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ABSTRACT
Although many educators are familiar with a suggested 3:1 or 4:1
praise-to-reprimand ratio (PRR), relatively little research has been
conducted on this subject. Three years of data collected across
three states in the United States, from 19 elementary schools and
151 classrooms, during a multi-site efficacy trial were used to ana-
lyse the effect of teachers’ PRRs on their students’ on-task behav-
iour. Although no PRR threshold (e.g. 3:1, 4:1) was found where
behaviour dramatically improved, a positive linear relationship
was evident, showing that the higher the teachers’ PRR, the
higher the students’ on-task behaviour percentage. Limitations
and implications are discussed.
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Introduction

Teachers’ patterns of praise and reprimands have been studied in schools to help
develop a clearer understanding of how teacher and student behaviours interact.
Student participants in these studies have varied in age (Haydon & Musti-Rao, 2011;
Merrett & Wheldall, 1992; White, 1975), culture (Naylor, Kamps, & Wills, 2018;
Stormont, Smith, & Lewis, 2007), and disability status (Caldarella, Williams, Hansen, &
Wills, 2015; Ferrari, 1980).

There is no universal definition for praise, which may make it difficult to compare
outcomes of praise research across studies. However, despite some differences, com-
mon roots of praise found in seminal works (Brophy, 1981) have influenced many cur-
rent definitions and appear to yield positive outcomes (Floress, Beschta, Meyer, &
Reinke, 2017). During data collection for this project, praise was defined as a verbal
indication of approval following student behaviour more than acknowledging a cor-
rect response (see Method section), similar to definitions used in past studies (Brophy,
1981; Cameron & Pierce, 1994; Chalk & Bizo, 2004; Maag, 2001). Praise has been
acknowledged as the simplest classroom management strategy to implement (Gable,
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Hester, Rock, & Hughes, 2009). It has also been noted as a tool to reinforce student
behaviour (Conroy, Sutherland, Snyder, Al-Hendawi, & Vo, 2009; Weeden, Wills,
Kottwitz, & Kamps, 2016) and an opportunity to recognise student engagement
(Embry & Biglan, 2008). Its use has been correlated with positive academic and social
outcomes (Simonsen, Fairbanks, Briesch, Myers, & Sugai, 2008) as well as teacher
self-efficacy (Reinke, Herman, & Stormont, 2013). Behaviour-specific praise, in which a
precise behaviour and how it met a teacher expectation is stated, is considered a
potentially evidence-based practice, according to the guidelines of the Council for
Exceptional Children (Royer, Lane, Dunlap, & Ennis, 2019).

However, relatively low rates of teacher praise (general praise or behaviour-specific
praise) have been observed in general education settings during natural whole-class
observations (Floress, Jenkins, Reinke, & McKown, 2018) as well as during observations
of specific students displaying disruptive behaviours (Reinke, Lewis-Palmer, & Martin,
2007). Research suggests that praise is greatly under-utilised in schools, and its use
tends to decrease as students age (Floress et al., 2018; Reddy, Fabiano, Dudek, & Hsu,
2013; White, 1975).

Similar to praise, there is no universal definition for reprimands. Reprimands have
been referred to as negative communication (Rathel, Drasgow, & Christle, 2008) or con-
tingent punishment (Merrell, Ervin, & Gimpel Peacock, 2012). During data collection for
this project, a reprimand was defined as verbal disapproval (including a threat or
scolding) in response to inappropriate behaviour or instruction that the behaviour
must stop (see Method section) similar to definitions used in some past studies (Allday
et al., 2012; Downs et al., 2019). A relatively small amount of research has been
devoted to teacher reprimands, with most of this research showing negative associa-
tions with student behaviour. Teacher reprimands have been found to predict non-
compliance and negative student behaviour (Van Acker, Grant, & Henry, 1996).
Additionally, reprimands have been correlated positively with students’ problem
behaviour (Downs et al., 2019; Kodak, Northup, & Kelley, 2007) and teachers’ emotional
exhaustion (Reinke et al., 2013). Reprimand rates in elementary classrooms have been
observed to be higher than praise rates (Reinke et al., 2013; Van Acker et al., 1996).
While praise tends to decrease as grade level increases, there appears to be an
increase in reprimands (Reddy et al., 2013; White, 1975).

Given the potential for negative outcomes associated with teacher reprimands and
potential for positive outcomes associated with teacher praise, it is helpful to under-
stand how they interact and relate to student behaviour in school settings. There may
be a need for occasional specific teacher reprimands, as an all-praise approach may
not be realistic or most effective in managing student behaviour (Pfiffner, Ros�en, &
O’Leary, 1985; Ros�en, O’Leary, Joyce, Conway, & Pfiffner, 1984). Pfiffner et al. (1985)
conducted a study where they examined on-task behaviour changes for eight elemen-
tary students with behaviour challenges during three conditions: (a) regular positives
(e.g. praise, posting work) and negatives (e.g. reprimands, withdrawal of privileges), (b)
regular positives (with no negatives), and (c) enhanced positives (e.g. praise plus special
recess activities, songtime, drawing; without any negatives). On-task behaviour was
highest during the regular positives and negatives condition and lowest during the
regular positives condition, indicating that positive consequences alone were not
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effective in maintaining the on-task behaviour in the classroom. The enhanced positives
more closely approximated the on-task behaviour levels maintained in the condition
with regular positives and negatives. The regular positives and negatives condition in
this study did have higher praise with fewer reprimands (approximately 3.5 praises per
1 reprimand, although this varied per student) which may not be a ‘regular condition’
for some teachers (Reinke et al., 2007). As teacher reprimands may sometimes be
needed, it is recommended that teachers use the evidence-based practice of teacher
praise to mitigate potential negative effects of teacher reprimands (Shores, Gunter, &
Jack, 1993).

Praise-to-reprimand ratios

Of increasing interest in promoting improved student behaviour is the study of teach-
ers’ praise-to-reprimand ratios (PRRs); this is a simple strategy or intervention where
one considers the number of praise statements given compared to the number of rep-
rimands given. There is no universal definition or method of calculation for PRRs
(Sabey, Charlton, & Charlton, 2019). Various ideal PRRs, calculated by frequency counts,
have been discussed theoretically in the literature ranging from 3:1 (Shores et al.,
1993), to 4:1 (Trussell, 2008), and 5:1 (Flora, 2000). However, a ratio calculated with fre-
quency counts is difficult to use in statistical analyses requiring scaled variables.
Accordingly, PRRs were defined in this study as total teacher praise statements divided
by the sum of total teacher praise statements plus total teacher reprimands (creating
a scaled coefficient between 0 and 1; see Results section). As educators search for
feasible evidence-based interventions to fit their students’ needs, interventions that
result in positive outcomes and require little or no cost, such as PRRs, are particularly
encouraging. However, the empirical research supporting a particular PRR threshold
(or an optimal ratio at which students’ behaviour dramatically improves) is still devel-
oping (Sabey et al., 2019).

A PRR threshold would have potential to influence a number of other variables. For
example, researchers have found PRRs to correlate negatively with students’ disruptive
behaviour and positively with their classroom enthusiasm and on-task behaviour (Leff
et al., 2011). When PRRs increase, students’ on-task behaviour has been shown to
increase (White, 2010), indicating how changing these ratios could be a tool to poten-
tially influence student behaviour. Increasing these ratios has also shown to improve
class-wide behaviour management interventions (Caldarella, Williams, Jolstead, & Wills,
2017). Such patterns have motivated researchers to continue searching for an optimal
PRR threshold.

Sutherland and Wehby (2001) implemented a self-evaluation intervention with a
group of 20 Kindergarten to 8th-grade teachers and 216 students with emotional and
behavioural disorders (EBDs) attending self-contained classrooms. Average PRRs
increased for the treatment group between pre-test (2.02:1) and treatment (6.03:1)
phases and remained stable during maintenance (6.01:1). In the treatment group, stu-
dents generated a greater number of correct academic responses during the treat-
ment phase, although rates did not maintain in the maintenance phase. The authors
noted how reprimands seemed to decrease, although they were not a focus of the
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study, possibly due to improved academic instruction leading to less disruptive behav-
iour and consequently requiring fewer teacher reprimands.

Use of PRRs has increased in school-based intervention studies (Utley & Obiakor,
2015; Wills, Iwaszuk, Kamps, & Shumate, 2014), as well as in classroom climate
research (Leff et al., 2011). For example, after utilising Class-Wide Function-related
Intervention Teams (CW-FIT; Wills et al., 2010), a proactive classroom management
intervention that addresses common functions of problem behaviour by teaching
social expectations and praising and rewarding positive behaviour, increases in PRR
were shown in pre-school classrooms (2.64:1 to 9.95:1; Jolstead et al., 2017), gen-
eral education kindergarten through second-grade classrooms (1.04:1 to 6.77:1;
Caldarella et al., 2015), third- and fifth-grade art classrooms (0.91:1 to 2.65:1; Nelson
et al., 2018), and a sixth-grade music classroom (1.65:1 to 4.50:1; Caldarella et al.,
2017). Increased PRR was associated with increased on-task behaviours by students
in all of these studies, but more research is necessary to understand specific PRRs
as they affect student behaviour.

However, not all research supports the search for or use of a PRR threshold. In a
descriptive study including 24 teachers serving Native American students (McComas
et al., 2017), only opportunities to respond and reprimands significantly predicted stu-
dent on-task behaviour (praise did not), although only 18% of observations yielded
PRRs higher than 3:1. The average PRR across observations was 1.25:1; accordingly, the
authors hypothesised correlations including praise might have been stronger had
more PRRs met their optimal 3:1 standard. In another descriptive study including 268
elementary students with or at risk for EBD in general education and self-contained
classrooms (Maggin, Wehby, Moore Partin, Robertson, & Oliver, 2011), researchers
observed how students across settings remained highly engaged despite a lower PRR
than expected (near 1:1). In a third study, researchers measured the effects of a social
skills intervention called The Cool Tool on teacher and student behaviour in an urban
elementary school (Utley & Obiakor, 2015). There was no significant change in PRR
between pre-test (0.9:1) and posttest (1.2:1), but student on-task behaviour increased
from 71% to 87%.

The field seems to lack consensus regarding the importance of high PRRs. Variable
PRRs ranging from 1:1 by Maggin et al. (2011) to as high as 6:1 by Sutherland and
Wehby (2001) have been reported to be effective for improving students’ behaviour.
Additionally, outcomes following interventions have been inconsistent as well. For
instance, Jolstead et al. (2017) found increased PRR and increased student on-task
behaviour, while Utley and Obiakor (2015) found increased student on-task behaviour
with no change in PRR. Such differences could be due to a number of factors includ-
ing differing operational definitions. Rather than discouraging future PRR research,
divergent findings suggest a need for clear operational definitions. For example, it is
possible that differences in the definition of praise and how it is delivered offer an
explanation for the divergent findings in prior studies. It is also possible that PRR
thresholds might not be the same across all populations (e.g. culture, age, disability
status). For example, students with or at risk for EBD have been observed to be more
sensitive to teacher praise and reprimands than students without EBD in general edu-
cation settings (Downs et al., 2019).
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Study purpose

Considering the current state of knowledge about PRR, there is a need for research con-
ducted with large samples and clear operational definitions. This study analyses data from
a large sample of students across three states, from multiple classrooms, during various
classroom activities, and across multiple grade levels using clear operational definitions
while simultaneously measuring students’ on-task behaviour. Given the different PRR rec-
ommendations in the literature, this study examined whether or not PRRs can be used to
predict students’ on-task behaviour, and if so whether there is a PRR threshold at which
behaviour dramatically improves. Specific research questions were as follows: (a) Do
teacher PRRs predict students’ on-task behaviour and (b) Is there a particular PRR threshold
for improving students’ on-task behaviour in the classroom?

Method

Settings and participants

The data utilised in this study were gathered over 3 years as part of a multi-site rando-
mised control efficacy trial of CW-FIT (Wills, Kamps, Caldarella, Wehby, & Swinburne-
Romine, 2018). During the efficacy trial, teachers’ PRRs and students’ on-task behaviour
percentages were measured in 19U.S. elementary schools across urban and suburban
areas of Missouri, Tennessee, and Utah in treatment (n¼ 79) and control
(n¼ 72) classrooms.

Table 1 shows demographic information for each school. The total number of par-
ticipating students was 2,536 (53% male, 47% female) across 151 elementary class-
rooms (approximate ages 5–12), broken down by grade level as follows: kindergarten
¼ 19.20%, first ¼ 19.21%, second ¼ 13.91%, third ¼ 19.87%, fourth ¼ 14.57%, fifth ¼
9.27%, sixth ¼ 3.97%. The average class size was 19.69 (SD ¼ 6.01), with an average
of 2.09 (SD ¼ 2.14) students with individualised education programmes and 2.74 (SD
¼ 3.81) students identified as English language learners. Students were observed dur-
ing subjects including language arts (56%), maths (38%), social studies (3%), science
(1%), and other (2%). Approximately 7% of classrooms were special education settings.
Participating teachers (n¼ 151) were predominantly female (95%) and White/
Caucasian (83%). Teacher age ranged from 21 to 65 years (M¼ 38.51, SD ¼ 12.51).
Teachers’ highest educational level was often a master’s (46%) or a bachelor’s degree
(43%). Total years teaching ranged from 0 to 44 (M¼ 9.28; SD ¼ 9.13).

Procedures and measures

Participating schools were referred by their respective districts. School administrators
provided opportunities for researchers to request voluntary participation from teachers
and parents, who then completed appropriate informed consent procedures per insti-
tutional review board requirements at their school districts and participating univer-
sities. Researchers assigned teachers along with their classrooms to treatment or
control conditions, stratifying them by grade level (K–2, 3–6) and classroom type
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(general or special education) and then randomising with a selection function in
Microsoft Excel.

Teachers in the treatment condition were asked to use the CW-FIT intervention as
their primary classroom management tool during the time of day they experienced
the most challenging student behaviour. CW-FIT is implemented by (a) instructing stu-
dents about expected social skills, (b) organising a group contingency with a timer, (c)
providing differential reinforcement (e.g. publicly awarded points, tangible rewards)
and praise for use of expected social skills, and (d) offering a secondary tier of more
immediate support via self-management and help cards for students not responding
to differential reinforcement. See Caldarella et al. (2018) and Wills et al. (2018) for
more information regarding how the specific CW-FIT intervention procedures were
implemented. Teachers in the control condition used their typical classroom manage-
ment practices (e.g. praise, token economies, reprimands, clip charts, positive behav-
iour tickets, daily behaviour report cards, class rewards), creating an opportunity for
naturalistic observations during the times of day teachers reportedly experienced the
most challenging student behaviour. Data were collected in both conditions across
four to six months via direct observation and then entered and stored electronically
on researchers’ password-protected computers.

Direct observations
Researchers and trained observers completed 20-min observations in both treatment
and control classrooms. In each classroom, observations were completed at the same
time of day, the time chosen by the teacher as having the most challenging behav-
iour, as CW-FIT aimed to improve challenging behaviour in the classroom by praising
and rewarding positive behaviours. Teachers’ PRR and students’ on-task behaviour
were measured an average of 16 times across treatment and control classrooms dur-
ing both baseline and intervention phases.

Teacher praise and reprimand
Teachers’ praise statements and reprimands to individuals and groups were measured
using a frequency count concurrently during the 20-min observations. Praise was
defined as verbal indication of approval following student behaviour more than
acknowledging a correct response (see Caldarella et al., 2017; White, 1975; Wills et al.,
2018 for additional details). Examples included, ‘Well done class, you all followed direc-
tions and got in line quietly!’ and ‘Way to go, Robyn!’ Vague statements were not
included (e.g. ‘Thanks, Rodrigo’). Reprimand was defined as verbal disapproval (includ-
ing a threat or scolding) in response to inappropriate behaviour or instruction that the
behaviour must stop (see Caldarella et al., 2017; White, 1975; Wills et al., 2018).
Examples included, ‘Everyone needs to keep their hands and feet to self,’ or ‘Kevin, I
told you to stop throwing paper.’ Vague disapproval without instruction (e.g. ‘No,
that’s not it,’) or the action of staring at students and silently waiting for them to stop
talking were not included.

EDUCATIONAL PSYCHOLOGY 7



Student on-task and off-task behaviour
Student on-task and off-task behaviour was defined and measured as in other studies
(see Caldarella et al., 2015; Wills et al., 2018). Student behaviour was measured using
momentary time sampling at 30-s intervals during the 20-min observations. At the
end of each interval, observers recorded student groups (e.g. rows, teams, or clusters
of students that could be easily identified by the observer as a group) as engaging in
either on-task (þ) or off-task (–) behaviour. If one or more students in the group were
off-task at that moment of observation, the entire group was considered off-task for
that interval. On-task was defined as students working appropriately on a class activity
approved or assigned by the teacher: (a) attending to the teacher or task (e.g. follow-
ing along in a book or keeping eyes on teacher), (b) asking for help appropriately (e.g.
raising hand), or (c) waiting quietly. Off-task was defined as students not participating
appropriately: disrupting class, disengaging, or working on an unapproved/unassigned
activity. Following each observation, observers calculated an on-task behaviour per-
centage for the entire class by adding together the number of intervals each group
was on-task and then dividing by the total number of intervals possible.

Interobserver agreement (IOA)
Observers were trained to use the on-task observation form by studying definitions, pass-
ing a quiz, and watching videos of classrooms previously scored by the researchers. When
observers achieved 90% accuracy with training videos, they practiced observing in class-
rooms with a research coordinator until they achieved 90% accuracy, exceeding the min-
imum recommendation of at least 80% accuracy (Cooper, Heron, & Heward, 2007). Once
observers were proficient, they began data collection. During data collection a reliability
observer was present during 24% of observations across classrooms, exceeding the min-
imum recommendation of collecting IOA for at least 20% of observations (Cooper et al.,
2007). IOA was calculated following reliability observations by dividing the number of
observer agreements, by interval, by the total number of agreements and disagreements.
IOA averaged 97% (SD ¼ 3.77) across data collection, ranging from 75% to 100%.

Data analyses

We began with descriptive statistics and correlations of the variables of interest used
in the analyses. We then created a multilevel linear regression model (MLM) with time
nested within teacher to answer the research questions regarding teachers’ PRR and
students’ on-task behaviour. MLM has been previously used to analyse data from edu-
cational settings (Thum & Bhattacharya, 2001) and was found sufficient to study rela-
tions among the variables of interest (e.g. PRR and students’ on-task behaviour
percentages). Studies to date have created a scaled PRR coefficient (White, 2010) or
used MLM (Gage, Scott, Hirn, & MacSuga-Gage, 2018), but this study is the first to util-
ise both of them together.

Nested classroom data were addressed with the use of CLUSTER¼ studentID and
TYPE¼ twolevel in the ANALYSIS section of Mplus 8.1 (Muth�en & Muth�en, 2017). At
the within-teacher level we controlled for (a) observation beginning, (b) CW-FIT expos-
ure, (c) daily praise statements, (d) daily reprimands, (e) daily PRR, and (f) grade level.
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At the teacher level we controlled for (a) average number of praise statements, (b)
average number of reprimands, (c) school level free/reduced price lunch, (d) observa-
tion site (Missouri, Tennessee, Utah), (e) receipt of CW-FIT intervention, (f) average
PRR, and (g) grade level. A Bayesian estimator was used, as it has been shown to pro-
duce trustworthy results, especially with smaller sample size (Muth�en, 2010). The
Bayesian estimator in this study used uninformed priors to make its parameter esti-
mates. This was done to mimic the maximum likelihood results as much as possible
but with the advantages that the Bayesian methodology (e.g. no normality assump-
tions) provides. Assumptions of linearity, variance equality, and multi-collinearity were
tested using scatter plots, residual plots, and histograms. Missing data were addressed
using the Gibbs algorithm, which is similar to the full-information maximum-likelihood
(FIML) method in Mplus.

Results

Descriptive statistics and correlations

Table 2 shows the descriptive statistics and correlations of the variables of interest
used in the analysis. As expected, the percentage of students’ on-task behaviour was
negatively associated with total teacher reprimands (r ¼ –.32) and positively associ-
ated with both total teacher praise statements (r ¼ .37) and PRR (r ¼ .52). The CW-FIT
intervention was positively associated with on-task behaviour (r ¼ .40). As expected,
PRR was also positively correlated with total teacher praise statements (r ¼ .62) and
negatively correlated with total teacher reprimands (r ¼ –.42). The p values for all stat-
istically significant correlations were less than .001. PRR ranged from .05 (1:20) to .87
(7:1), and on-task behaviour ranged from 31.66% to 86.42%, indicating a broad range
of classroom environments relevant to the number of praise statements, reprimands,
and instances of students’ on-task behaviour.

MLM results

To answer the question of whether there is a PRR threshold, we included a squared
(nonlinear) term in the MLM. If a PRR threshold existed, the relation or line between

Table 2. Descriptive statistics and correlations of variables of interest used in multilevel linear
regression model at the teacher level (n¼ 151).

Variable
Students’ on-task

behaviour percentage
Total

teacher praise
Total teacher
reprimands

Treatment (CW-FIT)
effect

Average
PRR

Students’ on-task
behaviour percentage

1

Total teacher praise .37�� 1
Total teacher reprimands –.32�� .00 1
Treatment (CW-FIT) effect .40�� .44�� �.06 1
Average PRR .52�� .62�� �.42�� .44�� 1
Mean 65.12 9.31 5.76 .53 .52
SD 11.26 7.81 3.15 .50 .21
Min 31.66 0.40 1.11 0.00 .05
Max 86.42 47.50 17.29 1.00 .87
��p < .001; CW-FIT: class-wide function-related intervention teams; PRR: praise-to-reprimand ratio.
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PRR and on-task behaviour would be flat until this threshold was met and then a
steep incline would be apparent. The nonlinear term was found to be non-significant
(p> .05), revealing only a linear relation between PRR and on-task behaviour, with no
steep incline (see Figure 1). This answers both Research Questions 1 and 2, as it shows
that there was a relation between PRR and on-task behaviour but not an observed
threshold or tipping point. In order to understand Figure 1, we need to unpack the
PRR, which is a ratio (or percentage) of the total number of praise statements a
teacher delivers to the group (as a whole, to individuals, or small groups) over the
total number of interactions she/he has with the group (praise statements and repri-
mands). PRR is defined as total teacher praise statements divided by the sum of total
teacher praise statements plus total teacher reprimands.

A value of 1.00 on the PRR would mean all the interactions with the teacher
were praise, while a 0 would mean than none of the interactions with the teacher
were praise. A PRR value of 0.50 would mean half the interactions were praise
statements and half were reprimands (e.g. 1:1 PRR). A PPR value of 0.75 would
mean 75% of the interactions were praise statements (e.g. 3:1 PRR). In Figure 1,
floor and ceiling effects of PRR are evident, as it is not possible to have more than
100% praise or less than 0% praise. This is a slight modification (but is mathemat-
ically equivalent) to the classic PRR, as this new metric allows for the cases of no
praises or no reprimands.

As can be seen in Table 3, the effect of the CW-FIT intervention was significant
(b¼ 8.55), meaning intervention classrooms scored an average of 8.55 percentage
points higher than control classrooms on the students’ on-task behaviour metric. The

           Treatment Classrooms                  Control Classrooms

Figure 1. Simple linear relation between teachers’ average praise-to-reprimand ratio and students’
average on-task behavior percentage per teacher (n = 151).
Figuuuuure 1. Simple linear relation between teachers’ average praise-to-reprimand ratio and students’
averarrrage on-taskkkkkkkkkkk behavhhhhhhahhhhhhh ior percentage per teacher (n = 151).
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Figure 1. Simple linear relation between teachers’ average praise-to-reprimand ratio and students’
average on-task behaviour percentage per teacher (n¼ 151).
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effect of overall praise was also significant but negative (b ¼ –0.34). This counterintui-
tive result can be understood as this relationship is estimated in the presence of the
PRR which already contains the teacher praises and reprimands, therefore what is left-
over is not what would be captured in a bivariate correlation between teacher praise
and student on-task behaviour. Reprimands were not associated with on-task behav-
iour, while the PRR was positively associated with on-task behaviour (b¼ 29.37), mean-
ing as classroom PPR changed from near 0 (no praises) to near 1 (all praises) student
on-task behaviour percentage was predicted to increase by almost 30 percentage
points. An analysis revealed that the CW-FIT intervention did not interact with the
effects of teacher praise, reprimands, or PRR. Several control variables (see Data
Analyses section) were included in the final analysis but not included in Table 3
because of space limitations and because between classroom results were the focus of
the study.

Discussion

Prior research has addressed the positive effects of teacher praise (Conroy et al., 2009;
Reinke et al., 2013; Royer et al., 2019) as well as the negative effects of teacher repri-
mands (Kodak et al., 2007; Van Acker et al., 1996) on student outcomes. Researchers
have made promising discoveries by combining increased praise and decreased repri-
mands into a single construct (higher PRRs) and observing how it relates to student
outcomes, such as on-task behaviour (Caldarella et al., 2017; Leff et al., 2011).
However, PRR research in educational settings is not currently sufficient to produce a
widely accepted empirically based threshold ratio similar to the 5:1 ratio of positive to
negative statements noted in marital research (Gottman & Levenson, 1999). This study
endeavoured to analyse how teachers’ PRRs affected students’ behaviour in a large,
diverse sample of elementary schools in the United States as well as to identify a
PRR threshold.

Predicting on-task behaviour

We found a linear relationship between students’ on-task behaviour and teachers’ PRR,
which suggests that as PRR increases, students’ on-task behaviour increases in a pre-
dictable linear manner. Additionally, PRR was more highly associated with praise,
which makes sense as CW-FIT, the intervention forming the backdrop for this study,
set out to increase teacher praise, which would increase the PRR, while the

Table 3. Multilevel linear regression model results predicting students’ on-task behaviour percent-
age (n¼ 2,536 students, 151 classrooms).
Predictor variable Beta estimate Posterior SD Standardised beta

Total teacher praise –0.34� 0.15 –0.23
Total teacher reprimands –0.55 0.31 –0.14
Treatment (CW-FIT) effect 8.55� 1.80 0.39
Average PRR 29.37� 7.14 0.54

Note. Only between classroom results are shown as that was the focus of the study. The controls for daily praise,
daily reprimands, daily PRR, when treatment started, observation site, school free/reduced priced lunch, and grade
level are not shown for space limitations. �Parameter estimate of 0 was not in 95% Bayesian credibility interval, indi-
cating statistical significance.
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intervention did not seek to directly affect teacher reprimands. Both the CW-FIT and
control group showed 20% to 30% improvements in student on-task behaviour as PRR
varied from near 0 to near 1. Further, the higher mean percentage of students’ on-
task behaviour observed in the CW-FIT group provides additional support for proactive
classroom interventions intended to improve student outcomes. Figure 1 suggests
that if teachers can simply reach a 1:1 PRR ratio, students’ on-task behaviour could
reasonably be expected to reach approximately 60% in the absence of other interven-
tions. Results from these analyses are similar to previously published research showing
that increased PRR is associated with increased student on-task behaviour (Jolstead
et al., 2017; Leff et al., 2011; White, 2010).

A PRR threshold

In this study, the quadratic term was not significant, which suggests that there is not
a PRR threshold, or ‘tipping point’ (e.g. 3:1 or 4:1), at which on-task behaviour drastic-
ally improves. Instead, study results suggest that as teachers’ PRRs increase, students’
on-task behaviour linearly increases. Results suggest that if teachers can increase their
PRR to even a 1:1 ratio, students’ on-task behaviours will improve, similar to the find-
ings of Pisacreta, Tincani, Connell, and Axelrod (2011). This knowledge can be helpful
for teachers, as some find it difficult to continually maintain high rates of praise
(Dufrene, Lestermau, & Zoder-Martell, 2014). If teachers can simply praise more and
reprimand less, student behaviour is likely to improve. This approach is simpler than
trying to keep track of a specific target PRR.

Study results add a great deal more specificity to past research. Although a general
rule of thumb in education is to strive for a PRR threshold of approximately 3:1
(Shores et al., 1993) or even 6:1 (Sutherland & Wehby, 2001), our analysis did not con-
firm this or any ratio as a tipping point. We found instead of a specific PRR; the higher
the PRR (more praise, fewer reprimands) the better the students’ on-task behaviour.
The CW-FIT intervention was necessary to get to PRR ratios at or above 3:1.

In positive behaviour intervention and support theory, a realistic expectation is that
about 80% of students will respond to a Tier 1 or universal level of support (Sugai &
Horner, 2002). Thus teachers should expect that 80% of their class should respond to
the use of a universal intervention such as increased PRR. In our research, we found
that as PRR increased, students did improve to a desired level of on-task behaviour.
However, PRR alone is unlikely to achieve consistently high levels of on-task behaviour
for all students: Sound instructional techniques and other evidence-based classroom
management strategies must also be used (Simonsen et al., 2008).

Limitations and directions for future research

Various limitations became apparent during this study. Generalisation of the study was
limited because data were collected from an efficacy trial involving only one behav-
ioural intervention programme in elementary schools in the United States. Although
we accounted for the treatment condition, future research would be stronger utilising
data from other behaviour intervention programmes and including secondary school
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settings in other geographical areas to determine whether the results are similar.
Further, data were not collected during a uniform subject (e.g. maths, science) or
instructional activity (e.g. large group instruction, individual seat work). As a result,
there may have been more or less opportunities to praise or reprimand based on the
subject or instructional activity occurring in a classroom. Research conducted during a
uniform period may yield additional results on the effects of teacher PRR and students’
on-task behaviours.

Another limitation was that we did not assess the effects of PRR on individual stu-
dents versus the whole class, students’ disruptive behaviour, or the particular effects
on students with or at risk for EBD, although these applications are worthy of future
research as recently explored by Caldarella, Larsen, Williams, Wills, and Wehby (2019).
Additional research could examine whether there is a difference for students who
receive individual praise/reprimands compared to those only receiving whole class
praise/reprimands, as well as behaviour specific praise compared to different types of
praise (e.g. praise for ability or effort). Also, we did not examine the effects of PRR on
classroom climate, other than the effects on student on-task behaviour, although this
may be an area for future research.

In this study, although we noted higher PRR is more effective on improving student
behaviour than lower PRR, it is unclear as to whether students need reprimands. In
the study by Pfiffner et al. (1985), they found that an all praise approach was not as
effective as one with both praise and reprimands. The effects of reprimands on stu-
dent on-task behaviour are an area worthy of future research.

While we did not find any particular effects of grade level as a control variable on
PRR, we did not test for an interaction effect between grade level and PRR as it was
not a focus of this study. It would be worthwhile to further explore the effects of
grade level on PRR and on-task behaviour. Although teachers often praise less and
reprimand more (lower PRR) as grade level increases (Reddy et al., 2013; White, 1975),
it is unknown what the effects are on student on-task behaviour across grade levels.

Finally, while the efficacy trial utilised a randomised control design to strengthen
the causal results of increasing PRR on students’ on-task behaviour, verifying the find-
ings with other samples would strengthen results overall. As a particular PRR threshold
of effectiveness was not detectable does not necessarily mean one does not exist–with
a more diverse sample and more statistical power such a threshold could
become evident.

Conclusion

Results of this study are promising and suggest that as elementary teachers’ PRR
increases, students’ on-task behaviour increases as well. Teachers may utilise study
results to improve classroom environments by increasing their PRR, thus improving
the behaviour of elementary students, although additional research is needed. Future
PRR studies might focus on understanding the relationship between teacher and stu-
dent variables across a number of settings, which could be accomplished by involving
additional diverse samples, by using consistent operational definitions across multiple
settings (e.g. classroom activities, grades), and by measuring both teacher and student
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behaviour. However, we agree with Sabey et al. (2019) that ratio research should focus
less on identifying a single rule and more on responding appropriately to specific
classroom and individual student needs. While increasing teachers’ PRRs can improve
students’ on-task behaviour, other classroom management strategies are also recom-
mended such as teaching and reminding students of classroom expectations, increas-
ing opportunities to respond, using a continuum of strategies to acknowledge
appropriate and inappropriate behaviour, and positively supporting students while
managing classroom behaviour (Simonsen et al., 2008). This study results are hopeful,
as they indicate that any increase of teachers’ PRR appears to lead to increased stu-
dents’ on-task behaviour in elementary school classrooms.
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