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A single-case design (B—C—B—C) experimental design was used to evaluate the effects of the 13
Color Wheel classroom management system (CWS) on on-task (OT) behavior in an intact, general- 14
education, 2nd-grade classroom during transitions. The CWS included three sets of rules, posted 15
cues to indicate the rules students are expected to be following at that time, and transition 16
procedures for altering activities and rules. Class-wide data analysis showed large, immediate, and 17
sustained increases in OT behavior when the CWS was applied, with OT behavior returning to 18
baseline levels when typical classroom management (TCM) procedures were reinstated. Each 19
student’s average phase data also showed increases in OT behavior when the CWS was applied and 20
re-applied, and showed reductions when the CWS was withdrawn. Discussion focuses on 21
evaluating the internal, external, and contextual validity of class-wide remediation and prevention 22
procedures. 23
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1. Introduction 28

School psychologists are charged with contributing to the remediation of students’ 29
behavior, social/emotional, and learning problems (Fagan & Wise, 2000; Merrell, Ervin, & 30
Gimpel, 2006). As professionals, school psychologists seek to promote the application of 31
interventions, procedures, and/or strategies that are supported by science. Across researchers 32
there is disagreement over the specific definition and/or criteria used to determine if an 33
intervention is scientifically supported, empirically validated, evidence based and/or data 34
based. However, there is general agreement that one reason researchers evaluate interventions 35
is to provide practitioners with evidence that a) the intervention has caused desired behavior 36
change, b) the intervention may cause similar behavior change in their applied setting, and 37
¢) they can implement and sustain the procedures in their setting without disrupting other 38
routines or causing other negative side effects (Detrich, Keyworth, & States, 2007; Kazdin, 39
2004; Kratochwill & Shernoff, 2004; Shriver, 2007; Skinner & Skinner, 2007). 40

When conducting behavior change studies, researchers seek to establish internal validity 41
by showing that the independent variable (e.g., intervention), as . opposed to something else 42
(confounding variables), caused the measured changes in behavior during the course of the 43
study. External validity is demonstrated based on evidence that the intervention would be 44
effective across target behaviors, students, settings, implementation agents, and/or 45
researchers. Evidence of external validity may enhance practitioners’ confidence that the 46
intervention will have a similar effect in their environment (Campbell & Stanley, 1966). If 47
educators are to implement an intervention in.their specific context, evidence of the 48
procedure’s pragmatic characteristics (e.g.; amount of training, time, and resources required 49
to implement the intervention) are needed. Additionally, the ability to integrate the 50
intervention with other classroom activities, the sustainability of the intervention, and the 51
positive and negative side effects across students and target behaviors must be considered 52
(Detrich et al., 2007; Kratochwill & Shernoff;2004). As these considerations are dependent 53
upon the practitioner’s specific. idiosyncratic context (other educational and behavior 54
management activities and ‘procedures being applied, school rules and policies, differing 55
behavior problems across students), we will refer to these characteristics as evidence of 56
contextual validity (Skinner & Skinner, 2007). Because practitioners are unlikely to have 57
much interest in the generalizability or contextual validity of ineffective interventions, 58
establishing internal validity is.a necessary, but not sufficient, requirement for establishing 59
the applied value of any intervention. 60

1.1. Classroom transition management 61

Within-classroom, group-activity transitions involve stopping one activity (e.g., 62
independent seat-work) and beginning another (Rice & Spetz, 1982; Schmit, Alper, 63
Raschke, & Ryndak, 2000). Even experienced educators often have difficulty managing 64
student behavior during transitions (Buck, 1999; Saifer, 2003). When several students fail 65
to follow transition directions, educators may (a) repeat directions, (b) reprimand or punish 66
those who did not comply with directions, (c) wait, and require the rest of the class to wait 67
for the students to begin to comply with directions, and/or (d) ignore those who are not 68
following directions and start the next activity. Thus, students’ failure to follow transition 69
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directions and educators’ reactions to these non-compliant behaviors can result in high 70
levels of inappropriate behaviors and may reduce the time available for students to learn and 71
educators to teach (Campbell & Skinner, 2004; Carta, Greenwood, & Robinson, 1987; 72
Fudge, Reece, Skinner, & Cowden, 2007; Saecker et al., in press; Sainto, 1990; Schmit 73
et al., 2000; Yarbrough, Skinner, Lee, & Lemmons, 2004). 74
To reduce inappropriate behaviors and make transitions more efficient, professionals 75
serving students with emotional and behavioral disorders designed the Color Wheel System 76
(CWS) to reduce inappropriate behaviors and make transitions more efficient (Skinner, 77
Scala, Dendas, & Lentz, 2007; Skinner & Skinner, 2007). Although teachers haye been 73
encouraged to develop one set of classroom rules that are brief, clear, and fair (Buck, 1999; 79
Heins, 1996; Malone, Bonitz, & Rickett, 1998; Malone & Tietjens, 2000), the CWS so
employs three sets of rules (coded Green, Yellow, and Red) designed for different s1
classroom activities. The Color Wheel is posted and manipulated by the teacher as the class s2
transitions from one activity to another and from one set of rules to another. 83
Although CWS procedures were developed over 20 years ago (see-Skinner & Skinner, 84
2007), the evidence base supporting these procedures is just emerging. While consulting with s5
elementary school teachers, school psychology students used A—B designs to evaluate the s6
CWS (Choate, Skinner, Fearrington, Kohler, & Skolits, 2007; Saecker et al., in press). 87
Working with an intact, rural, 1st-grade classroom containing 20 students, Choate et al. found 83
immediate and sustained decreases in out-of-seat behavior after the CWS was applied. These s9
decreases were evident in both class-wide data and data collected on a student with extremely 90
high levels of out-of-seat behavior. Saecker et al. (in press) found immediate decreases in 91
inappropriate talking (class-wide) and repeated teacher directions after CWS procedures were 92
applied in an intact, urban, Sth-grade classroom containing 12 students. In two other A—B 93
design studies, researchers combined CWS procedures with group-oriented contingencies in 94
kindergarten classrooms (Below, Skinner, Skinner, Sorrell, & Irwin, in press; Hautau, Skinner, 95
Pfaffman, Foster, & Clark, in press). Below etal. found immediate and sustained decrease in 96
class-wide out-of-seat behayvior.in an intact, rural, elementary classroom of 20 students. 97
Hautau et al. found immediate and sustained class-wide increases in on-task (OT) behavior in 98
an intact, urban, kindergarten classroom with 13 students. Together, these A—B design studies 99
provide evidence of the external and contextual validity of the CWS. 100
Although these studies provide some evidence that the CWS procedure may be effective, 101
this evidence is insufficient because the A—B designs used did not control for any threats to 102
internal validity (Barlow & Hersen, 1984; Skinner & Skinner, 2007). As group-oriented 103
contingencies are effective for reducing inappropriate behaviors (see Stage & Quiroz’s, 104
1997 meta-analysis), the Below et al. (in press) and Hautau et al. (in press) studies are 105
further confounded by the concurrent application of group-oriented contingencies which 106
may have accounted for all the behavior change. 107
Fudge et al. (2007) attempted to address these internal validity concerns when they used 108
an A~B—A-B withdrawal design to evaluate the effects of the CWS on inappropriate 109
verbalizations in an intact, 4th-grade classroom. Results showed immediate, large, and 110
stable reductions in inappropriate verbalizations after the CWS was applied and re-applied. 111
Fudge et al. used one of the strongest designs for controlling threats to internal validity 112
(Kazdin, 2004) and their results showed clear changes in behavior across phases. However, 113
Fudge et al. indicated several limitations associated with their study, the most serious being 114
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the possibility that interaction effects contaminated their study. Specifically, prior to and 115
during the implementation of the CWS, the teacher was implementing an independent, 116
group-oriented punishment system (i.e., response—cost system where each student lost 117
points, privileges, and/or opportunities to engage in desired activities, such as recess). 118
When the CWS was applied, the teacher maintained this response—cost system. Fudge et al. 119
indicated that prior to implementing the CWS the response—cost system was implemented 120
inconsistently. When the CWS was implemented, the teacher appeared to implement the 121
response—cost system with more consistency. Decreases in inappropriate behavior caused 122
by the CWS and/or the CWS enhancing the teacher’s ability to discriminate behavioral 123
expectations may have enhanced the teacher’s ability to consistently identify and punish 124
inappropriate behaviors. Regardless, as Fudge et al. indicated, their study did not allow one 125
to conclude whether decreases in inappropriate verbalizations were caused by a) the CWS, 126
b) the enhanced integrity of response—cost implementation, and/or c) an interaction of both. 127
Thus, current CWS research has limited internal validity. 128

When general education teachers apply classroom management procedures, evidence 129
that the procedure is effective with poorly behaving students is critical. Evidence that the 130
procedure does not have detrimental effects and/or improves the behavior of others students 131
would enhance both contextual and external validity (Skinner, Cashwell, & Dunn, 1996). In 132
previous studies, researchers did not collect data on each student’s behavior (Below et al., in 133
press; Choate et al., 2007; Fudge et al., 2007; Hautau et al., in press; Saecker et al., in press). 134
Thus, current CWS research also has limited contextual and external validity evidence, as 135
the effects of the CWS on each student’s behavior was not evaluated. 136

1.2. Summary and purpose 137

The primary purpose of the current study was to address internal validity limitations of 138
previous CWS research. A single-case (B=C=B—C) experimental design was used. To 139
prevent interaction effects from. contaminating the study, a response—cost system was 140
suspended when the CWS‘was applied (C phases). Additionally, we sought to enhance 141
external and contextual validity by measuring each student’s OT behavior. OT was defined 142
as the student being oriented towards the work material (e.g., text, blackboard) or the speaker 143
(e.g., their teacher during a lecture). Because we measured behavior in vivo, desired 144
behaviors varied within and across observations. For example, during some activities (e.g., 145
during teacher led instruction) desired behavior may have required students to be oriented 146
towards the teacher. During other activities students should have been oriented toward their 147
text (e.g., during sustained silent reading) or workbook (e.g., during independent seat work). 148
OT is an appropriate target behavior for such situations because it provides an indication of 149

student engagement in desired behavior across activities (Lentz, 1988; Shapiro, 2004). 150
2. Method 151
2.1. Participants and setting 152

Participants were a general education teacher (male, with over 20 years experience) and 153
all 12 students (7 African-American females and 5 African-American males) in a general 154
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education, 2nd-grade classroom located in the Southeast U.S. All students were 7 or 8 years 155
old. None of the students had been retained or were receiving special education services. 156
Each student’s primary language was English. The teacher, who had previous training and 157
experience using CWS procedures, volunteered to participate in this study. The school was 158
a public school in an urban environment with a student population that was predominately 159
minority (90%), and from low socio-economic status homes (88% of students qualified for 160
free/reduced lunch). Classes at this school were purposefully small so that educators could 161
better address students’ academic, social, and behavioral needs. Parent consent, student 162
assent, and permission to run the study were obtained from the appropriate individuals and 163
committees. 164

The classroom contained 15 student desks and chairs oriented toward the front of the 165
classroom, facing the teacher’s desk and a blackboard. The desks were: situated in a 166
group. A large open area of the floor behind the students was used for small group 167
activities. A television in one corner of the classroom was used to. show educational 168
videos to the class. 169

2.2. Materials 170

The primary experimenter prepared three different pieces. of posterboard. Each 171
posterboard was a different color (Red, Yellow, and Green) and the rules were printed in 172
large block letters on each posterboard. To construct the Color Wheel, the experimenter cut 173
two circles (approximately 12-in. radii) from sheets of white posterboard. The first white 174
circle had one pie-shaped wedge (approximately 1/3.of the circle) cut out. The experimenter 175
glued three pie-shaped wedges from red; yellow, and green construction paper to the other 176
circle, so that the entire circle was covered with the three different colors. A tack was used 177
to mount the white circle with the pie-shaped cut-out over the colored circle, allowing the 178
teacher to turn the white circle so that only-ene color could be viewed. The experimenter 179
recorded direct observation intervals onto. an audiocassette tape and constructed data- 180
recording sheets. A hand-held cassette recorder with earplugs was used to signal intervals 181
for observing and recording behavior. 182

2.3. Research design, dependent variables and data analysis 183

A single-case. (B—C—B-C) experimental design was used to determine if the CWS 184
would cause an increase in OT behavior. This design provides for evaluation of 185
experimental control based on changes in level, trend, and/or variability in behavior across 186
phases (Barlow & Hersen, 1984). The first four phases were run across consecutive school 187
days. The two typical classroom management (TCM) phases (B phases) lasted 6 and 3 1s8
school days. The two CWS phases (C phases) lasted 5 and 4 school days. The teacher 189
continued to implement CWS and TCM procedures for the remainder of the school year, 190
with the exception of the CWS maintenance phase, when TCM procedures were 191
withdrawn. These maintenance data were collected over 4 consecutive school days; 98, 99, 192
100, and 101 days after the last C-phase session. 193

OT behavior was operationally defined as the student having her/his head oriented 194
towards the work material (e.g., book) and/or the person speaking. Additionally, OT 195
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behavior was recorded when a student was following the teacher’s directions' (e.g., “Brian, 196
bring your paper to me. Put your materials away.”). Momentary time sampling was used to 197
record OT behavior. Data were collected on consecutive school days for 20-min sessions, 198
between 10:20 and 10:40 AM in the morning, when the teacher scheduled a transition from 199
literacy to math and reading. This 20-min period was selected because the school had 200
adopted a policy of enhanced instructional time allotted to literacy. Thus, the teacher was 201
not permitted to end literacy activities early. Because literacy instructional time was 202
scheduled for a long continuous interval (i.e., 9:00-10:30 AM), the teacher indicated that 203
he rarely extended literacy. Thus, collecting data during this period assured us that we 204
would be observing during a transition from literacy to math activities. Also, by collecting 205
data at the same time each day we attempted to reduce a host of other confounds (e.g., 206
hunger, becoming tired, effect of previous activities on behavior) from contaminating our 207
research (Barlow & Hersen, 1984). 208

Observation intervals were divided into 20-s intervals.” At the moment the tape recorder 209
signaled an interval, observers noted all 12 students’ behavior and recorded, in order, those 210
students who were OT by writing slashes on the recording sheet over the numbers 211
representing those students. The primary dependent variable was the class-wide percent of 212
intervals of OT behavior. This was calculated for each session by summing the total number 213
of intervals OT across all students and dividing by the total number of intervals observed 214
and multiplying this ratio by 100. Individual student data were calculated using a similar 215
formula. Data were analyzed using visual analysis and effect size (ES) comparisons. Visual 216
analysis was conducted using time-series graphs depicting class average data for each 217
session. Additionally, data from the three students with the lowest levels of OT behavior 218
during the initial TCM phase were graphically displayed. ES’s were calculated for both the 219
class average data and for each student. To calculate ES’s, Olive and Smith (2005) 220
recommend subtracting the mean of the initial baseline phase from the mean of each 221
intervention phase and dividing'by the standard deviation of the initial baseline phase.? 222
Because this recommendation violates a basic single-subject design analysis procedure of 223
only comparing data across‘adjacent phases (Barlow & Hersen, 1984; Kazdin, 2001), ES’s 224
were calculated by comparing all adjacent phases. 225

2.4. Procedures 226

The primary researcher trained an independent observer starting in the middle of 227
October. Prior to starting the study, both observers simultaneously collected in vivo data 228

' When the CWS system was in place, sometimes students were putting materials away or waiting with a
cleared desk. These behaviors were considered as on-task because the students were following directions.

2'When observing and recording data on only one or a few students, briefer intervals can allow for a larger
sample of behavior. Based on pre-experimental observation and recording, we found that 20-s intervals were
needed to provide sufficient time to record the behaviors across all 12 students. Additionally, the stable within-
phase data suggest that our sample was sufficient.

> We are aware of the controversies surrounding appropriate procedures for calculating ES, especially for
single-subject designs. As these controversies are far from resolved, we provided the mean and standard deviation
data for each student in each phase in Table 3, allowing those who feel another formula is more appropriate to
calculate ES differently.
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over five sessions and modified data collection procedures as needed. Some modifications 229
included switching viewing positions, modifying the recording sheet, and changing the 230
intervals. The researchers positioned themselves so that they could plug their earpieces into 231
the same tape recorder, but were not able to observe each other’s data-recording sheets. 232

During TCM phases (B phases), no changes were made to typical classroom 233
management procedures. TCM included a response—cost system designed to punish 234
inappropriate behaviors. The response—cost system involved having all the students start 235
each day with 100 points. The students lost points in five point increments for various 236
offenses (e.g., talking without permission, failure to follow direction, cursing). When a 237
student fell below 80 points for the day, half of her/his classroom privileges were lost (e.g., 238
loss of half of recess time, loss of computer time). When a student fell below 60 points. for 239
the day, all classroom privileges were suspended and the student’s parents were called and 240
informed of their child’s inappropriate behaviors. Although this school-wide response—cost 241
system was in place, researchers observed many instances of students misbehaving and the 242
teacher failing to remove five points. 243

After recording data for the last TCM session of the first phase, the primary experimenter 244
met with the teacher during his planning period to describe and review the CWS 245
procedures. After school, on that same day, the primary experimenter posted the Color 246
Wheel and the three sets of rules on the wall in the front of the classroom. The rules were as 247
follows: Red—In seat, desk clear, no talking, no hand raising, hands ready to work, and 248
eyes on teacher; Yellow—In seat, raise hand to speak, hands and feet to self, eyes on teacher/ 249
work, and raise hand to leave seat; Green—Use inside voice to share with others, respect 250
others, and hands and feet to self. 251

The teacher was instructed to use the-Color Wheel to establish rules during the school 252
day and to change the wheel for different activities. He was instructed to put the Color 253
Wheel on (a) Green for general free time activities, when students were allowed to leave 254
their seats and socialize in an appropriate manner; (b) Yellow for instructional activities 255
when students were expected to.remain in their seats and raise their hands to speak or to ask 256
permission to leave their seats (e.g., independent seat-work, recitation sessions); and 257
(c) Red for transitions, to cue students to stop one activity and give their undivided attention 258
to the teacher so directions/instructions for the next activity could be provided. Because 259
Red required students to cease activities and put away all materials, the teacher was trained 260
to provide the class with a 2-min and a 30-s warning prior to moving the Color Wheel to 261
Red. After turning the Color Wheel to Red, the teacher was encouraged to quickly provide 262
clear directions for the next activity. 263

The teacher was reminded that the goal was to have students successfully follow the 264
rules, ‘but.that it might be difficult for children to follow the Red rules. Thus, while 265
encouraged to switch to Red frequently, the teacher also was instructed to keep time on Red 266
brief by providing clear and concise directions and instructions. After providing 267
instructions while the wheel was on Red, the teacher was trained to turn the Color 268
Wheel to Yellow or Green and entertain questions from the class. Because students who are 269
upset over being punished may be less likely to follow Red rules, the teacher was instructed 270
to never attempt to punish undesired behavior with time on Red. 271

During the first week of the CWS, the teacher was encouraged to call on students to read 272
the rules prior to transitions and use frequent labeled praise (e.g., “Good job following the 273
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Color Wheel rules.”). Finally, he was reminded to suspend TCM procedures by ceasing 274
from taking points contingent upon inappropriate behaviors. However, he did not inform 275
students that he was no longer taking points. After training, the teacher and researcher 276
practiced implementing the CWS, with each playing the role of students while the other 277
engaged in typical teaching behaviors. 278

The following school day, the teacher implemented the CWS. When the students arrived 279
he informed them that they would be using three sets of rules in the class. He pointed to 2s0
each set of rules, read them aloud, and described activities when they would be used. He 2s1
then asked two students to read each set of rules, turned the wheel to each color, and 282
described how the wheel would indicate which set of rules were in place. After he described 283
how the CWS worked, he practiced transitioning procedures with the class and answered 254
their questions. He returned to his scheduled activities using the CWS. to.indicate the 285
classroom rules currently in place and to transition from one classroom activity to another. 286
Experimental data collection for the first CWS phase began at 10:20. AM on this day. 287

Although the experimenter only collected data between 10:20 to 10:40 AM, the teacher 238
used the CWS throughout the school day during the CWS phases. When CWS procedures 239
were withdrawn (i.e., second B phase), the primary researcher removed the Color Wheel 290
and posted rules. The teacher stopped providing transition warnings and re-instituted TCM 291
procedures (i.e., began taking points contingent upon inappropriate behavior). When the 292
CWS was reinstated, the experimenter re-posted the Color Wheel and corresponding rules. 293
When the school day began, the teacher announced that he was going to use the Color 294
Wheel again and quickly reviewed the rules with the class and began instituting CWS 295
procedures. Once again, the teacher ceased taking points for inappropriate behavior when 296
CWS procedures were applied. 297

After the final CWS session, the teacher used the CWS in combination with the TCM 298
response—cost system for the remainder of the school year (from mid-December until May). 299
The only exception was the maintenance phase. During this maintenance phase, 98— 300
101 days after the final CWS session, the teacher suspended the response—cost system and 301
implemented the CWS as experimenters collected data across 4 consecutive school days. 302

2.5. Interobserver agreement, treatment integrity, and acceptability 303

Two experimenters collected data simultaneously on approximately 22% of the 304
experimental sessions (five sessions, one session per phase). Each observer followed the 305
same sequence when recording student behavior. For each session, percent interobserver 306
agreement was calculated for each student by summing the number of agreements on each 307
interval (either presence or absence of OT behavior) and dividing by the total number of 308
agreements. plus disagreements, and then multiplying this ratio by 100. Percent 309
interobserver agreement ranged from 81% to 92%, (M=87%). 310

During each CWS-phase and maintenance phase observation session, the observer(s) 311
also useda treatment integrity checklist to record the following teacher behaviors: 312
(a) provided a 2-min warning before changing the color wheel to red, (b) provided a 30-s 313
warning before changing the color wheel to red, (c) turned the Color Wheel to red, 314
(d) provided instructions or direction for next activity while on red, (e) turned color wheel to 315
yellow or green (f) answered students questions. All assessments revealed that the teacher 316
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correctly implemented the CWS 100% of observed sessions. The observers were trained to 317
make a brief narrative recording of any instance of the teacher using the response—cost 318
system during the CWS phases or the maintenance phase. To ensure that the CWS was not 319
used during the TCM phases, the posted Color Wheel and rules were removed. Observers 320
were also trained to make a narrative recording of any instance of the teacher providing 321
transition warnings or cueing student behavior (i.e., mentioning specific colors or their 322
corresponding rules) during the TCM phases. Across all sessions neither observer recorded 323
any instances of procedural spillover across conditions. 324

After the second CWS-phase data collection session ended (i.e., session 18), the teacher 325
and the students completed treatment acceptability scales (see Tables 1 and 2, respectively). 326
The teacher acceptability scale consisted of 10 items with Likert scale responses ranging 327
from 1 (Strongly Disagree) to 6 (Strongly Agree). For all items, a 6 indicated a highly 323
acceptable rating and a 1 indicated a very unacceptable rating (Table 1).. The student 329
acceptability form contained 12 items requiring the students to mark Yes if they agreed with 330
the statement or No if they disagreed (Table 2). The form was administered class-wide. 331
Forms were passed out and an experimenter read each item aloud and answered any 332

questions as students circled their response to each item. 333
3. Results 334
3.1. Class-wide data analysis 335

Visual analysis of class average data (see Fig. 1).shows no clear trend during the initial 336
TCM phase, with OT behavior occurring between 36% and 52% (M=48.7, SD=13.7) of 337

Table 1
Teacher intervention acceptability check list and responses

Strongly — Disagree Slightly  Slightly Agree Strongly

Disagree Disagree  Agree Agree

1. The Color Wheel was a good intervention. 1 2 3 4 5 6

2. Most teachers would find the Color Wheel 1 2 3 4 5 6
appropriate to deal with classroom behavior.

3. The Color Wheel helped me stay consistent. 1 2 3 4 5 6

4. I noticed students’ behavior improve when the 1 2 3 4 5 6
Color Wheel was used.

5. Transitions were easier when I used the Color 1 2 3 4 5 6
Wheel.

6. 1 spent less time disciplining students when 1 2 3 4 5 6
using the Color Wheel.

7:.The Color Wheel quickly improve students’ 1 2 3 4 5 6
behavior.

8. I will use the Color Wheel for the remainder of 1 2 3 4 5 6
the year.

9. I will use the Color Wheel with future classes. 1 2 3 4 5 6

10. I would recommend the Color Wheel to other 1 2 3 4 5 6
teachers.

Note: Underlined and bold numbers denote the teacher’s response.
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Table 2

Student intervention acceptability check list and the number and percent of students who responded yes or no
Yes No

1. I liked the Color Wheel. 12 (100%) 0

2. Using the Color Wheel helped me to know which rules to follow. 12 (100%) 0

3. I would like to have the Color Wheel in all my classes. 11 (92%) 1(8%)

4. The Color Wheel helped me behave better. 11 (92%) 1(8%)

5. When the Color Wheel was not used I did not know what rules to follow. 12 (100%) O

6. I liked having the rules posted at the front of the class. 12 (100%) O

7. The Color Wheel made going from one activity to another easier. 12 (100%) 0

8. The different colors belonging to different rules made it easy to know what rules to follow. 12 (100%) 0

9. I liked having three sets of small rules to follow instead of one longer list of rules. 12 (100%). O

10. My classmate behaved better when the Color Wheel was being used. 12 (100%) 0

11. My classmate transitioned without disrupting the class when the Color Wheel was'used. 12 (100%) 0

12. My classmate misbehaved more when the Color Wheel was not used. 12 (100%) 0

the observed intervals. Immediately after the CWS was applied, OT behavior increased 338
dramatically and remained higher than any session of the initial TCM phase (M=86.5, 339
SD=7.2, range 82%—-90%). The initial CWS-phase data revealed no consistent trend, but 340
were more stable than the initial TCM data. Immediately after the CWS was withdrawn, OT 341
behavior decreased (M=41.5, SD=11.7, range 30%—53%) to initial TCM phase levels and 342
the trend reversed from increasing to decreasing. Immediately after the CWS was re- 343
applied, OT behavior returned to previous levels (M=83.0, SD=13.5, range 80%—86%), 344
with a slight increasing trend in OT behavior across this phase. During the maintenance 345
phase (CWS M), data remained at previous CWS-phase levels (M=84.6, SD=1.5, range 346
83%—86%). Fig. 1 shows no overlapping data points between CWS and TCM phases. 347
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Observation Sessions

Fig. 1. Class-wide percent of intervals scored on-task (OT) per session across typical classroom management
(TCM), Color Wheel System (CWS) phase, and the maintenance (CWS M) phases. The first four phases are
consecutive school days. Sessions 19—-22 were consecutive, but began 98 days after session 18.
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Thus, for each session, OT behavior was always higher during the CWS phases than during 348
the TCM phases. These immediate and large changes in OT behavior following each phase- 349
change provided three demonstrations of experimental control. 350

Visual analysis of Fig. 1 was supplemented with statistical analysis through the 351
calculation of ES’s across each adjacent phase. ES for TCM 1 and CWS 1 was calculated by 352
subtracting the phase mean for TCM 1 from the phase mean of CWS 1, and dividing by the 353
standard deviation of TCM 1. The calculated ES was 2.76. The TCM 2 to CWS 2 ES was 354
3.5. These data show two separate increases in OT behavior after the CWS was applied. The 355
CWS 1 to TCM 2 ES was —3.81, showing a decrease in OT behavior after the CWS was 356
withdrawn. 357

3.2. Within-student data analysis 358

Table 3 presents the phase mean and standard deviation data for each student across 359
phases. For all 12 students, average OT behavior was higher during. CWS phases than 360
during TCM phases. Table 4 presents the ES for each student across the three adjacent 361
phases. These data show ES>1.0 for each student across all three adjacent phases (all 36 362
comparisons). 363

Figs. 2, 3, and 4 display the data for the three students with the lowest phase average OT 364
behavior during the initial TCM phase. Student 1’s data are displayed in Fig. 2. Although 365
the initial CWS-phase data are unstable, these data show immediate and large changes in 366
OT behavior and no overlapping data points between phases. Student 11°s data (see Fig. 3) 367
also show large changes in OT behavior between phases. These changes occurred 363
immediately, with the exception of the 1-day delay during the TCM 2 (withdrawal) phase. 369
Student 12’s data (see Fig. 4) show an increasing trend in OT behavior during the TCM 1 370
phase. However, across all phases, student 12 showed immediate changes in OT behavior 371
with no overlapping data points. Because phase-change decisions were made based on 372

Table 3
Mean and Standard Deviation of intervals scored on-task (OT) Across Typical Classroom Management (TCM),
Color Wheel System (CWS) and CWS Maintenance (CWS M) Phases for each student and the class

Student TCM 1 CWS 1 TCM 2 CWS 2 CWS M

1 22.5 (6.3) 77.6 (17.9) 20.6 (10.2) 65.7 (15.7) 83.0 (3.6)
2 71.3:(14.9) 91.4 (2.6) 56.7 (18.5) 94.0 (6.9) 89.6 (2.0)
3 5933.(18.0) 95.0 (3.1) 373 (17.2) 99.0 (1.2) 80.7 (6.0)
4 60.0 (11.5) 93.8 (5.4) 427 (2.5) 94.3 (5.5) 85.0 (7.0)
5 47.1 (23.1) 74.6 (23.4) 56.0 (5.1) 75.0 (14.0) 81.3 (5.1)
6 50.1 (28.8) 80.2 (14.3) 32.5 (20.5) 52.8 (21.0) 80.3 (6.8)
7 42.5 (6.7) 81.4 (9.3) 457 (20.1) 83.3 (6.1) 87.0 (1.5)
8 42.7(13.2) 87.4 (4.1) 40.7 (30.7) 88.3 (9.6) 863 (2.9)
9 433 (21.5) 81.2 (15.3) 31.0 (16.5) 75.0 (6.2) 81.3 (4.0)
10 67.6 (14.5) 94.6 (4.4) 48.3 (13.5) 89.0 (8.5) 80.0 (7.4)
11 40.0 (6.2) 92.8 (5.5) 56.6 (24.5) 91.8 (3.8) 87.7 (2.5)
12 383 (16.3) 88.2 (5.8) 29.7 (1.3) 88.3 (5.9) 88.7 (1.1)
Grand X (SD) 48.7 (13.7) 86.5 (7.2) 415 (11.8) 83.0 (13.5) 85.5 (6.2)

Note: Grand mean is the mean for each phase of all the students.
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Table 4

Effect size of OT behavior for individual students across adjacent phases

Student Treatment effect 1 Treatment effect 2 Withdrawal effect
CWS1-TCM1/SDTCM1 CWS2-TCM2/SDTCM2 TCM2-CWS1/SDTCM2

1 8.7 4.4 -5.6

2 1.3 2.0 -34

3 1.9 3.6 -33

4 2.9 20.6 -20.4

5 1.2 3.7 -3.6

6 1.0 1.0 -23

7 5.8 1.8 -1.7

8 3.4 1.5 -1.5

9 1.8 2.7 =3.0

10 1.9 3.0 -3.4

11 8.5 1.4 —1.5

12 3.0 8.0 -8.0

Note: CWS=mean of Color Wheel System treatment phase, TCM=mean of typical classroom management phase,
and SD=standard deviation of the phase. The positive ES data suggest a.desired treatment effect (i.e., increase in
on-task) when CWS was applied. The negative ES data suggest that withdrawal of the intervention caused
decreases in on-task.

class-wide data, the individual student data displayed in Figs. 2, 3, and 4 were compromised 373
with respect to interpretation. For example, extending the TCM 1 phase for student 12 until 374
OT behavior ceased increasing may have enhanced our ability to interpret Fig. 4. 375
Regardless, visual analysis of these graphs, coupled with the ES data, suggest that the CWS 376
caused increases in the OT behavior across all students, including the three students with 377
the lowest levels of OT behavior during the initial TCM phase. 378

TCM 1 CWS | TCM 2 CWS 2 CWS M

—
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Fig. 2. Percent of intervals Student 1 was scored on-task (OT) per session across typical classroom management
(TCM), Color Wheel System (CWS), and maintenance (CWS M) phases. The first four phases are consecutive
school days. Sessions 19-22 were consecutive, but began 98 days after session 18. Student 1 has only three
maintenance observation due to being absent on one day of data collection.
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days. Sessions 19-22 were consecutive but began 98 days after session 18.

3.3. Acceptability

13

379

Table 1 displays the acceptability form. and the teacher’s responses. The teacher’s 380
average score across all of the items was.5.8. Out of the 10 items, the teacher rated 7 items 3s1
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Fig. 4. Percent of intervals Student 12 was scored on-task (OT) per session across typical classroom management
(TCM), Color Wheel System (CWS), and maintenance (CWS M) phases. The first four phases are consecutive
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school days. Sessions 19-22 were consecutive, but began 98 days after session 18.
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Strongly Agree and 3 items Agree. These data suggest high levels of teacher acceptability. 332
Table 2 displays the acceptability form and the number and percent of students responding 383
Yes and No for each item. Ten of the students marked Yes to all items, one student marked 334
No to item 3, and another marked No to item 4. These responses suggest a strong level of 385
student acceptability. 386

4. Discussion 387

Before practitioners become concerned over whether they can implement an 3ss
intervention in their local context and whether the effects will generalize; they first need 389
evidence that the intervention has caused desired changes in behavior. Thus, the primary 390
purpose of the current study was to establish the effectiveness of CWS with a design that 391
provides adequate evidence of internal validity. Previous empirical case studies did not 392
employ experimental designs that allowed researchers to draw cause-and-effect conclusions 393
(Below et al., in press; Choate et al., in press; Hautau et al., in press; Saecker etal., in press). 394
Although Fudge et al. (2007) used a strong design, they indicated that an interaction effect 395
prevented them from drawing cause-and-effect conclusions. Specifically, Fudge et al. 396
suggested that implementing the CWS might have enhanced the treatment integrity of an 397
independent, group-oriented, response—cost system, which was implemented across all 398
phases of their study. By eliminating the application of the response—cost system during the 399
CWS phases, we controlled for this threat to internal validity. Thus, the results provide the 400
clearest evidence to date of the effectiveness of the CWS. 401

Class-wide interventions may have the desired effect on some students, but no effect or 402
an adverse effect on other students’ behavior (Skinner et al., 1996). The momentary time 403
sampling procedures used in the current study allowed for both group and individual 404
analyses of behavior change. The three ES calculations for each student were >=1.0 for all 405
students across all phases (i.e., across 36 adjacent phase-change comparisons). Thus, the 406
current study extended the external and contextual validity of previous research by 407
providing evidence that the' CWS was effective for all the students, including the students 40s
with the lowest levels of OT behavior. 409

If teachers or their ‘students view interventions as unacceptable, teachers may be less 410
likely to implement orsustain the interventions (Martens, Witt, Elliott, & Darveaux, 1985; 411
Turco, & Elliott, 1986; Witt, VanDerHeyden, & Gilbertson, 2004). The contextual validity 412
of the CWS was supported by student and teacher responses to the acceptability measure. 413
The teacher sustained the CWS after the experimental procedures were suspended, 414
providing additional evidence of sustainability and acceptability. Although the treatment 415
integrity data suggest that the teacher was able to implement procedures as described, these 416
data must be interpreted with caution as the teacher had used the CWS previously, which 417
may have enhanced integrity. 418

4.1. Future'research and limitations 419
The CWS includes many components (e.g., three sets of rules, posted cues, and 420

transition procedures). Although the current study provided clear evidence that the CWS 421
enhanced OT behavior, the study was not designed to determine which component(s) 422
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caused the change. Component analysis studies are needed to determine which component(s) 423
or interaction of components caused the changes in OT behavior. The current study may 424
provide some direction for researchers. Student responses to the acceptability measure 425
suggested that they were unclear about behavior expectations during TCM (see Table 2, items 426
2,5, and 8). Also, the teacher and researchers observed students complaining that they would 427
not know which specific behavioral expectations were in place after the CWS was withdrawn. 428
The CWS may have enhanced student behavior because the CWS made it clear which rules 429
were in effect at any given moment. 430

The current study provides strong empirical evidence that the CWS caused increases in 431
OT behavior. The current study does not show that the CWS is more effective than the 432
independent, group-oriented, response—cost system (i.e., TCM). Although no treatment 433
integrity data on response—cost implementation were collected, -during TCM phases 434
researchers observed instances of inappropriate behavior that the teacher did not detect or 435
punish. This was expected, as a negative side effect of punishment is that students 436
sometimes learn to emit behaviors that are punished only when they cannot be detected 437
(Henington & Skinner, 1998; Repp & Singh, 1990). Researchers attempting to compare the 438
CWS with punishment systems would need resources that allow for continuous observation 439
and evaluation of each student’s behavior to ensure punishment is implemented with 440
integrity. Perhaps researchers could compare the effects of CWS and punishment by 441
focusing on only one student. 442

A related concern is that we never told the students that points were no longer being 443
taken during CWS phases. This was intentional, as telling students that their inappropriate 444
behaviors were no longer going to be punished may have implied that inappropriate 445
behaviors were acceptable, thereby increasing inappropriate behavior. Thus, this would 446
have been unethical and may have introduced reactivity to the study. This limitation is 447
somewhat muted by the inconsistent application of the response—cost system. Also, our 448
purpose was not to compare CWS with the response—cost system. Regardless, in the future 449
researchers could control forsequence effects by applying CWS before any other structured 450
behavior management procedures are applied. 451

In the current study, the teacher implemented the CWS throughout the school day, but 452
data were collected at the same time each day. This was done intentionally, as our primary 453
goal was to address internal validity limitations with previous research. By collecting data 454
at the same time each day we were attempting to reduce variability caused by other factors 455
(e.g., time of day, activities taking place) that would have made drawing cause-and-effect 456
conclusions. more difficult (Barlow & Hersen, 1984). Regardless, collecting data 457
throughout the day could extend this line of research. Additionally, in the current study 458
the class-was a small, homogenous group. In the future researchers should examine the 459
efficacy of the CWS across students, class-sizes, target behaviors, and teachers. 460

Researchers have conducted several studies that demonstrate how effective transition 461
procedures can increase time available for learning and reduce inappropriate behaviors 462
(e.g., Campbell & Skinner, 2004; Dawson-Rodriques, Lavay, Butt, & Lacourse, 1997; 463
Fudge et al., in press; Schmit et al., 2000; Yarbrough et al., 2004). Results from the current 464
study show higher levels of OT behavior occurring during a time when at least one 465
transition was made. Although the results suggest transitions were more efficient, no actual 466
transition duration data were collected. Researchers should determine if the CWS decreases 467
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the duration of transition times. Because time spent transitioning reduces time available to 468
teaching and learning, longitudinal studies are needed to determine if CWS procedures can 469
enhance academic skills. In the current study, OT behavior was measured across all students 470
in the classroom. These data suggest that researchers should determine if the CWS could be 471
implemented under multi-tier models of service delivery (e.g., RTI, positive behavioral 472
support) as a prevention or early level intervention procedure (e.g., Jimerson, Burns, & 473
VanDerHeyden, 2007; Stormont, Lewis, Beckner, & Johnson, 2007). Non-responders at 474
these earlier levels could receive more intense services (e.g., functional behavioral 475
assessment and individualized interventions) at subsequent levels. 476

4.2. Summary 477

Researchers may improve practitioners’ ability to prevent and remedy student problems 47s
by collecting and disseminating evidence that procedures are effective (internal validity) 479
across students, settings, target behaviors, and change agents (external validity) and can be 480
easily implemented and sustained across classrooms without distupting other routines, 481
causing some students’ performance or behavior to deteriorate, and/or other negative side 4s2
effects (contextual validity). The current study provides the most compelling evidence to 4s3
date that the CWS caused desired changes in student behavior. Also, the current study and 484
previous research provide evidence of external and contextual validity. Taken together, this 485
evidence base supports the need for longitudinal studies conducted across classrooms to 486
determine if the CWS prevents serious learning and behavior problems from developing. 487

References 488

Barlow, D. H., & Hersen, M. M. (1984). Single case experimental designs: Strategies for studying behavior 489
change, 2nd Ed. New York: Pergamon. 490
Below, J.L., Skinner, A.L., Skinner, C.H., Sorrell, C.A., & Irwin, A. (in press). Decreasing out-of-seat behaviorina 491
kindergarten classroom: Supplementing the color wheel with interdependent group-oriented rewards. Journal 492
of Evidence-Based Practices for Schools. 493
Buck, G. H. (1999). Smoothing the rough edges of classroom transitions. /ntervention in School and Clinic, 34, 494
224-235. 495
Campbell, D. T., & Stanley, J. C.(1966). Experimental and quasi-experimental designs for research. Chicago: 496
Rand McNalley. 497
Campbell, S., & Skinner, C. H. (2004). Combining explicit timing with an interdependent group contingency 498
program to decrease transition times: An investigation of the timely transitions game. Journal of Applied 499
School Psychology, 20,.11=217. 500
Carta, J. J., Greenwood, C. R., & Robinson, S. L. (1987). Application of an ecobehavioral approach to the 501
evaluation of early intervention programs. Advances in Behavioral Assessment of Children and Families, 3, 502
123-155. 503
Choate, S. M., Skinner, C. H., Fearrington, J., Kohler, B., & Skolits, G. (2007). Extending the external validity of 504
the Color Wheel procedures: Decreasing out-of-seat behavior in an intact, rural, 1st-grade classroom. Journal 505

of Evidence-Based Practices for Schools, 8, 120—133. 506
Dawson-Rodriques, K., Lavay, B., Butt, K., & Lacourse, M. (1997). A plan to reduce transition time in physical 507
education. Journal of Physical Education Recreation and Dance, 68, 30—34. 508
Detrich, R., Keyworth, R., & States, J. (2007). A roadmap to evidence-based education: Building an evidence- 509
based culture. Journal of Evidence-Based Practices for Schools, 8, 26—44. 510
Fagan, T. K., & Wise, P. S. (2000). School psychology: Past, present, and future, 2nd Ed. Bethesda, MD: National 511
Association of School Psychologists. 512

Please cite this article as: Fudge, D. L., et al., Increasing on-task behavior in every student in a second-grade
classroom during transitions..., Journal of School Psychology (2008), doi:10.1016/j.jsp.2008.06.003



http://dx.doi.org/10.1016/j.jsp.2008.06.003

D.L. Fudge et al. / Journal of School Psychology xx (2008) xxx—xxx 17

Fudge, D. L., Reece, L., Skinner, C. H., & Cowden, D. (2007). Using multiple classroom rules, public cues, and 513
consistent transition strategies to reduce inappropriate vocalization: An investigation of the Color Wheel. 514
Journal of Evidence-Based Practices for Schools, 8, 102—119. 515

Hautau, B.L., Skinner, C.H., Pfaffman, J., Foster, S., Clark, J.C. (in press). Extending the external validity of the 516
Color Wheel: Increasing on-task behavior in an urban, kindergarten classroom. Journal of Evidence-Based 517
Practices for Schools. 518

Heins, T. (1996). Presenting rules to young children at school. Australian Journal of Early Childhood, 21, 7-11. 519

Henington, C., & Skinner, C. H. (1998). Peer monitoring. In K. Toppins, & S. Ely (Eds.), Peer assisted learning 520

(pp. 237-253). Hillsdale, NJ: Erlbaum. 521
Jimerson, S. R., Burns, M. S., & VanDerHeyden, A. (2007). Handbook of response to intervention: The science 522
and practice of assessment and intervention. New York: Springer. 523

Kazdin, A. E. (2001). Behavior modification in applied settings. Belmont, CA: Wadsworth/Thomas Learning. 524
Kazdin, A. E. (2004). Evidence-based treatments: Challenges and priorities for practice and research. Child and 525

Adolescent Psychiatric Clinics of North America, 13, 923—940. 526
Kratochwill, T. R., & Shernoff, E. S. (2004). Evidence-based practice: Promising evidence-based interventions in 527
school psychology. School Psychology Review, 33, 34—48. 528
Lentz, F. E. (1988). On-task behavior, academic performance and classroom disruptions: Untangling the target 529
selection problem in classroom interventions. School Psychology Review, 17, 243=257. 530
Malone, B. G., Bonitz, D. A., & Rickett, M. M. (1998). Teacher perceptions of disruptive behavior: Maintaining 531
instructional focus. Educational Horizons, 76, 189—194. 532
Malone, B. G., & Tietjens, C. L. (2000). Re-examination of classroom rules: The need for clarity and specified 533
behavior. Special Services in the Schools, 16, 159—170. 534

Martens, B. K., Witt, J. C., Elliott, S. N., & Darveaux, D. X. (1985). Teachers’ judgments concerning the 535
acceptability of school-based interventions. Professional Psychology: Research and Practice, 16, 191-198. 536
Merrell, K. W., Ervin, R. A., & Gimpel, G. A. (2006). School psychology for the 21st century: Foundations and 537

practices. New York: The Guilford Press. 538
Olive, M. L., & Smith, B. W. (2005). Effect size calculations and single subject designs. Educational Psychology, 539
25,313-324. 540
Repp, A. C., & Singh, N. N. (1990). Perspectives on the use of nonaversive and aversive interventions for persons 541
with developmental disabilities. Sycamore, IL: Sycamore. 542
Rice, E., & Spetz, S. H. (1982). Directing activities for. instruction. Instructor training module #6 (Report 543
No. CE035331). Raleigh, NC: Conserva, Inc. (ERIC Document Reproduction Service No. ED227298). 544

Saecker, L., Sager, K., Williams, J.L., Skinner, C.H., Spurgeon, S., & Luna, E. (in press). Decreasing teacher’s 545
repeated directions and students’ inappropriate talking in an urban, fifth-grade classroom using the Color 546

Wheel procedures. Journal of Evidence-Based Practices for Schools. 547
Saifer, S. (2003). Practical solutions to practically every problem: The early childhood teachers manual (Report 548
No. PSO31176). Minnesota. (ERIC Document Reproduction Service No. ED475175). 549
Sainto, D. M. (1990). Classroom transitions: Organizing environments to promote independent performance in 550
preschool children with disabilities. Education and Treatment of Children, 13, 288—297. 551
Schmit, J., Alper, S., Raschke, D., & Ryndak, D. (2000). Effects of using a photograph cueing package during 552
routine school transitions with a child who has autism. Mental Retardation, 38, 131-137. 553
Shapiro, E. S. (2004). Academic skills problems: Direct assessment and intervention, 3rd Ed. New York: The 554
Guilford Press. 555
Shriver,, M. D. (2007). Roles and responsibilities of researchers and practitioners for translating research to 556
practice. Journal of Evidence-Based Practices for Schools, 8, 4—25. 557
Skinner, C. H., Cashwell, C., & Dunn, M. (1996). Independent and interdependent group contingencies: 558
Smoothing the rough waters. Special Services in the Schools, 12, 61-78. 559
Skinner, C. H., Scala, G., Dendas, D., & Lentz, F. E. (2007). The color wheel: Implementation guidelines. Journal 560
of Evidence-Based Practices for Schools, 8, 134—140. 561

Skinner, C. H., & Skinner, A. L. (2007). Establishing an evidence base for a classroom management procedure 562
with a series of studies: Evaluating the Color Wheel. Journal of Evidence-Based Practices for Schools, 8, 563

88—-101. 564
Stage, S. A., & Quiroz, D. R. (1997). A meta-analysis of interventions to decrease disruptive classroom behavior in 565
public education settings. School Psychology Review, 26, 333—368. 566

Please cite this article as: Fudge, D. L., et al., Increasing on-task behavior in every student in a second-grade
classroom during transitions..., Journal of School Psychology (2008), doi:10.1016/j.jsp.2008.06.003



http://dx.doi.org/10.1016/j.jsp.2008.06.003

18 D.L. Fudge et al. / Journal of School Psychology xx (2008) xxx—xxx

Stormont, M., Lewis, T. L., Beckner, R., & Johnson, N. W. (2007). Implementing positive behavioral support 567
systems in early childhood and elementary settings. New York: Corwin Press. 568
Turco, T. L., & Elliott, S. N. (1986). Students’ acceptability ratings of interventions forclassroom misbehaviors: A 569
study of well-behaving and misbehaving youth. Journal of Psychoeducational Assessment, 4, 281—289. 570
Witt, J. C., VanDerHeyden, A. M., & Gilbertson, D. (2004). Troubleshooting behavioral interventions: A 571
systematic process for finding and eliminating problems. School Psychology Review, 33, 363—383. 572
Yarbrough, J. L., Skinner, C. H., Lee, Y. J., & Lemmons, C. (2004). Decreasing transition times in a second grade 573
classroom: Scientific support for the timely transitions game. Journal of Applied School Psychology, 20, 574
85-107. 575

Please cite this article as: Fudge, D. L., et al., Increasing on-task behavior in every student in a second-grade
classroom during transitions..., Journal of School Psychology (2008), doi:10.1016/j.jsp.2008.06.003



http://dx.doi.org/10.1016/j.jsp.2008.06.003

	Increasing on-task behavior in every student in a second-grade classroom during transitions: Va.....
	Introduction
	Classroom transition management
	Summary and purpose

	Method
	Participants and setting
	Materials
	Research design, dependent variables and data analysis
	Procedures
	Interobserver agreement, treatment integrity, and acceptability

	Results
	Class-wide data analysis
	Within-student data analysis
	Acceptability

	Discussion
	Future research and limitations
	Summary

	References




