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ABSTRACT

Purpose: To examine gender and grade-level differences in teaching and
assessment of health-related fithess (HRF) among US physical educators.
Methods: A survey measuring teaching (tHRF) and assessing (aHRF) HRF
subtopics was completed by 796 US physical educators. Dependent paired
samples t-tests were performed per individual HRF items within each grade-
level cluster (K-2, 3-5, 6-8, 9-12). Pearson’s r were used to evaluate the
relationship of tHRF to aHRF for each item, and Fisher’s r to z (z') were
calculated for correlation coefficient comparisons of tHRF to aHRF. Results:
K-2 females reported teaching (2.71+.78 vs., 2.43+.68, p=.048, d=.38) and
assessing (1.62+.54, 1.41+.59, p=.049, d=.37) fundamental movement
skills more than male counterparts and report assessing what they teach
more than males (r=.48 female, r=.20 male, z’=1.96, p=.050). Female 6-8
grade teachers report teaching (tHRF=1.77+.93, vs. 1.44+.90, p=.004,
d=.36) and assessing (aHRF=1.32+.60, vs. 1.17+.62, p=.042, d=.25) self-
monitoring PA more than males and correlation of teaching to assessing was
higher (r=.68 female, r=.49 male, z’=2.11, p=.035) for this HRF subtopic.
Similar significant differences (p<.05) were apparent for using fitness data
to inform goal setting and personal PA planning for both 6-8 and 9-12 grade,
respectively. Conclusion: Teacher gender and grade-level may influence
HRF instruction.
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1. INTRODUCTION

Lifetime physical activity (PA) is promoted worldwide due to notable
increases in sedentary behavior seen among children in recent decades
(World Health Organization, 2018). Recommendations that children
participate in at least 60 minutes of moderate to vigorous PA (MVPA) are not
new (Centers for Disease Control [CDC], 1997; U.S. Department of Health
and Human Services [USDHHS], 2018; USDHHS, 2008), however children
today remain significantly less physically active than previous generations
(National Physical Activity Plan Alliance, 2018). In the United States (US) a
respondent focus by many public health organizations, including the Society
of Health and Physical Educators (SHAPE) America, is to encourage student
physical literacy (Farrey & Isard, 2015) in schools in order to increase
overall PA and reduce sedentary behavior among children. Physical literacy
is defined as, “the ability, confidence, and desire to be physically active for
life” (SHAPE America, 2018) and it is recommended that children learn to
become physically literate in highly active, skill mastery climates (SHAPE
America, n.d.).

Becoming physically literate also requires that individuals possess adequate
knowledge of health-related fithess (HRF) and the complementary physical
skills for participating in a variety of PA settings (Silverman & Mercier,
2015). It is recommended that adequate amounts of HRF learning should
occur in school based physical education classes at each grade in K-12
(SHAPE America, 2014). Research indicates that children possessing greater
HRF knowledge are significantly more active in and out of school (Chen et
al., 2018; Ferkel et al., 2015) and are more likely to adopt habitual PA
behavior throughout their lifespan (Fisher et al., 2005). Despite its role in
promoting physical literacy, studies indicate student HRF knowledge and
skills are deficient on average nationally (Keating et al., 2009), no doubt
contributing to the lack of PA and increased sedentary behavior among US
youth. In addition, disparities in PA behavior exist between males and
females across every age classification (Althoff et al., 2017), including in
physical education classes (Alderman et al., 2012), in other school PA
opportunities such as recess (Erwin et al., 2012), and in before/after school
programs (Strugnell et al., 2016).

In order to effectively promote student physical literacy, deliberate attempts
to increase student HRF knowledge and skills are an important part of the
physical education curriculum (Corbin, 2016). To that end, it is
recommended that teachers utilize a standards-aligned curriculum, design
class activities that maximize student learning of curricular objectives, and
measure student learning with a variety of standards-aligned assessments
(Dyson, 2014; Penney et al., 2009). Additionally, it is widely accepted that
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teachers should offer a complete instructional cycle where student learning
targets align with activities and assessments in order to elicit student growth
(Black & Wiliam, 1998; Doty, 2008; Mitchell & Walton-Fisette, 2016),
including HRF knowledge (Hastie et al., 2017). In physical education, the
implementation of a complete instructional cycle has been a point of
contention by academics and researchers (Rink, 2013), as it is common for
some teachers to operate programs that lack a written curriculum (Lee et
al., 2013), utilize ineffective teaching practices/activities (Lee et al., 2007),
and fail to adequately assess grade level outcomes (Kern & Graber, 2018).

While many physical educators consider student HRF knowledge and skills to
be essential content (Castelli & Williams, 2007; Santiago et al., 2012),
evidence suggests that it may not be regularly taught in sufficient quantity
by teachers in US schools (Hodges et al., 2017) and there may be
differences in HRF instruction based on the gender of teachers and the grade
level(s) they teach. For example, Author et al (2020) reported relatively low
levels of teaching and assessing of student HRF knowledge by US physical
educators, with female and elementary teachers reporting significantly
greater teaching and assessing of student HRF knowledge than male and
secondary counterparts. At this time, it is not well understood why these
differences exist, but given a recent influx of fitness-oriented teaching
recruits (Richards & Padaruth, 2017), it is important to explore factors that
contribute to difference in practice. Though few physical education studies
have considered differences in instruction based on the gender of the
teacher and the grade level(s) they teach, this phenomenon has been
observed among teachers in a range of non-physical education educational
settings such as science (Greenfield, 1997), music instruction (Zhukov,
2012), education technology (Antonio et al., 2020; G. Zhou & Xu, 2007),
and English language arts (Watson et al., 2019). Furthermore, broad
examinations of state standardized tests also indicate differences in student
achievement based on teacher gender and grade level (Dee, 2007),
including significantly improved reading and mathematics performance when
students are assigned a female teacher in middle and high school grades
(Winters et al., 2013).

While student HRF knowledge and skill is critical to promoting physical
literacy, little is known about factors associated with teachers’ propensity to
provide adequate HRF instruction in K-12 schools. Previous research
suggests that physical education teachers’ attitudes toward teaching HRF
vary considerably (Kulinna & Silverman, 2000), and factors such as student
contact time potentially impact their decisions about curriculum and
assessment (Kern et al., 2019). The instructional quality and relative
emphasis teachers place on specific content has the greatest impact on
student learning in any content area (Day et al., 2007), thus teacher



Teaching and assessing health-related fitness 37

behavior is a critical factor in students gaining HRF knowledge and skill.
Recent research suggests that physical educators teach and assess student
HRF knowledge and skills differently based on their gender and the grade
level they teach (Author et al., 2020; Y. Zhou & Wang, 2019). These
differences could result in relative disparities in student HRF knowledge and
potentially their physical literacy, yet the extent to which these differences
exist is unknown at this time. Additionally, no research has investigated how
specific HRF topics are taught or assessed in K-12. For example, topics such
as the importance of being physically active may be regularly taught in PE,
however, other topics such as knowledge about self-monitoring and using
fitness data for goalsetting may not be as prominent, though no less
important to developing lifelong PA habits. Furthermore, little research is
available regarding physical educators’ alignment of instruction with
assessment (e.g. instructional cycle), particularly with regard to HRF
teaching and learning. The purpose of this study, therefore, was to examine
gender and grade level differences in teaching and assessment of HRF
subtopics among physical education teachers. Based on previous research
we hypothesized that gender and/or grade level differences exist for the
teaching and assessment of specific HRF subtopics and the relationship
between HRF subtopic teaching and assessment also differs by gender and
grade level. The latter being an indication of relative completeness of the
instructional cycle (Doty, 2008).

2. METHODS

To examine grade level and gender differences with regard to teaching and
assessing HRF topics, a survey was constructed based on the 2006 Physical
Education Curriculum Analysis Tool (PECAT; Centers for Disease Control and
Prevention [CDC], 2006) and distributed to a sample of US physical
educators representing each of the SHAPE America regional districts.
Institutional review board approval was received prior to distribution of the
survey. The current study was part of a larger examination of teacher
behavior with regard to HRF knowledge, physical activity, and teaching
practices related to HRF knowledge (Author, 2020), and considers a separate
set of data and research questions nested within the larger project. Data
collection was completed in January 2018, and only the 2006 version of the
PECAT was available at that time.

2.1 Participants

Initial recruitment of participants was achieved by first developing a
nationally representative sample from which to send the survey. To
accomplish this, one US state from each of the, then (August 2017) six,
SHAPE America regional districts were randomly selected. The selected
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states were: (a) Delaware [Eastern District], (b) Illinois [Midwest District],
(c) Minnesota [Central District], (d) Utah [Southwest District], (e) Virginia
[Southern District], and (f) Washington [Northwest District].

Following the selection of US states, a random sample of public schools
serving kindergarten through twelfth grade was drawn per each state from
the current National Center for Education Statistics, Common Core of Data
(NCES; National Center for Education Statistics, n.d.) database. This sample
of schools was stratified by grade level clusters that matched the clustering
of the 2006 PECAT (e.g. Kindergarten - 2"d grade [K-2], 3™ - 5t grade [3-
5], 6% - 8t grade [6-8], and 9t - 12t grade [9-12]) so that teachers could
be distributed the corresponding grade level questions adapted from the
PECAT instrument. Next, a teacher database was created by manually
retrieving the workplace email addresses for physical education teachers
from their publicly available school websites. This resulted in an overall
sample frame of teachers (N = 3,305) to which the survey was sent via
SurveyMonkey® In total, 863 teachers gave informed consent to participate
(26% overall response rate) with 796 participants completing the entire
survey (92% completion rate). Additionally, one-way analysis of variance
(ANOVA) of the participants’ school level demographics (% low income,
teacher-student ratio, and locale) compared to the overall sample frame in
the same categories revealed no significant (p<.05) differences on average.
See Table 1 for participant demographics per grade level taught.

Table 1.

Participant and school demographics by grade level cluster

Total

N = 796 K - 2" grade 37 - 5th grade 6' - 8t grade 9th -12th grade
Gender
Male 387 67 90 110 120
Female 409 94 110 104 101
Educational level
Bachelor’s degree 263 60 75 65 63
Graduate degree 533 101 125 149 158
Teaching experience
< 5 years 66 20 13 17 16
6 - 10 years 103 28 28 24 23
11 - 19 years 250 48 63 70 69
20 - 29 years 254 47 65 74 68
30 or more years 123 18 31 29 45
School level variables
% low-income 46.0% 45.1% 48.6% 45.1% 44.2%
Mean teacher/student ratio 17.5 17.4 17.9 17.6 16.9
Locale
Urban 145 31 29 37 48
Suburban 360 76 79 98 107
Township 101 20 19 27 35

Rural 190 35 26 51 78
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2.2 Instrument

The PECAT was designed to evaluate physical education programs regarding
their inclusion of curriculum, content instruction, and assessment of grade
level outcomes associated with 2004 SHAPE America national standards. The
self-report PECAT instrument allows school administrators and other
stakeholders to measure the relative effectiveness of their physical
education programs in this regard, therefore it was chosen as a suitable
measure of physical educators’ self-report teaching and assessment of HRF
knowledge and skills. The survey questionnaire was constructed by adapting
the 2006 version of the PECAT (CDC, 2006) to a series of 16 items based on
the grade level taught by each teacher. The 2006 PECAT was aligned with
the 2004 SHAPE America grade level outcomes such that for each standard,
four content analysis items for teaching and four items for assessment were
included. In the 2004 standards, Standard 3 and 4 included HRF outcomes,
thus all items from Standard 3 and 4 were adapted into the questionnaire for
a total of 16-items (8 teaching HRF and 8 assessment of HRF). Four
separate 16-item questionnaires were created, per each of the grade level
clusters (K-2, 3-5, 6-8, and 9-12) and participants were directed using
survey flow logic to the appropriate 16-item PECAT questionnaire.

The items related to teaching were set to a 4-point Likert scale for teaching
HRF (tHRF) and a 3-point Likert scale for assessing HRF (aHRF).
Corresponding items for tHRF and aHRF were included back-to-back to
improve participants’ ability to reflect on the frequency with which they
perceived that they taught and assessed individual HRF topics. For example,
teachers who completed the 6-8 questionnaire were asked, “"To what extent
do you teach your students the importance of using results of fitness
assessments to establish personalized physical activity programs that reflect
personal goals and interests?”, with the next question asking, “"Do you
assess students’ ability to use results of fitness assessments to establish
personalized physical activity programs that reflect personal goals and
interests?” Teaching related response choices (4-point) were: (a) I
thoroughly teach this, (b) I mostly teach this, (c) I occasionally teach this,
and (d) I do not teach this. Assessment related response choices (3-point)
were: (a) Yes, regularly, (b) Yes, sometimes, and (c) No, not at all.

2.3 Analysis

A response-nonresponse analysis was initially conducted to control for
potential response bias. Despite the survey having an acceptable response
rate compared to other external national surveys (Lindemann, 2018), this
process is important for increasing confidence in results when the response
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rate drops below 80% (Thomas, 2009). Demographic data variables for
schools in which teachers were employed were used to compare responders
versus non-responders based on school level variables such as the
percentage of low-income students served, humber of teachers per student,
and the relative school locale (e.g. urban, suburban, township, or rural).
These variables were suitable for nonresponse analysis due to their known
impact on survey responses (Goyder et al., 2002; Mertler, 2003). One-way
analysis of variance (ANOVA) of school level demographics revealed no
significant differences (p < .05) between respondents and non-respondents
for any school level variables, thus nonresponse bias was unlikely (Groves,
2006).

Data cleaning, list-wise removal of incomplete data, and all further statistical
analysis were conducted in STATA version 15.1 (College Station, TX). Mean
and standard deviation (SD) for each participant on each tHRF and aHRF
item per each grade level cluster. Initial examination of tHRF and aHRF
included one-way ANOVA to determine if gender differences exist, and
results revealed females reported significantly higher levels of teaching HRF
compared to males (x = 14.8 vs. 13.9, F[2,794]=3.09, t=2.37, p=.009,
[r=.09, d=.17]) and assess HRF overall greater than males, approaching
significance (x = 9.7 vs. 9.3, F[2,794]=1.24, t=1.57, p=.058, [r=.06,
d=.11]). Tukey’s post hoc t-tests were conducted to further investigate
gender and grade level differences in teaching and assessing specific HRF
topics and control for type I error (Field, 2013).

Dependent paired samples t-tests for each HRF item were conducted
between teachers within each grade level cluster (K-2, 3-5, 6-8, 9-12).
Significance was set at p < .05 and Cohen’s d were calculated as a measure
of effect size. Pearson’s r correlations were calculated for each tHRF item
and its corresponding aHRF item to determine the strength of the
relationship of teaching particular HRF topics with assessment of the HRF
topic. Correlations of tHRF to aHRF (Pearson’s r) for male teachers were
compared to those for female teachers per each tHRF to aHRF paired topic
by calculating Fisher’s r to z (z’) with corresponding p value significance
accepted at p < .05. The Fisher’s r to z transformation allows for comparison
of two correlation coefficients from independent samples and considers the n
of each sample independently. An online Fisher’s r to z calculator (Weiss,
2011) was utilized for all cases.

3. RESULTS

The results of t-tests comparing mean tHRF and aHRF among male and
female physical educators at similar grade level clusters revealed significant
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differences with regard to specific HRF subtopics. Additionally, significant
differences were noted in the correlation of tHRF to aHRF within specific HRF
topics among male and female physical educators at similar grade levels.
Results are disaggregated and reported by grade level cluster. See Tables 2-
5 for additional details.

3.1 K - 2 Teachers

Among K-2 teachers, females (n = 94) reported teaching the topic ‘teaching
students to develop an ability to participate in activities that involve
locomotion, nonlocomotion, and manipulating objects’ significantly greater
than male counterparts, (2.71+ .78 female, 2.43+ .68 male, p=.048, d=.38),
as well as reporting assessing this topic significantly more (1.62+ .54 female,
1.41+ .59 male, p=.049, d=.37). Female teachers demonstrated a higher
correlation of reported teaching to assessing this topic, approaching
statistical significance (r=.48 female, r=.20 male, z’=1.96, p=.050). While
no difference existed for teaching or assessing the topic of ‘identifying
different types of physical activity such as student knowledge about
moderate and vigorous activities in and out of PE class,” female teachers
reported a significantly higher correlation of teaching to assessing this topic
(r=.68 female, r=.41 male, z’=2.41, p=.016). Female teachers also reported
greater teaching (2.22+ .91 female, 1.99+ .90 male, p=.050, d=.25) and
assessment (1.28+ .69 female, 1.10+ .63 male, p=.054, d=.27) of the topic,
‘knowledge of the body's response to physical activity,” approaching
significance. Female teachers indicated teaching the topic ‘personal choices
in physical activity and knowledge of how choices contribute to physical
fitness’ significantly more than males (1.98+ .87 female, 1.75+ .89 male,
p=.049, d=.26), but no difference in assessment nor correlations of tHRF to
aHRF were observed. All other topics revealed no significant differences in
tHRF, aHRF, or correlations between the two.
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Table 2.

Comparison of means and correlations of paired health-related fitness items from Kindergarten — 2" grade PECAT.

42

Mean +/- SD of

Correlation of teaching to

assessing of paired HRF items
(Pearson’s r, Fisher's r-z, p

paired HRF items value)
Female
Paired HRF items topic (n= M_ale t p d Femal Male z’ p
(n =67) e
94)
1.38 1.40
1. Identify different types of physical activity, such as T (o (.97) -1.29 551 .02
student knowledge about moderate and vigorous activities in .68 41 2.41 .016
and out of PE class. A (1-6170) (1I6079) 058 .477 .01
1.78 1.61
2. Importance of choosing specific forms of physical activity T ( g4) (.92) 110 .136 .18
and/or modifying activities they participate in during time 42 43 -.07 .944
outside of physical education. A (-3?) .91 (.67) 60 276 .10
T 22 203 4135 089 .21
3. Knowledge of the temporary and lasting health benefits (.85) (.83) 59 55 36 719
of physical activity. 1.22 1.10 ’ ’ ! '
A (.69) (.65) 1.10 .136 .18
4. Ability to participate in activities that allow students to T 2-7781 2'6483 1.66 .048 .38
participate in activities that involve locomotion, (.78) (.68) 48 20 1.96 050*
nonlocomotion, and manipulation of objects (e.g., tossing 1.62 1.41 ’ ’ ! ’
balls, juggling). A (.54) (.59) 1.65 .049 .37
2.22 1.99 .050
5. Knowledge of the body's response to physical activity T (o1 (.90) 1.65 * 25
e.g. .58 .43 1.24  .215
i(nc?eased heart rate, faster breathing, and sweating). A 1.28 1.10 1.61 054 27
(.69) (.63) ' * ’
2.07 1.93
6. Knowledge of the components of health-related fitness T 1o (1.0) 90  .185 .14 )
(e.g., cardiorespiratory, muscular endurance, muscular 1.29 119 .67 .77 1.28 .201
strength, flexibility, and body composition). . : '
g y y p ) A S0y (.63) .87  .193 .15
_ _ N _ T (25153) (25182) 06 .476 .01
Zl.assModerate to vigorous physical activity levels during PE 1 o : 51 5 1.88  .060*
A (.67) .99 (.56) 1.18 .120 .19
T 198 175 166 .049 .26
8. Personal choices in physical activity and students’ (.87) (.89)
) - - - .55 .35 1.55 .121
knowledge of how choices contribute to physical fitness. .80
A (.67) .91 (.60) -1.10 .864 .17

Note: Paired HRF items represents the topic of paired questions related to teaching and assessing of a health-related fitness topics; T = teaching,

A = assessing.

Correlations of teaching to assessing per each pair of HRF items were calculated as Pearson’s r values and comparison of female to male
correlations are represented as Fisher’s r to z, noted as z'. Bold = statistically significant (p < .05). * = value is approaching statistical significance

(p < .05) and may be practically significant.

3.2 3 - 5 Teachers

Among 3™ - 5t grade teachers, few significant differences in tHRF and

aHRF, and no significant differences in correlations of tHRF to aHRF were
observed. For, 'knowledge about different types of physical activities and the
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difference between moderate and vigorous activity students participate in
during an outside physical education class,” males reported assessing
significantly more than females (1.08+ .59 female, 1.30+ .59 male, p=.005,
d=.37), but no difference existed in reported teaching this topic (1.40+ .85
female, 1.53+ .59 male, p=.143, d=.15). Female teachers reported
assessing, ‘knowledge of the components of fitness, tools for assessing
personal fitness, and identifying physical activities that can assist in
developing each of the components of health-related fitness’ greater than
males (1.41+ .64 female, 1.24+ .62 male, p=.034, d=.27), however no
significant difference was observed in teaching this topic (1.83+ .1.07
female, 1.84+ .99 male, p=.454, d=.01). No significant differences were
observed in this group.

3.3 6 - 8 Teachers

The following topics were significantly different with females reporting both
greater tHRF and aHRF: (@) 'identifying opportunities for participation in
moderate to vigorous physical activities in both school and non-school
settings’ (tHRF=2.20+ .74 female, 1.98+ .75 male, p=.016, d=.30) and
(aHRF=1.32+ .61 female, 1.13+ .64 male, p=.013, d=.30), (b) 'using results
of fitness assessments to establish personalized physical activity programs
that reflect personal goals and interests’ (tHRF=2.05+ .89 female, 1.79+ .85
male, p=.016, d=.30) and (aHRF=1.45+ .57 female, 1.25+ .67 male,
p=.011, d=.32), (c) ‘'ability to independently self-monitor and regulate
physical activity behavior’ (tHRF=1.77+ .93 female, 1.44+ .90 male, p=.004,
d=.36) and (aHRF=1.32+ .60 female, 1.17+ .62 male, p=.042, d=.25), (d)
‘monitoring capacity to participate in activities for improving each
component of fitness, without undue fatigue’ (tHRF=1.85+ .89 female, 1.63+
.90 male, p=.037, d=.25) and (aHRF=1.32+ .60 female, 1.11+.61 male,
p=.006, d=.35), and (e) 'knowledge of how each component of physical
fitness is related to their overall fitness status’ (tHRF=2.11+ .82 female,
1.93+ .76 male, p=.041, d=.23) and (aHRF=1.32+ .61 female, 1.17+ .64
male, p=.038, d=.24). The only topic with significantly different tHRF to
aHRF correlation was 'monitoring capacity to participate in activities for
improving each component of fitness, without undue fatigue’ (r=.68 female,
r=.49 male, z=2.11, p=.035).
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Table 3.

Comparison of means and correlations of paired health-related fitness items from 3™ - 5" grade PECAT.

Correlation of teaching to
assessing of paired HRF items

Mean +/- SD of (Pearson’s r, Fisher's r-z, p

paired HRF items value)
Female Male
Paired HRF items topic (n= (n= t p d Female Male z’ p
110) 920)
1. Knowledge about different types of physical T 1.40 1.53 © 443 15
activities and the difference between moderate and (.85) (91)  1.07 50 62 - 992
vigorous activity they participate in during an outside 1.08 1.30 - ' ' 1.22 °
physical education class. A (.59) (.59) 2.60 005 .37
1.77 1.78
2. Importance of choosing specific forms of physical T (85 (93 03 516 .01
activity 41 .44 -25 .803
and/or modifying activities to match individual abilities.  p 1.38 1.36 29 384 .03
(.64) (.62)
T 120 186 32 374 .04
3. Knowledge of the health-related benefits and (:97) (.98)
. ; L .58 .66 -91 .368
mental health benefits of physical activity. 1.12 1.08
A (.67) (.66) .43 .335 .06
4. How to incorporate self-assessment into physical T 1(1]; 1'9283 -.87 .192 .12
activity through a variety of sources, such as (1.02) (.98) 37 35 16 873
pedometers, a physical activity log, or heart rate 1.07 1.04 ’ ’ ' '
monitors. A (.66) (.72) .29 .386 .04
5. Knowledge of the components of fitness, tools for T 1.83 1.84 44 454 01
assessing personal fitness, and identifying physical (1.07) (.99)
o . ) .57 .55 .21 .842
activities that can assist in developing each of the 1.41 1.24
components of health-related fitness. A (e4) (62) 183 .034 .27
6. Definition of the components of fitness and T 1.93 1.88 35 363 .05
appropriate (.97) (1.01)
) ' .55 .59 -.41 682
use of tools for assessing each fitness component, 97
including FITT principle. A .95 (.69) (.63) =23 411 .03
7. Conduct self-assessment and initiate self- 1.86 1.90
T .32 .376 .05
improvement for physical activity and fitness, such as (.82) (.79)
; ) . i .45 .43 .17 .865
completing a fitness test and identifying strengths and 1.22 1.17
weaknesses, and ways to improve. A (.68) (.64) .55 .293 .08
1.62 1.50
8. Interpreting fitness test results and choosing T (o) (96) 83 201 .12 )
appropriate activities to improve each component of o .57 .70 1.52 .129
physical fitness. A .95 (.62) (1'6;') L oo 139 .14 '

Note: Paired HRF items represents the topic of paired questions related to teaching and assessing of a health-related fitness topics; T =
teaching, A = assessing.

Correlations of teaching to assessing per each pair of HRF items were calculated as Pearson’s r values and comparison of female to male
correlations are represented as Fisher’s r to z, noted as z'. Bold = statistically significant (p < .05).
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Table 4.

Comparison of means and correlations of paired health-related fitness items from 6% - 8% grade PECAT.

45

Mean +/- SD of

Correlation of teaching to

assessing of paired HRF items
(Pearson’s r, Fisher’s r-z, p

paired HRF items value)
Female Male Femal
Paired HRF items topic (n= (n= t p d e Male z' P
104) 110)
) . . 2.20 1.98 2.1 .01 .3
1. Identify opportunities for participation in moderate to T (.74) (.75) 5 6 0
vigorous physical activities in both school and non-school 1.32 113 95 o1 3 .45 .39 .53 .596
settings. : . : . :
J A (.61) (.64) 5 3 0
. . 2.05 1.79 2.1 .01 .3
2. Use results of fithness assessments to establish T (.89) (.85) 7 6 0
personalized physical activity programs that reflect personal .60 .59 11 912
goals and interests. A 1.45 1.25 23 .01 .3
(.57) (.67) 1 1 2
. o . 1.74 1.65 .21 1
3. Knowledge about basic concepts/principles of training T (.93) (.80) .80 5 0
and how to apply them when establishing personal physical .49 43 .55 .582
activity goals. A 1.39 1.24 1.7 .04 .2
(.60) (.62) 1 5 5
T 1.77 1.44 26 .00 .3
4. Ability to independently self-monitor and regulate (:93) (:90) 6 4 6
: o - .57 .50 .71 477
physical activity behavior. 1.32 1.17 1.7 .04 .2
A (.60) (.62) 4 2 5
. . 1.86 1.67 1.5 .05 .2
5. Knowledge of and ability to assess personal fitness T (.93) (.85) 9 gx 1
status for each component of fithess and use this .63 .57 .68 .497
information to develop individualized physical fitness goals. A 1.28 1.17 1.2 .10 1
(.63) (.59) 7 2 8
6. Knowledge about basic principles of training (e.g., T 1.19 1.10 71 240
threshold, overload, specificity) and how to apply the (.95) (.97) 1 9 77 20 L1 5oy
principles to their own programs for improving personal 1.2 .11 .1 ' ' 1 '
fitness. A .87 (.61) .76 (.60) 3 1 s
) . - ’ —_— 1.85 1.63 1.7 .03 2
7. Monitor capacity to participate in activities for T (.89) (.90) 9 7 5 21
improving each component of fitness, without undue .68 .49 ; .035
fatigue. A 1.32 1.11 25 .00 .3 1
(.60) (.61) 2 6 5
T 2.11 1.93 1.7 .04 .2
8. Knowledge of how each component of physical fitness (.82) (.76) 4 1 3 -
) . ) 47 .51 .704
is related to their overall fitness status. 1.32 1.17 1.7 .03 .2 .38
A (.61) (.64) 9 8 4

Note: Paired HRF items represents the topic of paired questions related to teaching and assessing of a health-related fitness topics; T = teaching,

A = assessing.

Correlations of teaching to assessing per each pair of HRF items were calculated as Pearson’s r values and comparison of female to male
correlations are represented as Fisher’s r to z, noted as z'. Bold = statistically significant (p < .05). * = value is approaching statistical

significance (p < .05) and may be practically significant.

3.4 9 - 12 Teachers

Few gender significant differences in tHRF and aHRF were observed and no

significant correlations between tHRF and aHRF were apparent. Females

reported teaching the topic ‘how to independently develop and implement a
personal physical activity program, based upon self-assessed physical

activity and fitness, and personal choices and interests’ significantly more
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than male teachers (2.11+ .88 female, 1.90+ .86 male, p=.039, d=.24) but

no differences existed in assessment of this topic (1.33+ .65 female, 1.28+

.61 male, p=.271, d=.08).

Table 5.

Comparison of means and correlations of paired health-related fitness items from 9" - 12 grade PECAT.

Mean +/- SD of

Correlation of teaching to

assessing of paired HRF items

(Pearson’s r, Fisher's r-z, p

paired HRF items value)
Female Male
Paired HRF items topic (n= (n= t p d Female Male z’ p
100) 120)
1. Knowledge about why patterns of participation in 1.78 1.79 _
- - - T .09 .462 .01
moderate and vigorous physical activity change over (.91) (.92)
- PR .65 .70 -.67 .503
the life-span and how much activity is recommended for 1.06 1.17 - 23 6
their age and for adults. A (68) (69) 116 1 1
2. How to independently develop and implement a 2.11 1.90
persona| T (88) (86) 1.77 .039 .24
physical activity program, based upon self-assessed 33 o8 .69 .60 1.13  .259
physical activity and fitness, and personal choices and A 1. 1. .61 271 .08
interests. (.65) (:61)
1.84 1.85
3. How to independently apply training principles to T (.85) (.85) -.07 471 .01
thei ' ' .57 .61 -.45 653
pailt:c?p‘;\;r;ion in their favorite activities and/or sports. A 1.13 1.24 - 086 18
(.63) (.59) 1.37 )
4. Monitoring physical activity and use of appropriate 1.95 1.84 91 183 .12
behavior (.88) (.90)
. . ) .68 .70 -.28 .780
change strategies for improvement (e.g., goal setting, 1.28 1.26 22 3 03
identifying social support systems). A (.68) (.60) ’ 41 ’
2.30 2.13
5. Knowledge of appropriate activities for each T (.76) (.81) 1.63 .053* .22
component of fitness, as well as activities that will help ' N ' 5 .62 .52 1.08 .280
students meet their personal fitness goals. A (1'546) (1'547) .89 .186 12
6. Knowledge of basic exercise physiology concepts 1.37 1.43 _
; - ; ! T .51 .308 .06
(neuromuscular function, cardiorespiratory adaptations, (1.05) (.93)
- e s .56 .38 1.70 .089
and principles of training for competitive sports or A 1.18 1.16 25 402 03
recreational activities). (.62) (.57) ) ) ’
7. Knowledge of age- and gender-appropriate health- T (1;37863 (15550) 2.05 .021 .27
related fitness standards and how to monitor and ' 32 ' 2 .67 .54 1.50 .134
interpret personal fitness data. A (1'65) (1'54) .73 .233 .10
1.89 1.69
8. Developing a personal health-related fitness T (.95) (.89) 1.53 .064* .22
program, including an analysis of personal fitness goals ' 9 ' 3 .59 .49 1.03 .303
and the viability of the program to meet goals. A (1'614) (1'519) .76 224 .10

Note: Paired HRF items represents the topic of paired questions related to teaching and assessing of a health-related fitness topics; T =

teaching, A = assessing. Correlations of teaching to assessing per each pair of HRF items were calculated as Pearson’s r values and
comparison of female to male correlations are represented as Fisher’s r to z, noted as z'. * = value is approaching statistical significance (p <

.05) and may be practically significant.

Likewise, females indicated teaching the topic, ‘knowledge of age- and

gender-appropriate health-related fitness standards and how to monitor and

interpret personal fitness data’ significantly more than males (1.76+ .98

female, 1.50+ .95 male, p=.021, d=.27) and no difference in assessment of
this topic (1.32+ .65 female, 1.26+ .54 male, p=.233, d=.10). Two subtopics
approached significance in gender differences with female teachers reporting
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greater tHRF: (a) 'knowledge of appropriate activities for each component of
fitness, as well as activities that will help students meet their personal
fitness goals’ (2.30+ .76 female, 2.13+ .81 male, p=.053, d=.22) and (b)
‘developing a personal health-related fitness program, including an analysis
of personal fitness goals and the viability of the program to meet goals’
(1.89+ .95 female, 1.69+ .89 male, p=.064, d=.22).

4. DISCUSSION

The purpose of this study was to determine whether gender and/or grade
level differences exist with regard to physical educators’ teaching and
assessment of specific HRF subtopics, as well as the relationship of their
teaching to assessment practices. It was hypothesized that there would be
gender and grade level differences in teaching and assessing behaviors, and
the results confirm this hypothesis overall, with more pronounced
differences in some HRF subtopics. Female teachers at each grade level
cluster reported teaching HRF concepts significantly more than their male
counterparts in at least one HRF subtopic, though at some grade levels such
as 37-5th and 9th-12th, these differences were minor. The highest
concentration of differences was seen among teachers of K-2"d and 6t"-
8thgrade students, and in many cases, female teachers also reported
assessing student learning HRF content to a greater extent, suggesting they
may be implementing a more complete instructional cycle with regard to
HRF compared to males. The highest concentration of differences was seen
among teachers of K-2"d, 6t-8th and 9t"-12% grade students, and in many
cases, female teachers also reported assessing student learning HRF content
to a greater extent, suggesting they may be implementing a more complete
instructional cycle with regard to HRF compared to males.

While these self-reported teaching and assessing differences were apparent,
it is not abundantly clear why they exist. Research on PA levels consistently
show females to be less physically active than males in nearly every age
grouping (Althoff et al., 2017), and analysis of portions of the larger study
data from which data in the current study were drawn (i.e. Author et al.,
2020) showed that personal PA behavior was more predictive overall of
teaching and assessing HRF than actual HRF knowledge. Despite this
previous finding, current study data seem somewhat contradictory and
suggest that female physical educators, though less physically active
themselves, may be more committed to HRF instruction and assessment
than their male counterparts. This phenomenon could be seen as a part of a
larger discussion about gender differences in teaching effectiveness, which
has not been conclusive in the general education literature (Cho, 2012). In
physical education, topics such as contact sports are more traditionally
associated with masculinity while aesthetic activities such as dance are more
often seen as feminine (Evans, 2017); which may suggest why specific
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content to be taught in physical education classes is also preferred by males
and females differently, potentially resulting in teaching disparities. The
differences may also be related to females having more competence in
teaching HRF content, thus putting more emphasis on student learning and
implementing more effective instructional techniques. Until now, this
association has not been specifically been identified with regard to the
teaching of HRF concepts, however, gender preferences for different types of
fitness exercises are known to exist (Craft et al., 2014), thus gender
differences may also drive the teaching of fitness concepts to some extent.

Another interesting finding were the differences in participants’ reported
teaching and assessing of certain HRF subtopics. Specifically, it was
observed that K-2 physical educators reported higher teaching, assessing,
and correlation of teaching to assessing of students’ ability to participate in
locomotion, non-locomotion activities, and manipulation skills. These
fundamental movement skills (FMS) are critical for developing lifelong
movement capacity and are strongly linked to increased habitual physical
activity (Jaakkola et al., 2016). Given the difference in reported instructional
practices, students in the physical education classes of the male teachers
included in this study may experience less FMS skill development along with
HRF knowledge. Additionally, K-2 female teachers indicated higher teaching
to assessing ratios compared to males related to students’ identification of
PA types and opportunities in and outside of school. This disparity could
potentially mean that students of male teachers participate in less PA overall
than students of female teachers, though actual PA levels were beyond the
scope of this study.

Reported instructional differences between males and females were most
pronounced among secondary school teachers (grades 6-8 & 9-12), and
particularly with regard to self-monitoring fitness level, and using fitness
results for personal PA planning. Within 6t — 8t grade teachers, females
indicated teaching or assessing to a significantly greater extent on seven out
of the eight HRF subtopics, which collectively related primarily to students’
learning to monitor their personal fitness and use data in fitness goal setting
and PA planning. Similarly, 9th — 12t female teachers reported teaching their
students significantly more often how to monitor and interpret personal
fitness data to develop and implement a personalized PA program. These
findings indicate that students in roughly half the secondary schools
represented in this study may be receiving reduced instruction about how to
achieve and maintain a healthy level of physical fitness. This lack of
knowledge for personal fithess and PA planning could have a lasting effect
on students, especially since it occurs at a time point near their exit from K-
12 where a good deal of adult PA habits are established (Jaakkola et al.,
2016).
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Despite the novel findings, there are limitations worth noting. First, this
study provides a cross-sectional snapshot of how teachers viewed their
instruction at the time of data collection and utilizes self-report measures of
both teaching and assessment of HRF topics. It is possible that physical
educators may have expressed their perspectives about the extent to which
they teach/assess (e.g. thoroughly vs. mostly) content in their classes
differently, leading to possible inaccuracies during comparison. This
limitation, however, is minimized by the large sample size and wide range of
settings and locations from which the sample was drawn. Additionally, like
all survey research, social desirability of responses can be a threat to
validity. It is well documented that males and females tend to estimate their
abilities and accomplishments differently (Szymanowicz & Furnham, 2013),
with males tending to overestimate and females underestimating. The males
in this study, however, rated their teaching/assessing lower than female
counterparts, which would logically be less socially desirable, therefore
inflation of scores due to social desirability bias would seem unlikely (Larson,
2019).

5. CONCLUSION

HRF knowledge is one deliverable component of PE that can potentially
transcend beyond the school day and promote lifetime PA. To fully realize
this benefit, however, teachers must utilize high quality instructional
practices including effective teaching and assessment of student learning.
This study illuminates a somewhat overlooked issue in physical education
such that roughly half the students nationwide (e.g. those with male physical
education teachers) may be receiving considerably less volume of HRF
instruction related to HRF. This difference appears less dramatic in upper
elementary and high school than primary and middle grades, which may
mean that the fitness concepts that are taught at each level may deserves
greater consideration. At any rate, these instructional differences between
genders and grade levels have potential to result in disparities in lifelong PA,
and it is critical to better understand the reasons for their existence. Future
research should explore reasons for differences in physical education
instruction related to teacher gender and grade level taught. Additionally,
physical education teacher education (PETE) programs should strengthen
programming that focuses on preservice teachers’ alignment of teaching
with assessment regardless of content that is taught and consider gender
differences in the design and modification of the PETE program.
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