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Abstract

Spring 2020 pandemic-control policies included an abrupt shift to remote teaching, which may have affected physical education
(PE) teachers’ perceived effectiveness. This study examined K-12 PE teachers’ perceived effectiveness in association with
student attendance, teacher adaptability, PE supports, teaching format (in-person, remote synchronous, remote asynchronous,
etc.), and teacher- and school-level demographics at three time points (pre-pandemic 2019-early 2020, Spring 2020, 2020-2021
school year). An electronic survey was developed by an expert panel and distributed to U.S. public school PE teachers
(convenience sampling via school health-related organizations). For analyses, teacher perceived effectiveness was dichotomized
(very/extremely effective= “1”; not at all/slightly/moderately effective= “0”). Logistic regression models assessed associations
between perceived effectiveness and independent variables (student attendance, teacher adaptability, PE supports, teaching
format, and demographic variables) at each time point. Respondents (n=134; M age=46) were mostly female (62%), general PE
teachers (82%, versus adapted), had a graduate degree (66%), had >11 years of teaching experience (63%), and from 26 states.
Perception of being very/extremely effective was highest pre-pandemic 2019-early 2020 (93%), lowest in Spring 2020 (12%),
and recovered somewhat in 2020-2021 (45%). During the 2020-2021 school year, teachers had greater odds of perceiving they
were more effective if they reported having higher student attendance (OR 1.06 [CI:1.02-1.09], p>.001) and higher adaptability
(OR 1.22 [CI: 1.09-1.37], p>.001), adjusting for gender, education level, years of experience, grade level taught, and Title I
status. Professional development opportunities are needed for remote teaching of PE to enhance teachers’ adaptability and
perceived effectiveness during potential future school closures.
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Schools are recognized as a logical setting for
improving student physical activity (PA) behaviors, skills,
values, and beliefs, since students spend a majority of their
time there (IOM, 2013). Opportunities to improve these
behaviors include physical education (PE) and other
school-based PA opportunities (e.g., before or after school
PA programs), which are beneficial to student health and
academic outcomes and can have long-term positive effects
on PA habits into adulthood ( Bailey, 2006; Kuhn et al.,
2021; Trudeau et al., 1999). Spring 2020 pandemic-control
policies included school closures, which forced schools to
change how instruction was delivered and affected whether
and how students received PE and other PA opportunities
provided by schools (Pavlovic et al., 2021). As a result,
most PE teachers shifted to remote teaching, where trial-
and-error methods were used to implement PE virtually
(Jeong & So, 2020). During this time, many PE teachers
adapted to implementing PE online by focusing on
providing PA opportunities at home and outdoors while
encouraging student self-monitoring and goal setting
(Gobbi et al., 2020). However, PE teachers also reported
implementation challenges, including difficult
communication with students, lack of student participation,
limited student access to virtual content and technology,
difficulty meeting students’ needs, and having a remote
work arrangement (Centeio et al., 2021; Pavlovic et al.,
2021). Studies have demonstrated how these challenges,
along with the isolation of remote teaching, negatively
impacted PE teachers’ perceived effectiveness of their
teaching and student learning (Chan et al., 2021; Mercier et
al., 2021).

Teacher effectiveness can be defined in terms of growth
in student learning and is closely tied to PE program
effectiveness ( Burroughs et al., 2019; Goe, 2007;
McKenzie & Lounsbery, 2014). Interventions to enhance
PE teacher effectiveness have shown to increase student PA
while in PE (Powell et al., 2016). Additionally, it is
recommended that a measure of PE teacher effectiveness
include student engagement in PA both in and outside of
PE (McKenzie & Lounsbery, 2013). Student engagement
has been found to predict teacher effectiveness as measured
by course evaluations, but student attendance is required
for students to be engaged (Richmond et al., 2015).
Overall, student attendance declined during the COVID-19
pandemic, and school districts that were not providing in-
person instruction had even lower attendance rates than
school districts that provided in-person instruction during
the 2020-2021 school year (Carminucci et al., 2021).

The abrupt change in teaching format could be another
factor related to teachers’ perceived effectiveness. Prior to
the pandemic, one study reported that classroom teachers
were unprepared for remote teaching in a virtual format, as
the majority of teacher preparation programs did not
formally prepare teachers for this mode of program
delivery ( Rehn et al., 2018; Graziano & Bryans-Bongey,
2018). During the pandemic, PE and classroom teachers
perceived a decrease in their teaching effectiveness and
noted a lack of social interaction due to remote learning
formats which were synchronous (i.e., real-time online
instruction), asynchronous (i.e., online independent

learning) or hybrid (i.e., combination of in-person
instruction and either synchronous or asynchronous remote
learning) (Chan et al., 2021; Flack et al., 2020; Hamilton et
al., 2021; Mercier et al., 2021).

During COVID-19-related school closures, adapting to
remote teaching was crucial for PE teachers, as PE is a
unique subject in which demonstration by the teacher and
practice by students are required to learn skills.
Adaptability is the ability to adapt to a changing
environment and is an attribute necessary for change
(Lehman et al., 2002). The ability to adjust instructional
practices to meet student needs is known as a characteristic
of effective teaching that promotes student engagement and
positive student outcomes (Collie & Martin, 2016; Darling-
Hammong, 2005; Williams & Baumann, 2008). Teacher
adaptability for in-service teachers can be strengthened by
professional development that includes active learning,
effective instruction application, and reflection (Parsons et
al., 2016). For preservice teachers, adaptability can be
enhanced through educational psychology units in teacher
education courses, scenario-based learning, and
engagement with in-service teachers (Granziera et al.,
2016). Since PE teachers were forced to adapt to remote
teaching during the pandemic, it is essential to understand
how their perceived adaptability may have related to their
perceived effectiveness during this time.

Prior to the pandemic, studies showed that the presence
of external supports including equipment, facilities and
funding, school and district leadership, school and district
policies, and professional development were necessary for
effective PE implementation (Government Accountability
Office, 2012; Carson et al., 2014; Agron et al., 2010;
Chriqui et al., 2013; Braga et al., 2017). During the
pandemic, changes in the presence of these factors could
have affected teachers’ perceived effectiveness. One
qualitative study showed that professional development for
remote teaching, administrative support, and equipment
were necessary for successful implementation of PE during
the pandemic (Vilchez et al., 2021). Furthermore, a survey
of 226 teachers from three U.S. states found that teachers
lacked professional development for remote teaching
specific to PE (Johnson et al., 2021). However, less is
understood about how the presence or absence of these
supports could have related to teachers’ perceived
effectiveness throughout the pandemic.

Factors at the teacher- and school-level could also be
related to teachers’ perceived effectiveness of their
teaching and student learning during the pandemic.
Teacher-level factors studied in relation to effectiveness
during non-pandemic times include gender, education level,
and years of experience. In one study using a survey to
evaluate teacher effectiveness, men reported higher
perceived effectiveness than women (Roy & Halder, 2018).
However, another study found that gender and education
level were not correlated with teacher effectiveness (Slater
et al., 2012). Years of experience has been found to be
related to teacher effectiveness in that teachers with more
experience were more effective than teachers with less
experience (Buela & Joseph, 2015; Slater et al., 2012).
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Factors at the school-level that may be related to teacher
effectiveness include school level and title I status (i.e., a
status designated to a school by a federal program that
provides financial assistance to schools with large
populations of children from low-income families to ensure
that all children meet challenging state academic standards)
(U.S. Department of Education, 2019). Studies have found
that middle school teachers were less effective (measured
via teacher observations) than elementary school teachers
in Math and English and language arts (ELA) and other
research has shown that school socioeconomic status was
positively related to students’ achievement ( Mihaly &
Mccaffrey, 2015; Akay & Karadag, 2019; Xuan et al.,
2019).

Although other studies examined PE teacher
effectiveness during the pandemic, this study sought to
understand how the abrupt transition to remote teaching in
Spring 2020 affected teachers’ perceived effectiveness of
their teaching and student learning before and at two
timepoints during the pandemic (Chan et al., 2021; Mercier
et al., 2021). The purpose of this study was to examine PE
teachers’ perceived effectiveness in association with
student attendance, student engagement, teacher
adaptability, external PE supports, and teaching format,
while controlling for teacher- and school-level
demographics at three time points: pre-pandemic 2019-
early 2020, during Spring 2020 school closures, and in the
2020-2021 school year following the onset of the
pandemic. We hypothesized that perceived effectiveness
would be associated with higher student attendance, higher
teacher adaptability, having more external supports for PE,
and teaching in-person without physical distancing at all
three time points.

Methods
Study Design

An electronic survey that assessed PE teacher
effectiveness, student attendance and engagement, teacher
adaptability, external supports for teaching, teaching
format, and teacher- and school-level demographics was
developed by an expert panel from the Centers for Disease
Control and Prevention’s (CDC) Physical Activity Policy
Research Evaluation Network (PAPREN) school wellness
working group. Survey items were found through literature
searches and adapted from established measures. The
survey was pilot tested by in-service PE teachers for
feedback on wording/phrasing that needed to be adjusted
and the time it took to complete. Questions assessed
outcomes at three time points (i.e., pre-pandemic 2019-
early 2020, during Spring 2020, and in the 2020-2021
school year). Outcomes were assessed retrospectively for
pre-pandemic 2019-early 2020 and Spring 2020, while
2020-2021 data were collected in real time. The electronic
survey was posted to social media platforms (e.g., Twitter)
and sent via email to PE teachers in the U.S. by PE related
organizations, including the Society for Health and
Physical Educators (SHAPE) America, SHAPE Maryland
and California, Active Schools, the National Consortium
for Physical Educators for Individuals with Disabilities
(NCPEID), and the Maryland and West Virginia State

Departments of Education. The survey was disseminated
between November 2020 and May 2021. One organization
resent the survey each month with their monthly newsletter
and the social media post was re-shared multiple times. We
ensured that participants did not respond to the survey
multiple times by examining IP addresses and their
corresponding survey answers to ensure uniqueness of
responses. Participants provided consent by clicking on the
survey link, and IRB approval was granted by the
University of Maryland School of Medicine (HP-
00093542).

Measures

PE teachers’ perceived effectiveness

Given the participant burden of using a full scale to
assess effectiveness, we adapted a previously-used single-
item measure to assess PE teachers’ perceived effectiveness
during the pandemic at three time points (Mercier et al.,
2021). The item read “How effective did you perceive your
teaching and student learning of PE at each time point?”
Responses were on a five-point Likert-type scale ranging
from 1 (not at all effective) to 5 (extremely effective).
Effectiveness was dichotomized for analysis and reporting
below so that 1 included ‘very effective’ and ‘extremely
effective’ and 0 included ‘moderately effective,” ‘slightly
effective,” and ‘not at all effective.” The variable was
dichotomized this way so that our findings would show
associations with the “ideal” answers (i.e., very and
extremely effective).

Estimated percent of student attendance

Teachers were asked to estimate the percent of student
attendance using a single item that read “Please estimate
the percent of students that attended your PE and/or
adapted PE class at each time point.” Responses were on a
continuous sliding scale from 0 to 100 percent.

Estimated percent of student engagement

Estimated percent of student engagement was assessed
using a single item that read “Please estimate the percent of
students that were engaged in your PE and/or adapted PE
class at each time point.” Responses were on a continuous
sliding scale from 0 to 100 percent. As a preamble to the
question, we defined engagement as “the degree of
attention, curiosity, interest, optimism, and passion that
students show when they are learning or being taught” (The
Glossary of Education Reform, 2016).

PE teacher adaptability

Teacher adaptability was assessed via a total of five
items, including four adapted items from the Texas
Christian University Organizational Readiness Scale (TCU
ORC-D4) (Lehman et al., 2002). For example, the TCU
ORC-D4 question “You are able to adapt quickly when you
have to make changes” was slightly modified to “You have
been able to adapt quickly to make changes to implement
PE and/or adapted PE during the pandemic.” Additionally,
one question was added by the authors to examine teachers’
adaptability for using technology that read “You have been
able to adapt to using online or app-based physical activity
assessments to monitor student physical activity during
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PE.” Responses were on a five-point Likert type scale
ranging from 1 (strongly disagree) to 5 (strongly agree).
For analysis purposes, one item was reverse coded: “You
have sometimes been too cautious or slow to implement PE
and/or adapted PE during the pandemic.” Based on the
TCU ORC-D4 scoring guide, scores were obtained by
summing the responses, dividing the sum by the number of
items included (i.e., 5), then multiplying by 10 to rescale
scores from 10 to 50.

External PE supports

Teachers self-reported the environmental, leadership
and wellness team, policy, and professional development
supports that were available for PE at each time point.
Participants indicated whether each support was present
before, during, or in the school year following the
pandemic. Items were based on supports identified in a
conceptual model for school-wide physical activity (Carson
et al., 2014). Responses were summed to create a sum score
for each time point, with higher scores indicative of more
supports (items listed in Table 3).

Teaching format

Teaching format was self-reported for each time point.
Options included: (a) teaching in-school without physical
distancing, (b) teaching in-school with physical distancing,
(c) hybrid (both in-person and remote) learning, (d)
synchronous remote learning, (e) asynchronous remote
learning, and (f) PE not permitted. Participants could select
more than one format for each time point.

Demographics

Teachers self-reported teacher-level demographic
variables including gender, primary role (general PE
teacher, adapted PE teacher, or both), age, level of
education, years of teaching experience, and the state they
taught in. Teachers also self-reported school-level
demographic variables including grade level taught (i.e.,
elementary, middle, multiple grade levels), Title I status,
total student enrollment, and the number of full- and part-
time PE teachers at their school. Data on school district
locale and race/ethnicity were collected from the National
Center for Education Statistics (NCES) based on zip code,
if provided.

Statistical Analysis
Descriptive analyses were performed for continuous
variables by calculating means and standard deviations and

for categorical variables by calculating frequencies. We

Table 1. Sample characteristics (N=134)

were unable to calculate the response rate since we did not
know the number of individuals on many of the PE-related
organizations’ listservs and were unable to know how many
people came across the survey posted on social media. We
assessed internal consistency using Cronbach’s alpha for
the adaptability scale. Binary logistic regression models
were run to assess associations between the dependent
variable (perceived effectiveness) and independent
variables (% student attendance, teacher adaptability, PE
supports, teaching format, and demographic variables) at
each time point. We assessed multicollinearity and found
that student engagement was correlated with student
attendance (Pearson correlation, 7=.5). Since we chose a
more conservative threshold for excluding pairs of
correlated predictors in the models (r=.5), engagement was
excluded from the main analyses (Booth et al., 1994). The
first model (pre-pandemic 2019-early 2020) included
estimated % student attendance, teacher adaptability sum
score, and PE support sum score for pre-pandemic 2019-
early 2020. The second (Spring 2020) and third models
(2020-2021 school year) included estimated % student
attendance, adaptability sum score, PE support sum score,
and teaching format. The fourth model (2020-2021 school
year) included estimated % student attendance, adaptability
sum score, PE support sum score, teaching format and
adjusted for teacher gender, education level, years’
experience, grade level taught, and school Title I status.
Teaching format was not included in the first model
because instruction was primarily in-person prior to the
pandemic. Data were analyzed using SPSS version 26.

Results
Participant Characteristics

Table 1 shows participant characteristics. The sample
included 134 public school PE teachers from 26 states from
all four regions of the U.S. The mean age was 46
(SD=10.4), and most were female (62%), general PE
teachers (82%), had a graduate degree (66%), and had
between 0-10 years of teaching experience (37%). The
schools where teachers worked were primarily elementary
(66%), had Title I status (54%), had a midsize student
enrollment (i.e., 400-1199 students; 52%), were in
suburban locations (44%), and had a student racial/ethnic
composition of >50% white students (65%). Participants’
self-reported average number of full-time PE teachers
working at their school was 2.17 and the average number of
part-time PE teachers working at their school was .33.

N (%)

Gender (n=134)

Male 47 (35%)

Female 83 (62%)

Non-binary 1 (1%)

Prefer not to answer 3 (2%)
Level of Education (n=134)

No graduate degree 44 (33%)

Graduate degree 88 (66%)

Prefer not to answer 2 (1%)
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Primary role (n=134)

General physical education teacher 110 (82%)

Adapted physical education teacher 9 (7%)

Both 15 (11%)
Years of experience (n=133)

0-10 years 49 (37%)

11-20 years 44 (33%)

21+ years 40 (30%)
Grade level taught (n=133)

Elementary (K-5" grades) 88 (66%)

Secondary (6-12" grades) 46 (34%)
Title I School (n=133)

Yes 72 (54%)

No 61 (46%)
School enrollment (#=133)

0-399 42 (32%)

400-1199 69 (52%)

1200 or more 22 (17%)
District locale (n=117)*

Rural 28 (21%)

Suburban 59 (44%)

Urban 30 (22%)
District race/ethnicity (n=113)*

>50% White 87 (65%)

<50% White 26 (19%)

M (range)

Age (n=131) 46 (range: 26-70)

# full-time PE teachers at school (n=131)
# part-time PE teachers at school (n=132)
# of states PE teachers were located (n=134)

2.17 (range: 0-10)
.33 (range: 0-3)

26

Note. The full analytic sample was 134. The sample size for characteristics varies due to incomplete responses. *Data was pulled
from the National Center for Education Statistics based on zip code, if provided by participant.

Estimated Attendance, Engagement, and Teaching

Format

Figure 1 shows PE teachers’ estimated percent of
students that attended and were engaged in PE at each time
point with the teaching format for each time point. Pre-
pandemic 2019-early 2020, PE teachers’ estimated
attendance and engagement averaged 94% and 91%

respectively, while 88% of teachers reported teaching in
school without physical distancing. During the Spring of
2020, PE teachers’ estimated attendance and engagement
averaged 38% and 40% respectively while 48% of teachers
reported asynchronous remote learning. During the 2020-
2021 school year, PE teachers’ estimated attendance and
engagement averaged 73% and 70% respectively, while
77% of teachers reported teaching in more than one format.
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Before Spring 2020 2020-2021
(n=100) (n=96) (n=101)
In school - no physical distancing 88 (88%) 2 (2%) 1(1%)
In school with physical distancing 1(1%) 1(1%) 2 (2%)
Hybrid learning 0 0 2 (2%)
Distance learning — synchronous 0 7 (7%) 16 (16%)
Distance learning — asynchronous 0 46 (48%) 2 (2%)
PE not permitted 0 1(1%) 0
More than one format 11 (11%) 39 (40%) 78 (77%)

Figure 1: PE teachers’ estimated percent of students that attended and were engaged in PE at each time point. Frequency of PE teaching format at each timepoint is shown in table
below the figure.
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PE Teachers’ Perceived Effectiveness

PE teachers’ perceptions of their effectiveness of
teaching and student learning at each time point is shown in
Supplementary Material 1. Pre-pandemic 2019-early 2020,
93% of teachers perceived their teaching and student
learning to be very or extremely effective. During the
Spring of 2020, only 12% of teachers perceived their
teaching and student learning to be very or extremely
effective. During the 2020-2021 school year, 45% of PE
teachers perceived their teaching and student learning to be
very or extremely effective.

PE Teacher Adaptability

Table 2 shows PE teachers’ self-reported adaptability.
70% of teachers reported agreeing or strongly agreeing that
they were able to adapt quickly to make changes to
implement PE during the pandemic. 88% of teachers
reported agreeing or strongly agreeing that they were
willing to try new ideas to implement PE during the
pandemic even if some staff members were reluctant. The
average score for adaptability was 35.64 (range: 22-50) and
the Cronbach’s alpha was .57.

Table 2: PE teachers’ self-reported Organizational Readiness for Change — Adaptability Scale

Strongly disagree- Strongly agree / Agree
uncertain (1-3) (4-5)
1. Learning and using new procedures for implementing PE and/or o o
adapted PE during the pandemic has been easy for you 79 (59%) >4 (40%)
2. You have been able to adapt quickly to make changes to implement o o
PE and/or adapted PE during the pandemic 39 (29%) 94 (70%)
3. You have been willing to try new ideas to implement PE and/or
adapted PE during the pandemic even if some staff members were 15 (11%) 118 (88%)
reluctant
4. You have sometimes been too cautious or slow to make changes to o o
implement PE and/or adapted PE during the pandemic 104 (78%) 29 (22%)
5. You have been able to adapt to using online or app-based physical 52 (39%) 81 (60%)

activity assessments to monitor student physical activity during PE

Average score:

35.64 (Range: 22-50)

Note. n=133. Cronbach’s alpha=0.57
PE Supports

Table 3 shows self-reported supports for PE at each time
point. Teachers averaged 9.72 supports pre-pandemic 2019-

early 2020, 6.07 supports during the Spring of 2020, and
8.64 supports during the 2020-2021 school year.
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Table 3. PE teachers’ self-reported supports for PE at each timepoint

Before Spring 2020 2020-2021

Environment

Access to online application or platform to track/monitor student physical activity during PE (n=101) 31 (31%) 33 (33%) 51 (51%)

Financial support for PE program needs (e.g., equipment, etc.; n=101) 67 (66%) 25 (25%) 48 (48%)

Time for planning and implementing PE (n=102) 84 (82%) 72 (71%) 86 (84%)

Use of gymnasium for PE (n=103) 91 (88%) 10 (8%) 48 (47%)

Use of school outdoor space for PE (n=102) 93 (91%) 13 (13%) 51 (50%)
Leadership and wellness teams

Parent support for PE (n=102) 73 (72%) 45 (44%) 64 (63%)

Classroom teacher support for PE (n=101) 72 (72%) 54 (54%) 71 (70%)

School wellness team support for PE (n=100) 48 (48%) 32 (32%) 38 (38%)

School leadership support for PE (i.e., administration; n=102) 75 (74%) 58 (57%) 73 (72%)

District leadership support for PE (i.e., school board, superintendent; n=99) 55 (56%) 40 (40%) 49 (50%)
Policy supports

School policies that ensured PE was provided (n=101) 89 (88%) 63 (62%) 83 (82%)

District policies that ensured PE was provided (n=100) 87 (87%) 60 (60%) 78 (78%)
Professional development

Opportunities for professional development in online teaching/remote program delivery for PE (n=101) 22 (22%) 55 (55%) 72 (71%)

Opportumtles for Erofessmnal development for PE (other than online teaching/remote program 78 (77%) 35 (34%) 46 (45%)

delivery for PE; n=102)

Average sum score (out of 14 items): 9.72 6.07 8.64

Note. 28 teachers stopped the survey halfway and did not provide responses to these questions, thus decreasing the sample size.

Characteristics Associated with Teachers’ Perceived Effectiveness

student attendance (Adj. OR 1.05, p=001) and higher adaptability scores (Adj. OR

1.19, p<.001) were significantly associated with teachers’ perceived effectiveness,

Table 4 presents the results of the adjusted logistic regression models that

meaning that teachers who reported higher rates of student attendance and

examined characteristics associated with teachers’ perceived effectiveness. In model adaptability scores had 1.05 and 1.19 times the odds of perceiving themselves as
1, there were no significant associations with teachers’ perceived effectiveness pre- very or extremely effective, respectively. In model 4 during the 2020-2021 school
pandemic 2019-early 2020. In model 2 during the spring of 2020, asynchronous year, higher student attendance (OR 1.06, p<.001) and higher adaptability scores
remote learning (Adj. OR .01, p=.012) was significantly associated with teachers’ (OR 1.22, p<.001) remained significantly associated with teachers perceived
perceived effectiveness, meaning that teachers were .01 times less likely to perceive effectiveness after adjusting for covariates.

themselves to be very or extremely effective if they were in an asynchronous remote
learning format versus not. In model 3 during the 2020-2021 school year, higher
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Table 4. Adjusted logistic regression models for attendance, adaptability, PE support, demographics, and PE format in relation to

perceived effectiveness

Dichotomized Effectiveness Score

Model 1: Model 2: Model 3: Model 4:
Dichotomized Dichotomized Dichotomized Dichotomized
Effectiveness Effectiveness Effectiveness Effectiveness
Before Spring 2020 2020-2021 Adjusted model
(n=100) (n=97) (n=100) (2020-2021; n=99)
0,
OR (95% CI) OR (95% CI) OR (95% CI) Gl v )
Estimated % student attendance .94 (.80-1.10) 1.02 (.98-1.06) 1.05 (1.02-1.07)** 1.06 (1.02-
1.09)**
Adaptability score .32 (.94-1.06) 1.07 (.89-1.28) 1.19 (1.08-1.31)** 1.22 (1.09-
1.37)**
PE support sum score .76 (\81-1.34) 1.38 (.93-2.05) 1.00 (.85-1.18) .96 (.80-1.16)

PE Delivery Format (see Note)
PE offered in school no physical
distancing
PE offered in school with physical

distancing
Remote learning — synchronous

Remote learning - asynchronous

Hybrid learning

More than one format
Gender (ref: male)
Female
Education level (ref: no graduate degree)
Graduate degree
Years experience (ref: 0-10 years)
11-20 years
20+ years
Grade level taught (ref: K-5)
Secondary schools (grades 6-12)

Title I status (ref: not a Title I school)

Title I school

8.60 (.11-660.51)

2.31 (.03-211.40)

17 (.01-2.84)
.01 (.00-.40)*

.19 (.00-17.86)

8.88 (.15-509.90)

1.66 (.34-8.01)
45 (.11-1.76)
70 (.21-2.30)
78 (.20-3.01)
1.14 (.29-4.54)

2.67 (.45-15.93)

1.72 (.28-10.39)
38(.07-1.99)
77 (20-2.93)
1.55 (:31-7.73)
1.43 (.26-7.67)

1.96 (.27-14.09)

2.17 (.64-7.39)

1.86 (.54-6.47)

2.40 (.62-9.27)

2.06 (.53-8.08)

87 (.19-3.89)

2.57 (.69-9.57)

Note. *p<.05 **p<.01. Significant regression coefficients are in bold fonts. Dependent variable: Teachers’ perceived
effectiveness dichotomized (1=very or extremely effective; O=not at all — moderately effective). Each item under PE delivery
format was a separate variable; the referent group for each delivery format was “No.” Model 1 adjusted for PE support sum
score. Models 2 and 3 adjusted for PE support sum score and PE delivery format. Model 4 adjusted for PE support sum score,
PE delivery format, gender, education level, years of experience, grade level taught, and Title I status.
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Discussion

This study examined PE teachers’ perceived
effectiveness in association with student attendance, teacher
adaptability, external supports for PE, teaching format (in-
person, remote synchronous, remote asynchronous, etc.),
and teacher- and school-level demographics at three time
points in a national sample of PE teachers. We found that
teacher effectiveness, adaptability, student attendance and
engagement, and external PE supports all decreased during
Spring 2020 and partially rebounded during the 2020-2021
school year. We also found that student attendance and
teacher adaptability were positively associated with
teachers’ perceived effectiveness during the 2020-2021
school year, highlighting the importance of supporting and
strengthening teachers’ adaptability for changing teaching
formats from in-person to remote teaching. With the
significant declines seen in children’s PA from before to
during the pandemic, it will be important to address these
issues to continue providing PE and other school-based PA
opportunities in case of future school closures (Kuhn et al.,
2022). Presented below are implications and future
directions for research and practice regarding PE teachers’
perceived effectiveness during remote teaching.

Teacher effectiveness, adaptability, student attendance
and engagement, and external PE supports showed a
substantial decline in Spring 2020 and rebounded in the
2020-2021 school year. The results showed that teacher
effectiveness decreased during Spring 2020, which is in line
with other studies that found that PE teachers perceived
themselves to be less effective (Chan et al., 2021; Mercier et
al.,, 2021). Likewise, declines in student attendance and
engagement reported in the present study were also in line
with national data showing substantial declines in student
attendance and enrollment during the 2020-2021 school year
(Carminucci, 2021). The number of PE supports declined
during Spring 2020 as well. Although outcomes rebounded
during the 2020-2021 school year, they did not return to pre-
pandemic levels. These declines may indicate that schools
were not prepared for the abrupt transition to remote
teaching. In the future, teachers should be offered more
professional development for remote teaching so that they
are better able to adapt to changes in the mode of program
delivery, for both synchronous and asynchronous formats,
thereby improving the amount of PA opportunities provided
to students. Synchronous remote learning may more closely
simulate in-person instruction and help to increase teachers’
perceived effectiveness when online PE is necessary.

This study demonstrated that teachers’ perceived
effectiveness was negatively associated with asynchronous
remote learning during Spring 2020 but was positively
associated with their estimated student attendance and
perceived adaptability during the 2020-2021 school year.
During Spring 2020, most teachers (48%) reported using
asynchronous remote learning, which may have catered
better to students who did not have easy internet access.
Although the asynchronous format may have been perceived
as more flexible for teachers compared to the synchronous
format, teachers perceived themselves to be less effective
while teaching in this format (Hamilton et al., 2021). Since

the odds ratio for asynchronous remote learning was small
(.01), the odds were not much worse than teachers would feel
less effective during asynchronous remote learning.
However, the odds were stronger that teachers would feel
effective when they scored higher on adaptability and
perceived student attendance to be higher, which highlights
the importance of strengthening teachers’ adaptability
through additional professional development so that they can
adjust to student needs and continue providing effective
instruction and PA opportunities. This finding is in line with
previous research, since the ability to adjust instructional
practices to meet student needs is a characteristic of effective
teaching (Collie & Martin, 2016). The finding that student
attendance was associated with teacher effectiveness was not
surprising. Perhaps teachers perceived students who
attended the class to also be engaged by participating and
interacting with the content, which could have led them to
perceive that their instruction was effective (Richmond et al.,
2015). In the adjusted model, demographic variables were
not associated with teachers’ perceived effectiveness
suggesting that all teachers were affected by the pandemic
regardless of demographics. Although 66% of teachers held
a graduate degree, the results are in line with previous
research that showed no associations between level of
education and teacher effectiveness (Slater et al., 2012).

Strengths and Limitations

This study had several strengths and limitations. This
study examined variables at three time points to describe
changes over time, however we used a self-report survey that
required participants to retrospectively answer questions,
which may have resulted in recall bias. We may have also
encountered common method bias, in which constructs may
share some degree of variance due to being collected by the
same respondents (Podsakoff et al., 2003). Although the
single-item measure used to assess teacher effectiveness had
practical value alongside the inclusion of multiple measures
in the survey (e.g., student engagement), and the item was
previously used in another study among PE teachers during
the pandemic, it was not validated and may lack conceptual
rigor. However, the single-item measures were pilot-tested
prior to data collection. We recommend that more robust
scales be used in follow-up research about teaching and
learning during the COVID-19 pandemic, as well as other
future events that may bear upon school systems in similar
ways (Kyrgiridis et al., 2014). The convenience sample was
not ideal, but it was diverse in terms of grade level taught
and years of experience and represented teachers from 26
states. Our sample (n=134; M age=46; 62% female; 66%
graduate degree; 63% >11 years of teaching experience) was
comparable to a larger randomly selected sample from a
nationally representative study (n=407; M age=42; 49%
female; 58% advanced degree; M years of teaching
experience=15 years) (Webster et al., 2020). However, most
of the data (68%) came from respondents in three states,
which may limit generalizability.

Conclusions

The present study provides useful information about
trends in PE teachers’ practices and perceptions in tandem
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with the COVID-19 pandemic, which greatly disrupted
teaching practices and student learning. The results
highlight the importance of enhancing teachers’
adaptability through additional professional development
for remote teaching so that they are better able to adapt to
changes in the mode of program delivery, for both
asynchronous and synchronous formats. Ensuring that
effective PE instruction is provided during remote learning
may benefit students’ health and academic outcomes, and
may positively influence their PA behaviors into adulthood
(Bailey, 2006; Trudeau et al., 1999). Future research should
use qualitative approaches to help enrich our understanding
of these practices and perceptions and inform the evolving
discourse surrounding recommendations for teaching PE
remotely.
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Supplementary Material 1: PE teachers’ (n=108) perceptions of their effectiveness of teaching and student learning at each time
point. Variable was dichotomized in regression model: 1=very/extremely effective and O=not at all-moderately effective.
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