preliminarily suggest that students

with ED may perform better socially and academically using SMP procedures

during math practice, these results cannot be generalized to all SMA and SMP

procedures. As the case with any study that is used to compare two interventions, it

is possible that differences made to either set of self-monitoring procedures could

produce different results (Reid 1996; Van Houten 1987).

Teachers can enable their students to become self-regulatory learners. Students

who effectively use self-regulatory processes tend to have higher levels of self-

efficacy, motivation, and school achievement (Zimmerman 2002). Self-monitoring

is a commonly taught and highly effective type of intervention used to help students

with disabilities monitor their own behavior. It is a way for teachers to effectively

meet the academic and social needs of students who have ED. Although more

research is needed, preliminary research suggests that teaching students with ED to

self-monitor their academic behavior may produce better academic and social

effects when compared to teaching these students to monitor their attentional

behavior.
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