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Abstract

Behavior-specific praise (BSP) is one of the simplest classroom management strate-
gies to implement and considered an evidence-based practice. Unfortunately, teach-
ers underuse BSP and deliver more reprimands to students in their classrooms.
Secondary students receive the highest rates of reprimands and exclusionary disci-
pline (i.e., office discipline referral [ODR], suspension, expulsion) with students of
color receiving disproportionate rates compared to their White peers. Performance
feedback is a commonly used strategy to change teacher practices however, little is
known about the impact of performance feedback on the equitable delivery of BSP
and reprimands to students by race and sex. The purpose of this multiple baseline
design study was to examine the effects of a visual performance feedback (VPF)
intervention with secondary teachers on their equitable delivery of BSP and repri-
mands and the collateral impacts on student outcomes. In the first phase of interven-
tion, teachers received VPF on their total BSP and reprimands. In the second phase,
teachers received disaggregated VPF on their rates of BSP and reprimands delivered
to students by race and sex. Results indicate a functional relation between VPF and
total BSP and an overall reduction in total reprimands. Mixed results were found
between VPF and the equitable delivery of BSP and reprimands rates delivered to
students by race and sex. Student outcomes indicated an increase in average class-
wide academic engagement and no impact on ODRs as no teacher delivered a single
ODR. Key findings, limitations, and future research are discussed.
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Introduction

Exclusionary discipline practices occur when students are sent out of the class-
room due to unwanted behavior. When students are removed from the classroom,
they lack access to critical instruction. This lack of instructional access has been
linked to reduced achievement, grade retention, school avoidance, increased
disruptive behavior, drop out, drug abuse, and involvement in juvenile justice
systems (Fabelo, et al., 2011; Fredricks et al., 2004). Research has indicated
exclusionary discipline is disproportionately experienced by students of color
in comparison to White students in K-12 schools (Gage et al., 2020; Krezmien
et al., 2006; Lloyd et al., 2019; Losen et al., 2015). In secondary grades (6-12),
discipline rates increase compared to elementary grades where students of color
receive substantially more office discipline referrals (ODR) or suspensions com-
pared to White students (Gion et al., 2018; Losen et al., 2015). Though not as
extreme, other students of color (e.g., First Nations, Hispanic) also experience
greater disciplinary actions than White students (Gage et al., 2020; Krezmien
et al., 20006), thus indicating punitive discipline practices may be applied dispro-
portionately by race (Lloyd et al., 2019). Exacerbating this issue, Black students
receive harsher punishments than White students for similar violations (Ander-
son & Ritter, 2020; Skiba et al, 2011) and for more subjective behaviors (e.g.,
defiance, disrespect; Girvan et al., 2016). Some research indicates Black females
receive the highest rates of discipline compared to all students (Blake et al., 2011;
Wun, 2016) and female First Nations (U.S. Department of Education, 2014) and
female Hispanics (Lehmann et al., 2021) are at higher risk than White males of
receiving a disciplinary infraction.

Numerous factors may lead to these disproportionate practices. First, many
teachers struggle to effectively manage their classrooms (Freeman et al., 2014),
report being unprepared to handle student misbehavior (Chesley & Jordan, 2012),
and have higher stress and burnout rates than teachers who can effectively con-
trol a classroom (Smith & Smith, 2006). This may be the result of pre-service
teachers receiving little or no classroom management training (Freeman et al.,
2014). Professional development may be used to improve classroom practices.
However, typical professional development is generally ineffective in changing
practices when it does not include hands-on practice, coaching, or performance
feedback (Chappuis et al., 2009). Teachers are more likely to benefit from train-
ing that includes opportunities to apply their learning within a classroom context,
set goals, and reflect on practices (Bruce et al., 2010).

Though inadequate training in classroom management may contribute to
teachers resorting to ineffective practices like delivering high rates of reprimands,
implicit biases—that is, peoples’ unconscious thoughts or attitudes toward oth-
ers—also may play a role (Girvan et al., 2016; Riddle & Sinclair, 2019). Implicit
bias occurs when a decision is made automatically or without conscious thought
(Greenwald & Banaji, 1995), such as a snap decision, and may be incompatible
with a persons’ actual beliefs (Greenwald & Krieger, 2006). Implicit bias can take
many forms and can be applied across multiple domains such as race, sex, sexual
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orientation, age, and disability. Implicit biases may occur in a single domain (e.g.,
race alone), or they may intersect (e.g., race and sex). Implicit biases have the
potential to impact classroom decisions that result in disproportionate outcomes.

Some evidence suggests that biased decision-making is more prominent with sub-
jective student behaviors (e.g., disrespect, defiance) that require a teacher to make a
judgment call on a behavioral violation (Skiba et al., 2002). When individuals are
mentally or physically exhausted, implicit biases are more likely to impact a per-
son’s decisions (Kouchaki & Smith, 2014). As teachers are increasingly required to
do more with less while ensuring student success (Madigan & Kim, 2021), teachers’
mental and physical exhaustion is prone to increase. Consequently, it becomes more
probable that teachers will make biased decisions under these conditions. Holding
individuals accountable for their biases has been ineffective in reducing dispropor-
tionate practices (Girvan et al., 2015). Rather, emerging evidence suggests that pro-
viding individuals with data and guidance in decision-making may result in equi-
table practices (Girvan et al, 2016). Providing teachers with data on their practices
(e.g., praise), may be one way to help close the discipline gap and reduce the num-
ber of students who are unfairly removed from classrooms.

In 2014, the federal government outlined recommendations for reducing dispro-
portionate discipline such as, using evidence-based practices to create a positive
and safe school environment, creating clear and consistent expectations and conse-
quences, and using positive interventions instead of exclusionary discipline (U.S.
Department of Justice, 2014). Several evidence-based classroom management prac-
tices exist that could address these disparities and also align with the federal recom-
mendations. They include (a) maximize classroom structure; (b) teach and reinforce
positive expectations; (c) engage students in observable ways; (d) use strategies to
acknowledge appropriate behaviors; and (e) use strategies to correct inappropriate
behaviors (Simonsen et al., 2010). When these evidence-based strategies are imple-
mented with fidelity, disruptive behavior decreases (Oliver et al., 2011), academic
engagement increases (Sutherland et al., 2000), and teacher well-being improves
(Ross et al., 2012).

One effective way for teachers to acknowledge appropriate student behavior is
delivering student behavior-specific praise (BSP). BSP can be described as provid-
ing a student with positive acknowledgment about a specific behavior the student
displayed (e.g., “Nice job applying your strategies to solve that problem;” Allday
et al., 2012). BSP has been found to improve academic and social behaviors across
grade levels (Downs et al., 2019; Sutherland et al., 2000), is considered an evidence-
based practice by the Council of Exceptional Children (Royer et al., 2019), and
described as one of the simplest strategies to implement (Gable et al., 2009). Some
scholars recommend BSP should be delivered a minimum of six times every 15 min
(Sutherland et al., 2000). Although, research on BSP is lacking at the secondary
level, scholars agree that BSP should exceed reprimands (Spilt et al., 2016). Data
suggest, however, that teachers underuse BSP (Gage et al., 2018) and secondary stu-
dents receive twice as many reprimands than praise (Hirn & Scott, 2014).

To this end, performance feedback is a frequently used strategy to change
teacher behaviors that involves an outside observer monitoring specific teacher
behaviors and providing them with feedback (Noell et al., 2005). The feedback
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can be delayed (after an observation) or immediate (during an observation) and
may be delivered orally (e.g., in-person, video conference, bug-in-ear technol-
ogy), through writing (e.g., note, email), or through visual displays (e.g., graphs
of data; Author, in review). Performance feedback has been used effectively in a
variety of educational settings from pre-k through high school (Solomon et al.,
2012); general and special education (Fallon et al., 2015); and for numerous
behaviors such as BSP (Allday et al., 2012), opportunities to respond (Simonsen
et al., 2010), treatment integrity (Solomon et al., 2012), and reprimands (Pisa-
creta et al., 2011).

A recent literature review in secondary settings found that performance feedback
has been implemented as a stand-alone intervention or in conjunction with addi-
tional components such as self-monitoring, goal setting, visual prompting, or mod-
eling (Author, in review). Although performance feedback is touted as an evidence-
based practice in some literature reviews (e.g., Cavanaugh, 2013; Fallon et al.,
2015), these reviews included a range of grade levels with most studies located in
primary settings and relatively little research in secondary settings. Thus, more rig-
orous research examining stand-alone performance feedback interventions (e.g.,
VPF alone) is needed to establish performance feedback as an evidence-based prac-
tice for increasing BSP and decreasing reprimands in secondary settings (Author,
in review). Furthermore, the review revealed that none of the included studies pro-
vided the teachers with data on their rates of praise or reprimands disaggregated by
student race or sex. Because exclusionary discipline is higher in secondary settings
(Hirn & Scott, 2014) and race and sex may play a role in the interaction between
students and teachers, research examining the effects of performance feedback tar-
geting equitable treatment of students in classrooms is needed.

Surprisingly, little research has been conducted to examine which students are
receiving praise and reprimands in classroom settings where (a) disciplinary actions
are likely to occur and (b) students spend the majority of their day. Further, given
the plausible link between teacher reprimands and exclusionary discipline (e.g.,
ODRs), additional research is warranted. With students of color being more at risk
for exclusionary punishments, it is logical to hypothesize that students of color
receive more reprimands and less praise than their peers, as documented in a recent
study (Gion et al., 2020). Specifically, Gion et al. (2020) implemented a multicom-
ponent classroom intervention with teachers in a K-8 school who delivered higher
rates of reprimands to African American students in their classrooms compared to
all other students. Teachers examined their classroom expectations from a culturally
responsive lens, surveyed their students on how they preferred to be praised, then
researchers provided teachers with coaching and visual performance feedback (VPF)
on their praise-to-reprimand ratio. VPF was provided to the teachers via email that
included a graph of their praise-to-reprimand ratio delivered to African American
students and to all other students. Results indicated teachers increased their rates
of praise-to-reprimand ratio for their African American students. As this was one
of the first studies targeting disproportionate treatment of students in classrooms,
further exploration of the (a) effects of VPF on BSP and reprimand delivery by race,
(b) collateral effects on student behaviors, and (c) distal effects on exclusionary dis-
cipline is necessary.
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In light of evidence indicating disproportionate discipline practices, the need
for effective strategies to increase teachers’ use of BSP and reduce reprimands,
research suggesting that providing data-based performance feedback can change
teacher behavior, and the lack of rigorous research on performance feedback at the
secondary level, the purpose of this study was to examine the effects of VPF on
secondary teachers’ use of praise and reprimands and the associated rates by race
and sex. Research questions included: (a) What are the effects of VPF on BSP and
reprimands delivered by secondary teachers?; (b) How do rates of BSP and repri-
mands differ by race and sex of students?; (c) Are there collateral effects of changes
in teachers’ rates of BSP and reprimands on students’ ODRs and academic engage-
ment?; and (d) To what extent did teachers find VPF to be socially valid?

Methods
Participants and Setting

We conducted this study in a comprehensive Midwestern high school serving
approximately 1600 students grades 9 through 12. The student body was 57% White,
18% Black, 17% Hispanic, 4% multi-racial, and 3% Asian; 40% qualified for free
and reduced lunch. Following institutional review board (IRB) approval and permis-
sion from the principal, the first author emailed the building teachers (n=50). Nine
teachers expressed interest in the study and six consented to participate. Teachers
were eligible if they were a licensed teacher, taught academic or skills instruction
(e.g., English, math, special education), and delivered low rates of praise or high
rates of reprimands. Specifically, teachers were eligible if they delivered an average
of four or fewer praise statements or their reprimand average was equal or greater
than their praise statement average (Myers et al., 2011). We conducted three 15-min
screening observations to tally the frequency of praise and reprimands the teacher
delivered to all students. We averaged their frequency for each statement over the
three observations to calculate their average rates. Two teachers were dropped from
the study due to high rates of praise. Thus, four teachers participated, and they were
compensated $100 for completing the study.

Once a teacher was deemed eligible, we screened the class for eligibility. Eligi-
ble classes had to include (a) students of color and White students with each group
comprising no less than 25% and no more than 75% of the total population (Gion
et al., 2020), and (b) 5 or more students. These criteria were used to ensure the class
had a diverse population with more than one student being identified as a student of
color or White such that the teacher had multiple students to deliver statements to as
opposed to just one student for each demographic group. Following consent, each
teacher selected a class that met these criteria. During the consent meeting, teachers
counted the number of students on their class roster that they identified as a student
of color or White. During each screening observation, we tracked the total number
of students in attendance and their associated race to confirm the class was eligible.
Consistent with a similar study, we opted for visual identification and teacher report
on aggregate student demographics (Gion et al., 2020), as we did not have IRB or
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administration permission, to collect individual student demographics. The same
procedures were used to identify student sex. However, student sex percentages were
not used to determine class eligibility.

We conducted the study in four general education classes. Mr. Brown taught Sci-
ence to grades 9 and 10. His class averaged 23 students (range=14-30) and was
52% students of color, 48% White students, 30% female, and 70% male. Ms. Ball
also taught Science to grades 9 and 10 and averaged 23 students (range =20-26)
and was 57% students of color, 43% White students, 61% female, and 39% male. Mr.
Cox taught Advanced Placement Psychology to grades 11 and 12 and averaged 24
students (range = 14-28). His class was 46% students of color, 54% White students,
71% female, and 29% male. Finally, Mrs. Cobb taught English to 9th grade and aver-
aged 29 students (range =26-32). Her class was 27% students of color, 73% White
students, and 50% for both female and male students.

Measures

The primary dependent variables were BSP and reprimands and were used to answer
Research Questions 1 and 2 relative to the proximal effects of intervention.

Behavior-Specific Praise

BSP was defined as any positive approval statement by the teacher that included a
precise behavior (academic or social) and was delivered specifically to a student or
group of students (Knochel et al., 2022). Examples included statements like “Good
job using your strategies to solve that problem,” “Class, thank you for working qui-
etly,” or “Sam, I like how you invited Bob into your group.” In the instance the
teacher delivered a praise statement that included the precise behavior but lacked
a student name, the statement was recorded as BSP only if the teacher was looking
directly at the student or in response to a student participating in class and it was
clear to the observers that the statement was delivered to a specific student. BSP
was recorded when the teacher concluded the statement. If BSP was a long, detailed
statement, it was only recorded as one instance unless at least 3 s passed between
one statement and the beginning of the next or the content of the BSP changed. In
which case, a second BSP was recorded. BSP non-examples included any non-spe-
cific praise statement, gesture indicating approval or disapproval, or a reprimand.
For example, statements such as “Mary, good job,” “That’s right,” “Stop that,”
“Devon, you're so smart,” or giving a thumbs up or down, high five, or a head shake.

Reprimands

Reprimands were any oral statement or gesture aimed to redirect or correct an indi-
vidual student’s or group of student’s social behavior (Gion et al., 2020). Examples
included statements like “Stop that,” “Joe, eyes on your own paper,” or a head shake
indicating disapproval. A reprimand was recorded when the teacher finished the
statement or gesture. If a reprimand was long, it was only recorded as one instance
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unless at least 3 s passed between one statement and the beginning of the next or the
content changed. In which case, a second reprimand was recorded. Non-examples
included a statement or gesture indicating approval. For example, stating “Good
job,” “Excellent work turning in your project,” a high five, or a head nod indicating
approval. If the teacher corrected an academic error (e.g., “No, that’s incorrect”) the
statement was not counted.

BSP and reprimands were collected using the Multi-Option Observation System
for Experimental Studies (MOOSES) software which allows for time sequenced
data to be collected for multiple variables simultaneously (Tapp et al., 1995) that
ran on a Microsoft Surface Pro tablet. When a teacher statement was delivered, we
first determined the statement type (BSP, reprimand). Second, we determined if the
statement was delivered to an individual or a group of students. Last, we determined
to whom the statement was delivered by student demographics of race (student of
color, White) and sex (female, male) to record the appropriate category. If a state-
ment was delivered to a group of students that included both students of color and
White, we recorded the group as mixed race. Similarly, if the statement was deliv-
ered to a group that included both females and males, we recorded the group as
mixed sex.

To answer Research Question 1, we used total frequency counts as every observa-
tion during the study was 15 min in length (Cooper et al., 2020). To answer Research
Question 2, we converted statement frequencies into averages per student group to
allow rates to be comparable as the groups were not equal in size. We totaled the fre-
quency counts for each statement type for each student demographic and calculated
an average by dividing this number by the number of students present in the obser-
vation in specific demographic group (Gion et al., 2020).

The secondary dependent variables were class-wide academic engagement and
ODRs. These were used to answer Research Question 3 about the collateral effects
of intervention.

Academic Engagement

Academic engagement was defined as a student appropriately attending to the
assigned or approved activity (Myers et al., 2011). A student was considered aca-
demically engaged if they answered a teacher question directed at them or volun-
teered on-topic information to the lesson, made appropriate motor responses (i.e.,
writing, talking, following rules of activity, using materials appropriately) for the
assigned activity, read silently with signs of scanning or page turning, engaged in
on-topic conversations when approved with peers, quietly listened to the teacher or
students talking to the class or group, looked at or attended to the assigned task, or
waited appropriately for the teacher to begin or continue instruction. Students were
considered not academically engaged if they shared off-topic information, engaged
in behavior that disrupted their own or their peers’ engagement, slept, worked on
other classwork, were on their cell phone when not approved, or were on a website
on their computer not related to class.

We measured class-wide academic engagement via MOOSES using 15-s
momentary time sampling. Prior to each observation, we divided the class into four
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approximately equal groups. Every 15 s, MOOSES prompted observers, via an audi-
tory que in a single headphone, to assess if a group was academically engaged. If
every student in that group was engaged, we recorded the group as academically
engaged and thus, the group was counted as engaged for the entire 15-s interval.
If one or more students within that group was not engaged, we recorded the entire
group as not engaged and thus, the group was counted as not engaged for the entire
15-s interval. We assessed each group using round robin procedures. We assessed
group 1 after the first 15-s interval, then assessed group 2 after the next 15-s interval
and continued until all four groups were assessed. Then, we went back to group 1
and continued to assess each group in the same order throughout the observation.
Momentary time sampling provides an estimate of behavior and we opted for this
form of measure as it allowed observers to focus their attention on measuring the
primary dependent variables (Cooper et al., 2020). We calculated class-wide aca-
demic engagement by summing the number of seconds each group was recorded as
engaged divided by 900 s (15 min X 60 s) and multiplying by 100 for each obser-
vation. We report average class-wide academic engagement by totaling the average
engagement across observations for each phase divided by the number of observa-
tions per phase for each teacher.

Office Discipline Referrals

An ODR was a documented incident in which the teacher referred a student to the
office for inappropriate behavior or violating a school rule (Garvin et al., 2016).
The participating school collected and analyzed ODR data regularly, and thus, the
data were readily available. Generally, ODRs capture low-frequency, high-intensity
behaviors and may be used as a distal outcome measure (Mclntosh et al., 2017) and
are a moderately valid (disruptive behavior »=0.38) and reliable (r=0.57) measure
(Pas et al., 2011).

Each teacher provided the researcher with the total number of ODRs they deliv-
ered in their target class pre-intervention and during intervention (only for the time
that they were in an intervention phase). We analyzed these data through a pre-post
comparison by converting ODRs into a daily rate. That is, we divided the total num-
ber of ODRs delivered pre-intervention by the total number of days school was in
session prior to the teacher entering intervention. Then, we compared that rate to the
daily rate of ODRs while the teacher was in intervention and divided the total num-
ber of ODRs by the number of days the teacher was in intervention.

Interobserver Agreement (I0A) The first and third authors, doctoral students study-
ing special education, conducted observations. The first author was a White female
who served as the primary observer and researcher. The third author was an Asian
female who served as the second observer. The first author trained the third author in
using MOOSES. First, the third author studied the codebook of operational defini-
tions and asked clarifying questions. Second, a researcher-generated quiz on defini-
tions was given until 100% accuracy was achieved. Third, classroom videos were
watched until 90% reliability was reached on all dependent variables. Lastly, 15-min
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direct observations were conducted in non-participating secondary classes, until 90%
reliability was reached on dependent variables for three consecutive observations.

We collected IOA independently and simultaneously on an average of 28%
(range=20-33%) of observations across each phase and participant. We calcu-
lated IOA via MOOSES by comparing our electronic files. Within a 5-s window
around each dependent measure selected, one agreement was scored if a match was
found between the two files (i.e., each observer selected the same measure within
the 5-s window). All unmatched selections were scored as disagreements (Tapp
et al., 1995). MOOSES calculated IOA by dividing the number of agreements by
the total number of agreements plus disagreements then multiplied by 100. IOA
for Ms. Ball averaged 97% (range =90-100%) for BSP, 100% for reprimands, and
92% (range=85-98%) for academic engagement. For Mr. Brown, IOA averaged
93% (range =86-100%) for BSP, 100% for reprimands, and 94% (range =92-97%)
for academic engagement. For Mr. Cox, IOA averaged 89% (range=67-100%)
for BSP, 100% for reprimands, and 94% (range=92-97%) for academic engage-
ment. For Mrs. Cobb, IOA averaged 100% for BSP, 100% for reprimands, and 92%
(range =86-94%) for academic engagement.

Descriptive Measures
Fidelity

The third author assessed procedural fidelity using a checklist to score if interven-
tion components were present in emails (i.e., email and observation date match, sent
before 4 p.m., greeting, BSP to teacher, graph, statement offering to answer ques-
tions, prompt for teacher reply). We used an online random number generator to
determine which emails were assessed. We calculated fidelity by dividing the total
present components by the total present plus absent components and multiplied by
100. A total of 25% of Mr. Brown’s, 29% of Ms. Ball’s, 25% of Mr. Cox’s, and 20%
of Mrs. Cobb’s emails were checked and fidelity averaged 97% (range =86—100%).
The only fidelity errors were related to timeliness. Two emails were sent later than
4:00 p.m., 4:25 p.m. and 6:05 p.m., respectively, the same day as the observation.

Social Validity

Teachers completed a modified version of the Intervention Rating Profile-15 (IRP-
15; Witt & Elliott, 1985) by indicating their level of agreement to statements using
a 6-point Likert-type scale. We averaged the ratings across all items and teachers
to calculate social validity; higher scores indicated higher acceptability of interven-
tion. The IRP-15 has evidence of reliability (Cronbach’s alpha=0.98) and validity
(r=— 0.86) for assessing the social validity of behavioral interventions (Martens
et al., 1985). Teachers also completed a researcher-created, open-ended, post-inter-
vention questionnaire to assess the acceptability of the VPF intervention.
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Experimental Design and Procedures

We used a concurrent multiple baseline across teachers design, wherein, several
staggered ABC designs were used to detect experimental effects within and between
participants. We used visual analysis to make phase change decisions based on
BSP and to determine experimental effects for dependent measures (Kratochwill
et al., 2013). All observations for all conditions were 15 min and occurred when
the teacher delivered instruction to the whole class. Teacher-directed instruction was
selected to maximize the opportunities to observe teacher interactions with students.
Data were not collected if the teacher administered an assessment, showed a film, or
had a guest speaker that limited their interactions with students. For all observations,
we tracked the number of students in attendance and their race and sex. If the popu-
lation fell outside of the racial inclusion criteria listed in the participants and setting
section above (e.g., students were absent, thus inclusion ratios were not maintained),
data were not collected. This rarely occurred.

Baseline

All teachers entered baseline simultaneously and they continued their normal teach-
ing procedures. The only change was outside observers entered the class to conduct
direct observations. Two observers were only present during IOA observations, all
other observations only had one observer. Teachers did not receive VPF during this
phase.

Training

Prior to starting the study and unbeknownst to the teachers, we used an online ran-
dom number generator to determine the tier at which each teacher would enter inter-
vention. The first teacher began training following a minimum of five days in base-
line and total BSP indicated a need for intervention as determined through visual
analysis of the level, trend, and stability of BSP. That is, once there was a low and
stable pattern or a flat or declining trend in total BSP, the first teacher received train-
ing while the remaining teachers stayed in baseline. The next teacher received train-
ing following a minimum of three data points indicating a positive change in BSP
for the first teacher in intervention and analysis of the second teacher’s baseline BSP
indicating a need for intervention. This process continued until all teachers entered
intervention.

During training, the first author met one-on-one with the teacher at a convenient
time and in a private location within the school as identified by the teacher. Training
sessions lasted 30 min and teachers were provided with a (a) definition of BSP and
reprimands, (b) handout with BSP examples, (c) rationale for increased BSP and
decreased reprimands, (d) worksheet to develop BSP statements, (e) line graph of
their BSP and reprimand baseline data, (f) explanation of the intervention, and (g)
opportunities to ask questions. The graphed data included frequencies of BSP and
reprimands, the data were not disaggregated by race or sex in this phase. The first
author explained how to interpret the graph and checked for teacher understanding.
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After discussing their data, the teacher completed the BSP worksheet to develop
their own examples of BSP that they could see themselves delivering to specific stu-
dents. Then, the dyad discussed each example and the researcher provided feedback.

VPF

Following training, teachers immediately entered intervention. After every obser-
vation, the researcher sent teachers an email that included a (a) greeting, (b) BSP
statement about their data (e.g., “Nice job today increasing BSP.”), (c) line graph
of their BSP and reprimand frequencies, (d) statement offering to address questions
(Rathel et al., 2014), and (e) prompt to reply they reviewed their graph. If teachers
did not reply, the teacher was emailed again to remind them to review their data. No
teacher needed this second email. Teachers were only required to review their graphs
and data over time; they were not required to indicate in their reply any details of
their review of the data. The graph included both BSP and reprimand frequencies
observed for each phase so the teacher could monitor their progress overtime.

VPF+ Disaggregation Training

Following a minimum of five VPF sessions, if needed, teachers received a second
training and intervention phase (VPF+DIS). Teachers only entered VPF+DIS if
there were inequitable or unstable data patterns in BSP by race or sex as determined
through visual analysis. Specifically, teachers entered VPF+DIS if (a) there was a
clear separation in data paths between rates of BSP delivered to student of color
versus White or females versus males (e.g., females received higher rates of BSP
compared to males or White students received higher rates of BSP compared to stu-
dents of color), (b) BSP was delivered at nonequivalent, variable rates between stu-
dent race or sex (i.e., large gaps between BSP data points for White vs. students of
color or for males vs. females), or (c) there were opposite trends in BSP by student
demographic (e.g., sharp increasing trend for White vs. sharp decreasing trend for
students of color). Given that the rates of BSP were dependent upon their total BSP,
the variability in the separate data paths were not used to determine if the teacher
required VPF + DIS. Rather, we examined the variability between data points to ana-
lyze for disparities. If the teacher’s data points for BSP rates for race or sex were
consistently close or established a pattern of closeness, we determined the rates of
BSP to be relatively equivalent and therefore not requiring VPF +DIS. If there was
variability in the closeness of the BSP data points (i.e., large gaps between BSP data
points for 3 sessions and small gaps for 2 sessions by student race or sex), then we
determined BSP rates to be disproportionate and thus requiring VPF+ DIS.

During the second training, we followed nearly identical training procedures. In
this session, however, teachers were provided with (a) line graphs with their BSP
and reprimand rates disaggregated by sex and race; (b) instruction and a check for
understanding on reading the disaggregated graphs; (c) a rationale for increased BSP
and decreased reprimands for all students, (d) examples of BSP and reprimands;
(e) a worksheet to develop BSP focused on students not receiving BSP; and (f) an
opportunity to ask questions.
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Fig. 1 Total behavior-specific praise and reprimands delivered by teacher and average class academic p
engagement across baseline, visual performance feedback (VPF), disaggregated visual performance feed-
back (VPF +DIS), and maintenance (Maint.) phases. * Is trimester change, wherein class rosters changed
slightly but all classes remained within inclusion criteria

VPF + Disaggregation (VPF + DIS)

Following VPF+DIS training, teachers immediately entered VPF+ DIS. Identical
VPF procedures were used except the email included the teacher’s disaggregated
data. Each email included a line graph of their total BSP and reprimands plus addi-
tional graphs for BSP and reprimands disaggregated by race and sex. Each state-
ment had two separate graphs, one for race (student of color vs. White) and one for
sex (female vs. male). At a minimum, teachers received three graphs, one with their
total BSP and reprimands and two with their disaggregated BSP. If teachers also
had a detectable separation in reprimands or if they wanted to receive all their data,
then all five graphs were emailed daily. Mr. Cox and Mrs. Cobb received five graphs
daily.

Maintenance

Following a minimum of five sessions with the last teacher in intervention, teachers
entered maintenance during which they spent 1 week with no intervention. After
1 week, teachers returned to baseline procedures for maintenance data collection.

Results

Due to the unprecedented COVID-19 pandemic, this study was terminated prema-
turely. Also, the school closed for four days due to inclement weather and all teach-
ers missed one to three days for various reasons. Consequently, Ms. Ball was the
only teacher who completed the maintenance phase and Mrs. Cobb had a truncated
VPF +DIS phase by at least one day.

Class-Wide Dependent Measures

Figure 1 displays the total frequency of BSP (closed data path, scaled to left y-axis)
for teachers across phases. In baseline, all teachers had low and stable rates of BSP.
After entering VPF, all teachers demonstrated large increases in their BSP that were
relatively stable, establishing a functional relation between baseline and VPF. Rates
of BSP demonstrated in VPF maintained at similar levels when teachers entered the
subsequent phase, VPF+DIS (Mr. Brown, Mr. Cox, Mrs. Cobb) or maintenance
(Ms. Ball).

The total frequency of reprimands (open data path, scaled to left y-axis) is
also displayed in Fig. 1. During baseline, all teachers consistently delivered more
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Fig.2 Mr. Brown’s disaggregated data across phases. BSP is behavior-specific praise; SOC is student of p
color; VPF is visual performance feedback; VPD +DIS is disaggregated visual performance feedback.
Y-axis scales shift across graphs

reprimands than BSP. Although all teachers had a decreasing trend toward the end
of baseline, overall, their rates of reprimands exceeded or were equal to their rates
of BSP. During VPF, three teachers had a decreasing trend (Mr. Brown, Ms. Ball,
Mr. Cox). With the exception of one session (2/26) for Mrs. Cobb, all teachers had
a reduction in their reprimand level in VPF compared to baseline. In the final phase,
VPF+DIS or maintenance depending upon the teacher, similar patterns of repri-
mands continued from VPF. All reprimand data in VPF, VPF+DIS, and mainte-
nance phases overlapped with baseline data for all teachers.

Lastly, average class-wide academic engagement (solid gray line, scaled to
right y-axis) is depicted in Fig. 1 for each teacher across phases. During baseline,
three teachers had low average rates of class engagement (Mr. Brown=38%, Ms.
Ball=65%, Mr. Cox =58%, Mrs. Cobb=46%). After entering VPF, average engage-
ment increased for every class by varying levels, with a large increase for Mr. Cox
(Mr. Brown=46%, Ms. Ball=76%, Mr. Cox=92%, Mrs. Cobb=57%). During
VPF +DIS, Mr. Brown’s class was the only class to increase engagement and Mrs.
Cobb’s class engagement decreased to near baseline levels (Mr. Brown=52%, Mr.
Cox=78%, Mrs. Cobb=51%). During maintenance, average engagement in Ms.
Ball’s class increased to 84%.

Disaggregated Dependent Measures
Mr. Brown

Figure 2 depicts Mr. Brown’s disaggregated data by student group. The first graph
shows BSP rates by race (White students, open data path; Students of color, closed
data path). During baseline, he delivered nearly zero BSP. During VPF, BSP rates
were relatively stable and similar (i.e., data points consistently close). This pattern
remained during VPF+DIS. In the second graph, reprimands by race, Mr. Brown
delivered relatively comparable rates, with the exception of two days where he deliv-
ered higher rates of reprimand to White students. During VPF, initially, there were
higher rates of reprimands for White students but, the gaps between the two groups
merged; White students consistently received more reprimands during VPF. During
VPF + DIS, rates became more aligned.

The third graph shows BSP by sex (female students, closed data path; male stu-
dents, open data path). During baseline, BSP was comparable by race as Mr. Brown
delivered nearly zero BSP. During VPF, he delivered variable rates of BSP to
females, hence the reason he required VPF +DIS. Overall, during VPF+ DIS, BSP
rates by sex became more similar as data points and trends were closer together com-
pared to VPF. The fourth graph depicts reprimands by sex. During baseline, females
received unstable and variably high rates of reprimands that continued initially into
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VPF but stabilized in parity with males as the phase progressed. Relatively compa-
rable rates of reprimands occurred in VPF + DIS.

Ms. Ball

Figure 3 depicts disaggregated data for Ms. Ball. The first graph displays BSP by
race (White students, open data path; Students of color, closed data path). During
baseline, she delivered low, comparable rates of BSP by race. Overall, during VPF,
she established relatively equivalent rates. Initially, there was a discrepancy where
White students received more BSP than students of color. However, after one ses-
sion, the data merged and remained relatively close or equal to one another. Given
this merged and stable data for BSP by race (and sex, see below), Ms. Ball did not
require VPF+DIS. During maintenance, students of color received slightly higher
rates of BSP. Graph two displays reprimands by race. With the exception of one
session during baseline, 1/31, she delivered comparable rates of reprimands by race
across phases.

Graph three shows Ms. Ball’s rates of BSP by sex (female students, closed data
path; male students, open data path). During baseline, her BSP for both sexes were
near zero. During VPF, she delivered relatively similar rates as the gaps between
data points were consistently close together. During maintenance, inequities
emerged as males received more BSP. Graph four shows rates of reprimands by sex.
She delivered relatively equivalent rates by sex. Again, during maintenance, she
delivered higher rates to males.

Mr. Cox

Figure 4 depicts Mr. Cox’s disaggregated data. Graph one displays BSP by race
(White students, open data path; Students of color, closed data path). During base-
line, Mr. Cox delivered nearly zero BSP. During VPF, three sessions were nearly
equal and trends by race were opposite and one reason why Mr. Cox required
VPF + DIS. With the exception of the first and last day, he delivered relatively simi-
lar rates of BSP by race during VPF+ DIS. Graph two shows reprimands by race. In
all phases, Mr. Cox displayed a pattern of comparable reprimand delivery by race.

Graph 3 displays BSP by sex (female students, closed data path; male students,
open data path). Similar to other teachers, BSP was near zero and equivalent. How-
ever, during VPF, females and males had sharp, opposite trends and thus the second
reason he required VPF+ DIS. In VPF+DIS, he delivered more comparable rates
of BSP by sex. Graph 4 depicts reprimands by sex. During baseline, there were pat-
terns of disparity where males received more reprimands. In VPF, there continued to
be obvious discrepancies initially but was eliminated in the last two days. Then dur-
ing VPF+DIS, Mr. Cox delivered equivalent rates of reprimand by sex.

Mrs. Cobb

Figure 5 displays Mrs. Cobb’s disaggregated data. Graph one depicts BSP by
race (White students, open data path; Students of color, closed data path). During
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baseline, she delivered low and relatively comparable rates of BSP. After entering
VPF, a separation in data paths for BSP by race was evident; she delivered more
BSP to students of color and thus one reason she required VPF+DIS. During
VPF+DIS, she consistently delivered similar rates as the data points for each race
remained close. The second graph shows reprimands by race. During baseline, she
delivered higher rates of reprimands to students of color. In VPF, these rates con-
verged to low levels for both race paths; this pattern continued into VPF +DIS.
Graph three shows Mrs. Cobb’s BSP by sex (female students, closed data path;
male students, open data path). During baseline, she delivered low and comparable
rates of BSP. During VPF, her trends for BSP by sex were in opposite direction and
so she required VPF +DIS. During VPF+ DIS, BSP trends became comparable and
relatively equivalent in the last three days. The final graph shows reprimands by sex.
Through all phases, Mrs. Cobb delivered comparable rates of reprimands by sex.

ODR

No teacher delivered an ODR in target class. Thus, no pre-post analysis was
necessary.

Social Validity

The average rating was 5.28 (range =3-6; SD=0.69) on the modified IRP-15. Ms.
Ball was the only teacher who marked a three (slightly disagree) indicating that the
intervention was not consistent with others she had used previously. Two teachers
completed all open-ended questions, but due to COVID-19 school closures, a fol-
low-up to complete the questionnaire with the other two teachers did not occur. Ms.
Ball and Mr. Brown both wrote (a) the intervention was simple to engage in; (b) it
was easy to review their data; and (c) they would recommend the intervention to
other colleagues. Although Mr. Brown entered VPF+DIS due to inequities by sex,
he indicated the intervention did not help him with racial discrepancies, though, his
data indicated there were no racial discrepancies requiring intervention.

Discussion

The goal of this study was to examine the effects of VPF on teacher’s use of BSP
and reprimands across students’ race and sex. A functional relation was demon-
strated between VPF and increased BSP, as well as VPF and decreases in repri-
mands. Increases in BSP following implementation of teacher performance feedback
interventions is consistent with previous findings (Allday et al., 2012; Knochel et al.,
2022). Additionally, high rates of reprimands were observed during baseline and
were similar to previous research (Gage et al., 2018; Hirn & Scott, 2014). Upon
entering intervention, three teachers demonstrated lower rates of reprimands com-
pared to baseline. Thus, to answer Research Question 1, we conclude that VPF was
an effective intervention to decrease the frequency of reprimands and increase BSP
for participating teachers. Overall, these results contribute to the literature base on
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Fig.5 Mrs. Cobb’s disaggregated data across phases. BSP is behavior-specific praise; SOC is student of p
color; VPF is visual performance feedback; VPD +DIS is disaggregated visual performance feedback.
Y-axis scales shift across graphs

the effects of performance feedback in secondary settings, though further research is
needed to establish it as an evidence-based practice in secondary settings (Author, in
review).

Disaggregated Outcomes

We found mixed results for the teachers who required VPF + DIS. For instance, Mr.
Brown and Mr. Cox trendlines for BSP by sex flipped directions and some patterns
of data began to diverge despite being comparable in VPF (i.e., Mr. Brown’s BSP by
race). It may be that teachers in VPF + DIS focused their effort on delivering BSP by
the characteristic that warranted entry into this phase and did not focus their atten-
tion on BSP by the other demographics. In similar studies targeting the equitable
treatment of students in classroom, researchers provided teachers with performance
feedback that included (a) only their praise-to-reprimand ratios of African American
students compared to all other students (Gion et al., 2020), or (b) their total number
of BSP and a list of students who received the most BSP and fewest corrections and
who received the most corrections and fewest BSP (Knochel et al., 2022). It is plau-
sible that a more parsimonious performance feedback intervention that incorporates
less data or focuses on one characteristic may be more effective.

Another reason for mixed results may be related to student attendance fluctuat-
ing daily. During VPF+ DIS, rates of statements per student group were discussed
in terms of the average proportions of students in the class. However, teachers were
not made aware of daily proportions of students in attendance. Given this daily fluc-
tuation in attendance, results were likely impacted as individual sessions were sub-
ject to the number of students present in each demographic. Teachers may have had
different results if they were made aware of the daily ratio. Relatedly, attendance
likely impacts students’ class behavior, as the presence or absence of students can
impact the entire class. In conjunction with attendance data, future researchers could
collect data on student problem behavior to analyze differences in teacher respond-
ing. Analyzing student problem behaviors in relation to how a teacher responds (i.e.,
reprimand, ODR) may aid in providing teachers with alternate strategies on how to
intervene (Allday et al., 2021).

Second, VPF+DIS may not have provided enough support. Teachers may have
benefited from individualized coaching to deliver equitable rates of BSP. This could
include informing teachers that their BSP was developing signs of inequity, informing
teachers about specific instances when they missed opportunities in delivering BSP to
the underserved student, and providing examples on how to deliver BSP in multiple
ways. This coaching could be delivered via a handwritten note (Knochel et al., 2022),
email (Allday et al., 2012), an in-person conversation (Gion et al., 2020), or through
real-time bug-in-ear technology (Schaefer & Ottley, 2018). Additionally, although the
researcher checked for understanding in interpreting graphs during training, teachers
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may have benefited from a discussion about their graphs in an in-person conversation
as opposed to relaying only on email.

Because students of color receive higher rates of exclusionary discipline (Skiba
et al., 2011), we hypothesized that students of color would receiver fewer BSP and
more reprimands. Overall, our hypothesis was not observed in this study. Although
encouraging, this may have occurred for several reasons. First, the analytic method
used may not have accounted for the appropriate trends. Data were aggregated by state-
ments delivered to the entire class, small student groups, and to individual students for
analysis. Analyzing statements delivered only to individual students (Knochel et al.,
2022) may have yielded different trends. Second, no teacher sent any student to the
office (ODR) in the target class. We can reasonably infer, then, these teachers were not
experiencing considerable student disruptions, which may also have resulted in in fewer
reprimands. Finally, teacher inclusion criteria did not specify patterns of disproportion-
ate treatment of students. Future researchers should implement procedures to examine
data (screening observations, ODR) for bias patterns to determine a participant eligibil-
ity. Then, providing those teachers with data specific to which type of students they
may have biases toward may reduce discrepancies. Researchers are cautioned in spe-
cifically pointing out the identified biases as this may further perpetuate their biases.
Instead, providing individualized data is generally the preferred method for reducing
bias (Girvan et al, 2016), though further research is needed to establish the most effec-
tive methods for reduction. Despite these mixed results, this study adds to the literature
in important ways as few studies have examined the differential treatment of students
in classrooms (Gion et al., 2020; Knochel et al., 2022) and these results can be used to
inform future work.

Student Outcomes

In relation to Research Question 3, this study provides some evidence that when
teacher behavior changes via VPF by increasing BSP and reducing reprimands, this
may result in improved student outcomes as an increase in average class-wide academic
engagement was evident. However, this was not the primary dependent variable and
phase changes were not made based on student behavior. It is important to note that the
engagement measure we used may not accurately reflect student engagement (Cooper
et al., 2020). That is, when one student in a group of five displayed off-task behav-
ior, the entire group was marked as not engaged even if the other four students were
engaged. Thus, this measure may have underrepresented the actual class-wide engage-
ment. Additionally, the measure did not capture student demographics, therefore we
cannot comment on the differential effects of a change in teacher behaviors on the dif-
ferent student groups. Future researchers should consider simultaneously measuring
student demographics with class-wide engagement to analyze the differential impacts
on student groups.
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Social Validity

All teachers rated the intervention with high social validity on the modified IRP-15.
Anecdotally, all teachers made comments to the researcher about their preferences
toward the intervention. Three teachers inquired about how this intervention could
be implemented in colleagues’ classrooms or built into the school’s support system
as an option for teams to consider for teachers needing support with BSP, repri-
mands, and/or equity. Ms. Ball mentioned that she had generalized effects in her
athletic coaching as several players made comments on how much more positive she
was at practice while she was in intervention. Collectively, these statements indi-
cated the teachers’ strong support for the intervention’s social validity.

Limitations and Future Research

Several limitations should be considered. First, Mr. Brown and Ms. Ball, informed
the first author after the study concluded that they had been members of the school’s
equity team. This team educated themselves about disproportionate practices and
discussed avenues for improvement. Additionally, Mr. Brown reported the entire
school received implicit bias training the previous year. Combined, these experi-
ences may have impacted how these teachers interacted with their students. That
said, all teachers screened into the study and despite these trainings and experiences,
three teachers demonstrated a need for VPF+DIS. This may indicate their previ-
ous equity-related trainings were insufficient. When interventions target inequities,
future researchers should survey participants on their training in this domain (e.g.,
course work, professional development) and consider analyzing teacher ODR trends
to determine the extent to which biases exist prior to participation. We also encour-
age future researchers to add inclusionary criteria that measures disproportionate
delivery of teacher statements into screening procedures. It is plausible that the two
teachers excluded from the study at the onset may have delivered disproportionate
praise and may have benefited from intervention.

We tracked statements delivered to individual students and to students in a group
and these data were combined for phase change decisions. When a teacher delivered
BSP to the entire class, this statement was recorded as delivered to every student. It
is possible for a teacher to never deliver a BSP to an individual of a specific demo-
graphic yet the group gets marked as receiving a BSP when it was delivered to the
entire class. Therefore, future researchers should analyze teacher statements deliv-
ered to individual students (Knochel et al., 2022) and exclude statements delivered
to students in a group. Analyzing statements delivered to individual students may
paint a more accurate picture of disproportionate practices.

Relatedly, researchers should outline clearer decision and analysis rules for disaggre-
gated data. The triangulation of single-case visual analysis (i.e., level, trend, stability)
for two data paths for different demographics and dependent measures made analysis
and phase change decisions complex. This complexity was elevated when taking into
account that, ideally, the two separate paths should be close together, yet they bounced
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when the teacher’s total frequency of statements fluctuated. Thus, examining the stabil-
ity between individual data points, as opposed to overall pattern in the data paths, may
be the most appropriate way to analyze disaggregated data visually, but clearer rules
are warranted. Additionally, adding statistical analysis, such as Hedge’s g, may aid in
analysis (Gion et al., 2020).

Further, student demographics were not provided by the student or their families,
as we did not have IRB or district approval to collect this information. Instead, we
relied on our perceptions and the teachers’ perceptions of student race and sex (Gion
et al., 2020) and these perceptions may not have aligned with actual student identity. To
advance equity work within schools, future researchers should obtain individual student
demographic data from the students themselves or their families when targeting teacher
treatment of students. It may be interesting to compare actual student demographics to
teacher perceptions for large discrepancies and then examine how teachers’ perceptions
impact their interactions with students.

Another limitation is the inability to conclude that VPF alone resulted in a change
in teacher behavior, as multiple components were included in the design. For instance,
immediately following training, teachers entered intervention. It is possible that the
training itself resulted in a change in behavior. Second, the researcher included BSP
with the graphic feedback in every email making it difficult to examine the unique
effect of graphic feedback alone. Thus, future researchers are encouraged to add in one
additional component at a time and collect data following each added component or
outline withdrawal procedures to test the effects of removing a single component. This
would aid in determining which components are necessary and sufficient to result in a
change in behavior.

Lastly, a doctoral student trained in school-based research, direct observations, and
data analysis, served as interventionist. Although the intervention was designed to be
parsimonious, a practitioner may not be able to implement such an intervention without
training and support. To enhance the scalability, future researchers should include prac-
titioners as interventionists. This would require professional development on how to
collect reliable data and make data-informed decisions about phase changes, as teacher
preparation programs generally do not provide practical experience in data-based deci-
sion-making (Majeika et al., in review). This type of training could be done in a series
of sessions where teachers get hands-on experience collecting data, implementing
intervention, and making data-based decisions alongside experts who provide on-going
support (Bruhn et al., 2019). Providing this level of training could help practitioners
as they grow in their knowledge, experience, and self-efficacy with data, and eventu-
ally, move this intervention from efficacious to effective (Hoagwood et al., 1995). Fur-
ther, an effectiveness trial in which intervention delivery was not so tightly controlled
and was implemented by practitioners would help determine usability, feasibility, and
sustainability.
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Conclusion

Teacher delivery of high rates of BSP is an evidence-based practice associated with
positive student outcomes; yet, teachers tend to deliver less than optimal rates (Gage
et al., 2018). A commonly used strategy to improve teaching practices is providing
teachers with performance feedback. Little research has been conducted on the dif-
ferential rates of BSP and reprimands by student race and sex. Results of the present
study add to the body of research in important ways. First, results indicated that pro-
viding these high school teachers with VPF increased BSP, establishing a functional
relation, and also reduced reprimands. Second, results provide some evidence that
VPF may result in more equitable delivery of BSP and reprimands by race or sex
although more research is needed. Third, increasing BSP and reducing reprimands
resulted in improvements in average class academic engagement for majority of the
teachers. Finally, the teachers found the intervention to be socially valid. Though
limitations of this study exist, the results of this study are promising and portend
well for future research and practice.
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