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Interactions between the sex of the clinician grader and the sex of the
chiropractic student intern on spinal manipulation assessment grade
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ABSTRACT

Objective: The purpose of this project was to determine if there was any relationship between the sex of the clinician
grader and the sex of the chiropractic student intern on student spinal manipulation assessment grades.
Methods: Twelve thousand six hundred and thirty-one supervised patient adjustments by student interns were analyzed
over a 3-year data collection window. Student interns were assessed by multiple male and female clinicians in a teaching
clinic using a modified Dreyfus model scoring system on a 1–4 scale (1¼ novice, 4¼ proficient). A Mann-Whitney U test
was used to compare the relationship between grader sex and student grade as well as student sex and student grade.
Results: Sex of the grader had a statistically significant effect on spinal manipulation assessment grade, p , .001, with
male clinician graders assigning average scores of 2.81 6 0.39 (mean 6 SD) and female clinician graders scores of 3.01
6 0.52, r ¼ .18. Sex of the student had a statistically significant but negligible (r ¼ .08) effect on spinal manipulation
assessment grade, p , .001, with male students averaging slightly higher scores (2.93 6 0.47) than females (2.86 6 0.44)
on the modified Dreyfus scale.
Conclusion: Male clinicians tended to assign lower grades on spinal manipulation assessments than female clinicians.
Male students on average received slightly higher scores than female students on spinal manipulation assessments.

Key Indexing Terms: Health Occupations Students; Sex Characteristics; Clinical Competence; Task Performance and
Analysis; Chiropractic

J Chiropr Educ 2023;37(2):157–161 DOI 10.7899/JCE-22-12

INTRODUCTION

There are differences in performance between male and
female students. Research demonstrates that female
college students on average tend to have higher grades
than male students, but they tend to perform slightly lower
on standardized tests.1–2 There are many theories as to
why this occurs with some involving the students and
others involving their instructors.

Teachers can subconsciously express biases that may
affect student performance.3 This has been shown to be the
case with teachers inducing self-fulfilling prophecies,4

affecting students’ interest in subject matter,5,6 and affecting
students’ future effort level beyond their course.3,7 Further-
more, instructors have been shown to demonstrate implicit
bias for or against students if they know the sex of the
student (eg, being a pro-male grader or being a pro-female
grader).3,8–11 This has been demonstrated in experiments

where teachers were given items to grade with female names
and then again later with male names with similar answers
to questions. For example, 1 study found that only 15% of
teachers had no gender bias at all when grading.3

Some studies demonstrate that there are differences in
how stringently examiners assess students.12 Research
suggests that female examiners have a small tendency to
assign higher scores than male examiners.13–15 Griffith et
al13 theorized that this may have to do with female
teachers craving greater acceptance by students than male
teachers. Evidence further demonstrates that when stu-
dents complete evaluations of their instructors, they tend
to evaluate female instructors lower than male instructors
on average, lending some rationale to Griffith’s theory.16,17

An integral skill set that must be learned to become a
chiropractor is how to perform spinal manipulation. It is a
complex psychomotor skill that can be taught in several
ways.18

Two common ways by which spinal manipulation is
taught is through using either a (1) ‘‘complete practice’’
manipulation with thrust or (2) a patient–doctor position-First Published Online September 1 2023
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ing practice setting without thrust.18 Studies further
suggest that students with a sports background tend to
learn how to perform psychomotor tasks faster;19,20 spinal
manipulation is a psychomotor task. Evidence demon-
strates that males are more likely to be engaged in sports
throughout their youth, and this may have some effect on
their learning new psychomotor skills.21–24

The objective of this study was to determine any
relationship between the sex of the clinician grader and the
sex of the student intern on student spinal manipulation
assessment grade. Hypothesis 1: Male graders may tend to
assign lower grades than female graders. Hypothesis 2:
Male chiropractic students would score slightly higher on
average than female students on spinal adjusting assess-
ments.

METHODS

This research experiment was reviewed and approved
by the Texas Chiropractic College institutional review
board for human subjects in accordance with the
Declaration of Helsinki. Spinal manipulation in this study
took place in the college’s outpatient clinic by upper-
trimester students in their final year at the college.

Chiropractic student interns perform several spinal
manipulations each trimester during patient encounters.
At the time of those encounters, the chiropractic interns
are graded on their ability to perform spinal manipulation
correctly by an attending clinician on a 1–4 scale using a
modified Dreyfus model.25 For this model, 1 represents
novice, or unlikely to be satisfactory unless closely
supervised. A 2 represents advanced beginner, where
straightforward tasks are likely to be completed to an
acceptable standard. A grade of 3 represents competent,
where the action is fit for the purpose, though it may lack
refinement. Finally, a 4 is proficient, representing a fully
acceptable standard that can be achieved routinely. A
score of 5 was not used in this study because it represents
an expert with years of experience, which is not a
characteristic the students would possess at this time in
their career.

Spinal manipulation was performed by student interns
and graded by clinicians. This metric falls under the
Council on Chiropractic Education’s (CCE) Meta-Com-
petency 2: Management Plan and Meta-Competency 7:
Chiropractic Adjustment/Manipulation.26 Researchers
were specifically measuring Meta-Competency 2 Outcome
4, ‘‘Deliver appropriate chiropractic adjustments/manipu-
lations and/or other forms of passive care as identified in
the management plan’’ and Meta-competency 7 Outcome
4, ‘‘Apply chiropractic adjustment/manipulation to pa-
tients while ensuring patient safety.’’26

Data were collected using a convenience sample of
12,631 supervised patient spinal adjustments by student
interns between May 2018 and May 2021 input by their
clinician grader via Survey Monkey (Momentive, San
Mateo, CA, USA) and then exported to Excel (Microsoft
Office, Redmond, WA, USA). For data inclusion,
chiropractic interns needed to be trimester 8–10 out of a
10-trimester program. The following attributes were

collected for each student spinal manipulation graded
activity: trimester, student name, student sex, grader sex,
adjusting score, class designation (clinic I–IV class level of
the student), and date. For this study, student names were
deidentified by replacing their names with randomly
generated numbers.

We analyzed the data to determine 2 relationships. The
first was the potential effect of the sex of the doctor on the
student spinal manipulation assessment grade (asking,
‘‘Who assigns higher assessment grades, male or female
doctor graders?’’). The second was the effect of the sex of
the student intern on the student spinal manipulation
assessment grade (asking, ‘‘Who scores higher on average
on adjusting tests, male or female student interns?’’).

Data were analyzed in SPSS version 20.0 (IBM,
Armonk, NY, USA). Results were reported as mean 6

SD unless otherwise specified. A Mann-Whitney test was
used to compare the relationship between grader sex and
student score as well as student sex and student score. An
alpha level of p , .05 was considered statistically
significant for all data analyses. Effect size was reported
as absolute value.

RESULTS

Sex of the grader had a statistically significant effect on
spinal manipulation assessment grade, U¼15,592,525.00, z
¼�19.96, p , .001, with a small effect size of r¼ .18. Male
clinician graders assigned average scores of 2.81 6 0.39
and female clinician graders assigned average scores of
3.01 6 0.52 out of 12,631 graded occurrences on the 1–4
modified Dreyfus scale.

Sex of the student on student grade had a statistically
significant effect on spinal manipulation assessment grade,
U ¼ 18,145,049.00, z ¼�8.83, p , .001, with a negligible
effect size of r¼ .08. Males’ average score was 2.93 6 0.47,
while females’ average score was 2.86 6 0.44 on the
modified Dreyfus scale.

DISCUSSION

Male clinicians tended to grade students lower than
female clinicians. In an ideal world, any variance in student
score would be due to the student’s performance alone.
Evidence suggests that this is not the case, with assessor
bias compromising 80–90% of the small variance in
student performance due to circumstances outside of the
student.27–29 A study by Griffith and Sovero13 found that
female instructors with greater job uncertainty were more
likely to grade students more leniently. They did not find a
similar trend for male instructors. The role that perceived
job stability plays in grader scoring of students warrants
further exploration. For example, is a grader more likely to
grade students more leniently in the hope that they like
them and give them favorable reviews?

In this study, males scored slightly higher than females
on their adjusting assessment. This is similar to the trend
noticed in the research by Harvey et al.18 In their
publication, they found that male students were more
likely to demonstrate a fast rate of force production similar
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to those of a field chiropractor. In their article, they
described how learning spinal manipulation is a psycho-
motor skill. Evidence suggests that individuals that engage
in more sports growing up tend to excel at other
psychomotor skills, resulting in a carryover effect.19,20

Studies further demonstrate that males are more likely
than females to engage in sport activities in their youth
prior to matriculating to a chiropractic college.21–24 This
unique effect on male student performance; however,
appears to be temporary. Experienced male versus female
field chiropractors do not demonstrate significant differ-
ences in assessed biomechanical parameters for spinal
manipulation.30

Possible directions of future research that could stem
from this study are (1) determining the relationship
between the sex of an adjusting class instructor in relation
to student scores in adjusting classes and subsequent
scores in the student clinic, (2) developing a set objective
grading checklist of universal criteria involving input
from several chiropractic colleges to quantify an ideal
spinal manipulation and determining the checklist’s
validity, and (3) surveying students on their background
in sports and determining any correlation with spinal
manipulation assessment grades since spinal manipula-
tion is a similar psychomotor skill. With regard to
possible directions of future research topic 1, studies do
demonstrate that the sex of the teacher can affect student
performance. For example, when a female student has a
female teacher, that has been shown to increase their
motivation to learn.31 A further analysis of this longitu-
dinal effect on the learning and test performance of
students should be pursued.

A strength of this study is the large data set collected
over 3 years involving thousands of student intern spinal
manipulation assessments. This study did not determine
the relationship between grades of the student in prior
lower-level adjusting classes in relation to their current
grades in the clinic. Evidence does demonstrate a
significant correlation between prior grades and student
academic self-concept, which are predictive of future
achievements.32,33 We cannot rule out small increases in
male student scores related to challenging their clinician
grader and requesting a grade change. Evidence demon-
strates that college male students are more likely to request
grade changes or to challenge grades that they feel are
unfair.34 Additionally, male students are more likely to
receive grade changes than female students.34

The students taught at the college where this study was
performed are taught using a ‘‘complete practice’’
manipulation setting with thrust as opposed to a
patient–doctor positioning practice setting without thrust
as described by Harvey et al.18 As a result, the external
validity of the findings in this study may not necessarily
apply to the students taught in all chiropractic college
programs.

CONCLUSION

The findings of this research study were twofold.
First, male clinicians tended to assign lower grades on

spinal manipulation assessments than female clinicians.
This begs for the future implementation of standardized
grading rubrics across all chiropractic colleges to
evaluate student performance of spinal manipulation to
remove any small amount of unintentional bias. Second,
male students on average scored slightly higher than
female students on spinal manipulation assessments.
This may be due to spinal manipulation being a
psychomotor skill and male students being more likely
to have a history of engaging in organized sports.
Countermeasures to help female chiropractic students
more rapidly approach the skill set of female field
chiropractors should be pursued.
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