ORIGINAL ARTICLE
Educator’s Learning Alignment Instrument (ELAI):
A tool to assess aligned learning concepts within college courses

Objective: To report the development and initial testing of a questionnaire designed to assess the concept of learning
alignment within chiropractic college courses.
Methods: A 36-item questionnaire, Educator’s Learning Alignment Instrument (ELAI), was created to evaluate how
learning goals, course activities, and assessments align within a college course. Questionnaire development was
informed by learning theories and tested using a 2-phased electronic survey mechanism among a chiropractic college
faculty. Phase 1 included completing the ELAI for a currently implemented course. Phase 2 included questions about
conﬁdential reports generated from ELAI data.
Results: Thirty-one of 46 (67%) respondents completed an ELAI. Twelve (38%) participated in phase 2. Twenty-one
(68%) courses demonstrated consistent learning focus across goals, activities, and assessments. Aggregate data from
early, middle, and late chiropractic program courses revealed progressive shifts toward higher-level learning. Eightyseven percent of courses contained 1 or more individual learning areas with potentially misaligned goals, activities, or
assessment. Ninety-seven percent of respondents completed ELAI questions within 20 minutes. Most (87%) phase 2
respondents noted the report accurately reﬂected the course. Sixty-seven percent of phase 2 respondents agreed that
conﬁdential reports provided useful information to inform course design.
Conclusion: The ELAI is a nonburdensome instrument that can facilitate faculty reﬂection on how aligned learning
concepts are applied in a course and provide novel data to assess general learning focus within college courses and
within programs. Results indicate ELAI questions can be revised to improve clarity. Additional research comparing
ELAI responses from experts, peer educators, and students is recommended.
Key Indexing Terms: Learning; Behaviorism; Cognitivism, Curriculum; Chiropractic; Education
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INTRODUCTION
Instructional alignment is deﬁned as the extent to which
speciﬁc aspects of the learning environment match among
learning outcomes, instructional processes, and assessment.1,2 An example of alignment can be observed in a
course focused on learning to paint a speciﬁc technique
(eg, the learning goal or outcome). Such a course likely
includes practice. Assessment is likely to include painting
skill demonstration. However, if assessment involves a
written test, it cannot be known if learners reach the
learning goal because knowledge rather than performance
is measured. In such a course, assessment is ‘‘misaligned,’’3,4 potentially impeding learning and rendering
assessment invalid, either knowingly or unknowingly.5
The concept that learning theory should guide critical
aspects of course design in health professions education
can be considered a best practice recommendation.6–10
28

Learning consistent with behaviorism theory includes
memorizing facts, developing motor skills, and learning
to consistently follow protocols. Assessment is focused on
testing memory, discriminatory ability, and evaluating
skills that do not require higher order thinking.9 Learning
most consistent with behaviorism could be considered
roughly congruent with the ‘‘knowledge/remember’’ and
‘‘comprehend/understand’’ levels on Bloom’s and Anderson and Krathwohl’s cognitive learning taxonomies.11,12
Learning consistent with cognitivism theory is focused
on improving how learners think.6 Course activities focus
on understanding learner thought processes. Assessment
includes writing, analysis of problem-solving strategies,
concept mapping, and hierarchical relationships.13 Learning through a cognitivism model is generally consistent
with the middle levels of Bloom’s and Anderson and
Krathwohl’s cognitive learning taxonomies.11,12
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METHODS
This study was conducted on the Davenport campus of
Palmer College of Chiropractic, a regionally and programmatically accredited, private, postgraduate educational institution in the United States with a curriculum
primarily dedicated to granting a chiropractic degree. A
small undergraduate program provides select courses
leading to a bachelor of science degree. A small associate
degree program in chiropractic technology was also
offered. The main curriculum includes 10 sequential

trimesters and over 70 courses. Trimesters 1–4 were
identiﬁed as ‘‘early,’’ trimesters 5–7 as ‘‘middle,’’ and 8–10
as ‘‘late’’ program courses. The bachelor of science
program includes 8 general science courses, and the
chiropractic technologist program includes 19 courses.
This study was reviewed for both ethical and legal
considerations and determined to be exempt by the
institutional review boards of Palmer College of Chiropractic and Jefferson College of Health Sciences. Exempt
status was granted consistent with exemption 1 as
outlined by Department of Health and Human Services
Guidelines 45 CFR Part 46.101(b).
Instrument Development
The Educator’s Learning Alignment Instrument
(ELAI) was developed by the authors as a 36-item
questionnaire to be completed by an educator who
answers questions about a current course. The ELAI is
available online as Appendix A, as are all of the
appendices for this paper, at www.journalchiroed.com.
ELAI questions were divided into 3 sets of 12. The ﬁrst
asked about learning goals, the second about courserelated activities, and the third set pertained to assessment. Each set of 12 questions were equally subdivided
into 4 questions designed to encompass most types of
learning generally described by the 3 main learning
theories (behaviorism, cognitivism, and constructivism)
and to describe learning at all levels of Bloom’s cognitive
and psychomotor taxonomies.11
The ﬁrst 4 questions of each set asked about the amount
of focus placed on learning factual discrimination, motor
skill development, protocol use, and information recall.
The next 4 questions asked about the types of learning
generally described through a cognitivism model. Respondents reported the amount of focus on learning to compare
course-related information, developing problem-solving
strategies, mentally processing course information, and
organizing course information.
The ﬁnal 4 questions asked about learning that can be
generally described through a constructivism model by
assessing the amount of focus within a course on creating
new knowledge through scientiﬁc research, experiential
learning in real-world environments, learning through
mentorship, and learning to communicate complex information in new and unique ways. Though the types of
learning included in the questionnaire were generally
consistent with the 3 major learning theories and
taxonomy levels, the ELAI did not identify or measure
alignment within these speciﬁc classiﬁcations because types
of learning can potentially relate to more than 1 theory or
level. Instead, the ELAI was designed to measure the
relative consistency of focus (alignment) for the included
levels of learning across learning goals/outcomes, course
activities, and assessments within a course.
Development was guided by best practice principles of
survey questionnaire design.32,33 ELAI questions were
developed through an iterative process with feedback from
faculty at the primary author’s institution. Informal
feedback regarding perceptions of question clarity, intent,
and the meaning of response scales was offered by faculty

J Chiropr Educ 2021 Vol. 35 No. 1  DOI 10.7899/JCE-19-4  www.journalchiroed.com

29

Downloaded from http://meridian.allenpress.com/jce/article-pdf/35/1/28/2792217/i1042-5055-35-1-28.pdf by guest on 08 December 2021

Constructivism, the 3rd major learning theory, focuses
on how learners create meaning from experience. Learning
occurs within real-world or experiential environments and
is generally consistent with middle and higher levels
identiﬁed in Bloom’s and Anderson and Krathwohl’s
learning taxonomies.8,11,12 Learning activities include
internships, discussion, writing, project completion, and
other measures of performance in work settings.6,9,14
Within chiropractic training programs, learning consistent with all 3 major learning theories (behaviorism,
cognitivism, and constructivism) occurs. Memory-based
learning and motor skill development (behaviorism)
comprise a substantial part of curricula.15–18 Learning
how to think through problems and organize information
(cognitivism) is an important part of developing diagnostic
and clinical decision-making skills.19,20 Experiential learning occurs through several mechanisms, including internships.18,21 These disparate types of learning, which may
occur simultaneously, require different learning activities
and assessment methods.
Research suggests improved student engagement and
deeper learning occurs within courses purposely designed
with alignment principles.22 Student satisfaction, grades,
and participation in learning can also improve in
learning-aligned courses.23,24 Cook et al,25 in a metaanalysis of studies conducted in health professions
education settings reported that course design plays a
signiﬁcant and measurable role in learning. This evidence
suggests educators need resources to make evidenceinformed course design decisions. An efﬁcient tool
assessing individual course alignment could potentially
provide a convenient method for (1) evaluating courses in
light of learning theories and (2) informing research
focused on better understanding how course design
inﬂuences learning and other related factors such as
student satisfaction, anxiety, and motivation.26–31
The purposes of this article are to report the development and initial testing of an instrument designed to assess
the concept of applied alignment within college courses.
Speciﬁcally, this article reports (1) steps included in
instrument development, (2) the feasibility of instrument
completion among college faculty unfamiliar with assessing alignment, (3) descriptive data analysis methods
describing individual and aggregate courses, (4) respondent perceptions of course proﬁle reports and the capacity
to facilitate reﬂection on alignment, and (5) summary
feasibility assessment and recommendations for further
development.



Do learning outcomes focus on recall of course-related
information? (Learning goal question)



Do learners engage in information recall exercises?
(Course activity question)



Does assessment measure course-related information
recall? (Assessment question)

Phase 1 of this study began with an email invitation to
all faculty serving as lead instructor for an undergraduate
or graduate course representing a total potential population of 46. The invitation included information about the
project and an electronic link to an online survey.
Respondents were directed to a Web page further
explaining the study and ending with a request for consent.
Those who continued beyond the initial Web page were
directed to ELAI questions.
Though many potential respondents taught more than
1 course, each was asked to answer ELAI questions about
a single current course for which they served as lead
instructor. Courses were designated by course name and
identiﬁcation code in the invitation message and on the
initial ELAI question page. Courses were chosen to
include all (46) faculty teaching as lead in a course to
maximize the number of possible respondents. Thus, this
project included an a priori determined, nonrandom
sample, intended to maximize the number of individual
faculty respondents and stratify responses to ensure that
undergraduate and all levels of graduate courses were
represented.
Two additional questions asked respondents about how
well they understood the questions and about the amount
of time required to complete ELAI questions. One opentext question asked respondents to describe challenges in
answering questions (Appendix B). Individual ELAI data
were exported and used to generate a conﬁdential course
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proﬁle report. Respondents received course proﬁle reports
individually via email. The course proﬁle report provided
results with explanatory text, graphs with interpretations,
general strategies for improving potential misalignment,
and tables and references supporting course alignment
concepts (Appendix C).
Phase 2 included a review of the course proﬁle report by
the respondent and an invitation to complete an anonymous electronic 6-question survey about the perceived
usefulness, accuracy, and understandability of the report
(Appendix D). Questions were answered using a 5-point
scale ranging from strongly agree to strongly disagree.
Two free-text response questions asked: ‘‘What information was most useful to you?’’ and ‘‘What suggestions do
you have for improvement?’’
Data Analysis and Management
We used a descriptive analysis for ELAI feasibility
testing because (1) descriptive analysis most closely
matches response choices, (2) advanced statistical analysis could be inappropriate without known face, content,
and discriminative validity, and (3) the purpose of the
analysis was to convert responses for descriptive display
in course proﬁle reports. ELAI question responses were
converted to a single mid-response range percentage. The
‘‘All’’ response, representing 90%–100% of course goals,
activities, and assessment, was scored as 95%. The ‘‘Most
(60%–89%)’’ response was scored as 75%; the ‘‘About ½
(40%–59%)’’ response as 50%; the ‘‘Marginally (11%–
39%)’’ response as 25%; and the ‘‘No/None (0%–10%)’’
response as 5%. Global proﬁles, generated as column
charts using graphic functions within Excel, were created
to display the general focus for different types of learning
indicated by learning goals, course activities, and
assessment (Figs. 1 and 2). Aggregate data were similarly
used to generate summary global proﬁle graphs for early
(trimesters 1–4), middle (trimesters 5–7), and late
(trimesters 8–10) program courses (Fig. 3).
Linked-question proﬁles were graphically analyzed by
displaying a column chart for each ELAI question
response expressed as a single, mid-response range
percentage. Linked-question proﬁles provided more speciﬁc data regarding the 12 types of learning included in the
instrument. Feasibility and faculty perception survey
questions requiring free-text responses were grouped by
question and analyzed qualitatively by categorizing into
thematic groups (content analysis). Ordinal scale items
were analyzed using frequencies (Fig. 4).
Data were collected in REDCap (Research Electronic
Data Capture, Vanderbilt University, Nashville, TN).
REDCap is a secure Web-based application designed for
research data capture, providing (1) validated data entry;
(2) audit trails for tracking data manipulation and export
procedures; (3) automated export to common statistical
packages; and (4) procedures for importing data from
external sources. REDCap data identiﬁed phase 1
respondents. Identifying information was cross-referenced with a faculty email and course identiﬁcation list
provided by the college registrar when sending ELAI
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who completed draft questions in different stages of
development. Psychometric evaluation by an expert in
survey research was also obtained. ELAI questions, data
analysis, and feasibility testing methods were further
reﬁned, and question content validity was conﬁrmed
through feedback from a doctoral program academic
oversight committee. Each stage resulted in progressive
instrument reﬁnement.
ELAI questions were answered by checking an answer
box using a 5-point ordinal scale indicating the amount of
focus for each type of learning within a course (All, Most,
About ½, Marginally, No/None). An ‘‘All’’ response
indicated 90%–100% of focus within the course. A ‘‘Most’’
indicated 60%–89%; an ‘‘About ½’’ response was 40%–
59%; a ‘‘Marginally’’ response was 11%–39%; and a ‘‘No/
None’’ response indicated 0%–10%. ELAI answers to
each set of 4 questions were averaged, plotted using the
middle percentage for a chosen response (eg, No/None ¼
5%, Marginally¼ 25%, About ½ ¼ 50%, Most ¼ 75%, and
All ¼ 95%), and graphically proﬁled in what was called a
global proﬁle. Each learning goal question "aligned" with a
matching course activity and assessment question as
demonstrated in the following linked questions pertaining
to memory-based learning.

proﬁles back to respondents. Faculty perception survey
data (phase 2) were reported anonymously in REDCap.

RESULTS
Thirty-one of the 46 invited faculty (67%) completed
ELAI questions. All respondents received a course proﬁle
report with an invitation to complete the faculty perception survey. Twelve (38%) completed the faculty perception survey questions. Table 1 displays sample
characteristics.

Global Profiles
Figure 1 displays an exemplar global proﬁle of a
generally aligned course. Responses for each 4-question set
generally representing major learning theories were averaged and graphically displayed. General alignment was
suggested when columns showing the focus for learning
included in course ‘‘Goals’’ were proportionally similar to
columns signifying the learning foci of course ‘‘Activities’’
and ‘‘Assessments.’’ Because this was the ﬁrst test of the
ELAI and because adjacent question responses were
potentially similar, data were displayed descriptively.

Figure 2 - Exemplar global profile of a mid-program (trimester 5–7) lecture-based course demonstrating general alignment of
goals with course activities. Columns representing relative focus of learning types over ‘‘Goals’’ and ‘‘Activities’’ are proportionally
similar. Potential misalignment of ‘‘Assessment’’ is noted in columns that are not proportionally similar. Instead, the greatest
assessment focus is on discrimination, motor skills, protocol(s), and/or recall rather than on comparison, problem solving, mental
processing, and/or knowledge organization, the predominant focus for ‘‘Goals’’ and ‘‘Activities.’’
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Figure 1 - Exemplar global profile of an early chiropractic program (trimester 1–4) lecture-based course suggesting general
alignment of focus among course goals, activities, and assessments. General alignment is inferred when columns showing the
relative focus of learning over ‘‘Goals’’ are proportionally similar to those displayed over ‘‘Activity’’ and ‘‘Assessment.’’

Cutoff values deﬁning potentially good or poor global
alignment were intentionally avoided due to the exploratory nature of this study. Instead, this determination was
made subjectively by 1 author. Figure 2 displays a global

proﬁle indicating potential misalignment. In this example,
data signify that the greatest proportional focus (tallest
column) for ‘‘Assessment’’ is on recall, discrimination,
protocols, and/or motor skills. However, the greatest

Figure 4 - Linked-question profile of an early program (trimester 1–4) course. Each column displays the response to an individual
question (total ¼ 36). Columns are displayed in sets of 3, indicating the amount of focus placed on the type of learning within
goals, activities, and assessment. Responses differing by more than 25% within a 3-column group suggest possible misalignment.
Data suggest learning to organize course-related information is prominent in learning goals and course activities. However,
assessment of this ability does not occur.
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Figure 3 - Aggregate global profiles display learning focus for early chiropractic program courses within the first 4 trimesters of a 10trimester program. (Left) Stepped pattern with greatest focus on foundational types of learning (eg, protocol[s], motor skill, recall). Early
program courses primarily include basic science topics such as gross anatomy, biochemistry, and cell physiology. (Center) Aggregate
global profile of courses in middle trimesters (5–7) showing greater learning focus in comparison, problem solving, mental processing,
and experiential learning compared with early program courses. (Right) Aggregate global profile of late chiropractic program courses
(trimesters 8–10) demonstrating higher focus on experiential learning and a more even focus on all learning types compared with early
and mid-program courses. Though late program courses include greater emphasis on types of learning commonly considered higherlevel, foundational types of learning (discrimination, motor skill, protocol[s] and recall) are consistently present in all curricular phases.
Note: Early, middle, and late program profiles were not designed to be compared quantitatively to each other. Total percentage listed
should be interpreted relative to columns within each 3-column group and individual profile rather than between profiles.

Table 1 - Sample Characteristics (n ¼ 31)
Course Type

Lecturea

Mixedb

Experientialc

Surveyed

Responses
(Rate %)

Undergraduate (eg, nutrition, statistics)
Semesters 1–4 (eg, gross anatomy, pathology, cell physiology)
Semesters 5–7 (eg, manual therapy techniques, diagnosis)
Semesters 8–10 (eg, business management, clinic internship)
Total

4
8
3
3
18

–
4
6
–
10

–
–
–
3
3

8
18
13
7
46

4 (50)
12 (67)
9 (69)
6 (86)
31 (67)

Sample obtained from an institution with a 10-semester (trimester) program.
a
Primarily lecture-based courses.
b
Mixture of lecture and lab-based courses.
c
Primarily experiential-based courses.

Linked-Question Profiles
Figure 4 displays a linked-question proﬁle. Each ELAI
response is graphically displayed in 3-column linkedquestion sets. Because adjacent responses for ELAI
questions may differ minimally, lack of alignment within
any linked-question set (3 questions) was suspected only
when 1 response differed from another by more than 25%.
Table 2 - Linked-Question Profile Characteristics (n ¼ 31),
n (%)
27 (87)
Course profiles with .25% difference in 1 or
more learning type
Learning types with .25% difference between
components
Mentally organizing information
13 (42)
Mental processing of course-related information
11 (35)
Discriminating differences between facts and
8 (25)
concepts
Recalling course-related information
7 (23)
Learning in a real-world setting
7 (23)
Developing problem-solving ability
5 (16)
Mentorship/apprenticeship
5 (16)
Independently communicating complex
4 (13)
information/concepts
Independent knowledge creation (original research) 2 (6)
Learning established protocols
2 (6)
Comparing concepts/ideas from different
1 (3)
perspectives
Motor skill development
1 (3)

Table 2 displays frequencies of potential misalignment
within linked-question proﬁles.
Feasibility Questions
Table 3 displays results of scaled feasibility questions.
Free-text responses to the question ‘‘Please describe any
challenge you encountered while answering questions’’
most commonly focused on difﬁculty understanding some
ELAI questions.
‘‘Some wording seemed unrelated to my class. However, I
made the best choice.’’

‘‘I wasn’t quite sure how to put a percentage on the
assessment questions.’’

Some respondents had no difﬁculty understanding
questions.
‘‘None [challenges], the questions were straightforward.’’

Twelve (39%) respondents answered questions about
the course proﬁle report (Table 3).
Virtually all free-text responses to the question ‘‘What
information was most useful?’’ centered on the theme of
how the report facilitated reﬂection or informing course
changes, such as:
‘‘Brought attention to reviewing my assessments and making
them more in line with the learning outcomes.’’

‘‘The report highlighted areas where there may be a lack of
alignment.’’

‘‘I will use the two pages following the graphs to better
develop my course. . . . I feel that this is perfect timing for
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proportional focus among ‘‘Goals’’ and ‘‘Activities’’ is on
comparison, problem solving, mental processing, and/or
knowledge organization.
Aggregate data from the 12 early chiropractic program
courses included in this study, focused mainly in basic
sciences, showed a stepped pattern with the highest focus
on learning generally consistent with behaviorism and a
progressively lower focus on other types of learning.
Trends in aggregated global proﬁles of later semester
courses show a shift toward higher levels of learning,
generally consistent with cognitivism and experiential
learning (Fig. 3). Twenty-one (68%) global proﬁles
suggested generally good alignment.

Table 3 - Feasibility and Faculty Perception Survey Responses
Strongly Agree Neither Agree Somewhat
or Agree,
nor Disagree, Disagree,
n (%)
n (%)
n (%)

Questions

a
b

19 (61)

6 (19)

6 (19)

0 (0)

30 (97)

1 (3)

–

–

8 (67)

2 (17)

2 (17)

0 (0)

9 (75)
8 (67)
4 (44)

2 (16)
2 (17)
3 (33)

0 (0)
0 (0)
1 (11)

1 (8)
1 (8)
1 (11)

Missed response(s).
Not all respondents taught more than 1 course.

seeing this type of report–to assure that I’m developing
assessments that properly measure the outcomes.’’

‘‘I liked reading the information . . . that showed me ways I can
incorporate different learning and assessment strategies into
the course to strengthen it’’

Suggestions for improvement included the need to clarify
instructions regarding how to answer questions, deﬁne
terms, and/or provide examples within ELAI questions.
‘‘The questions were really hard to understand exactly what
was wanted.’’

‘‘Please define protocol.’’

Other responses repeated the practical usefulness of the
report to inform course design.
‘‘I find this report to be useful and simple to read.’’

‘‘I would be interested in looking at having a better balance
between my course activities, assessment, and outcomes.’’

‘‘I thought this was an excellent activity to review all of our
outcomes, activities, and assessments. I would like to see this
report for all of my courses.’’

DISCUSSION
This study reports early-stage testing and validation of
a new method for assessing the concept of learning
34

alignment. Few tools are currently available to assist in
designing aligned courses. Davis and Arend34 developed a
simple 3-column tool to document and match learning
goals with supporting theory and teaching methods. Fink35
proposed a similar tool to document and align learning
goals, course activities, and assessments. Blumberg36
proposed a table by which educators plot key information
to compare taxonomy levels and critically evaluate a
course for alignment. Ramesh, Sasikumar, and Iyer37
developed a software tool to calculate data abstracted
from a syllabus to display alignment between learning
objectives and assessments.37 The Quality Matters process
uses trained peer reviewers to assess whether online and
blended courses are constructed according to alignment
principles.38 To the authors’ knowledge, the ELAI is the
only tool that assesses alignment of 3 major course
components using an efﬁcient educator-completed questionnaire, provides semiquantitative analysis and summary
reports with example correction strategies, and offers
alignment-oriented graphical data.
Although faculty are considered subject matter experts,
constructing courses to facilitate effective learning does not
necessarily come automatically.39,40 The ELAI was initially
tested with faculty teaching within a chiropractic program,
which contains characteristics consistent with learning
through the 3 major learning theory models (Behaviorism,
Cognitivism, Constructivism). Though tested within a
chiropractic educational setting, the ELAI focuses on
learning alignment rather than topical content, suggesting
potential broader applicability within higher education.
Initially, we used an iterative and informal process to
develop an instrument that was informed by learning
theories and then tested among naive educators to assess
both face and content validity (eg, the instrument appears
to measure what it is intended to measure, and the
instrument contains appropriate content domains).41,42
Though some respondents had difﬁculty answering some
questions, the majority found the ELAI and subsequent
report to be informative and a good approximation of the
course proﬁled. Preliminary analysis methods produced
aggregate course proﬁles that generally matched what
would be expected in a professional chiropractic program
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Feasibility questions, n ¼ 31
I was able to understand the questions as they applied to the
course.
I was able to answer the questions within 20 minutes.
Perception survey questions, n ¼ 12
The course profile report provides useful information to help
me understand or inform the design of my course.
The course profile report seems to accurately reflect my course.
The course profile report is easy to understand.a
I would like profile reports on other courses I teach.b

Strongly
Disagree,
n (%)

out, generating a password, and logging in again. Because
87% of linked-question proﬁles contained at least 1
learning type with a 25% or greater difference in focus
among linked-questions, it is unlikely respondents used
this method to equalize responses.
As a study seeking to understand where such limitations
exist, these ﬁndings have been used to inform a revised
instrument and can be used to inform future studies
assessing reliability and further validation. Additional
testing should answer questions such as: How similar are
responses for the same course over time? How generalizable is the ELAI when used in different college settings?
Do students rate courses similarly to instructors? Does the
ELAI similarly assess courses in graduate and undergraduate programs? Do ELAI results inform course design
changes that result in improved learning?

Limitations
As a study focused primarily on instrument development,
quantitative results should be viewed with caution, bearing in
mind a relatively small sample combined with the knowledge
that several participants noted some difﬁculty understanding
some questions. As survey-based research, results are limited
by the response rate. However, there was no readily apparent
reason to suspect responder bias. The initial response rate of
67% and a follow-up rate of 38% were higher than the 36%
mean rate reported in a meta-analysis of organizational
surveys, and response rate alone is not sufﬁcient to judge the
quality or validity of study results.43,44
Although informed by learning theory and taxonomies,
the ELAI does not measure alignment strictly deﬁned
within these domains. The types of learning included were
intended to encapsulate most potential types occurring
within college courses without overlap. Some types of
learning may not be captured with the current instrument.
Because the types of learning included in ELAI questions
can be variously applied and match more than 1 learning
taxonomy level or theory, a study focused on establishing
the validity of questions with respect to learning theory or
taxonomy level was neither consistent with the purpose of
the instrument nor methodologically appropriate.
Results are also limited by faculty perceptions of the
courses they designed and/or lead. Some respondents may
have perceived or deﬁned aspects of a course differently
from how it was employed. In a study reported by Black
and Wingﬁeld,39 marketing and management faculty
respondents (88%) reported their courses as active
learning platforms when the authors identiﬁed only 28%
with active learning characteristics.
To mitigate the potential for response bias arising from
a perception that 1 or more types of learning are ‘‘better’’
than another, ELAI questions avoid mentioning learning
taxonomy levels or learning theories. Linked questions
were purposely spaced apart on separate pages of the
electronic survey, which asks all 12 learning goal questions
before proceeding to separate pages containing 12 course
activity and, ﬁnally, 12 assessment questions. Viewing
linked-question responses on a prior page required logging

This study demonstrated the feasibility of using the
ELAI among chiropractic educators and revealed areas for
instrument improvement. Interpreted data from ELAI
questionnaire responses facilitated useful reﬂection and
raised awareness of learning alignment concepts among
respondents. Subsequent research should consider reliability testing by comparing ELAI responses from experts,
peer educators, and students.

CONCLUSION

ACKNOWLEDGMENTS
The authors acknowledge Francis Farrell, PhD for his
scientiﬁc advice and critical review of this project and Min
Wang, PhD for her construction and management of the
electronic data collection process.

FUNDING AND CONFLICTS OF INTEREST
This research received no speciﬁc grant from any
funding agency in the public, commercial, or not-forproﬁt sectors. The authors declare no conﬂicts of interest.

About the Authors
Robert Vining is the associate dean for clinical research at
the Palmer Center for Chiropractic Research (741 Brady
Street, Davenport, IA 52803; robert.vining@palmer.edu).
Timothy Millard is the Assistant Director of Institutional
Research at Radford University Carilion (101 Elm Avenue
SE, Roanoke, VA 24013; tmillard@radford.edu). Address
correspondence to Robert Vining, 741 Brady Street, Davenport, IA 52803; Robert.vining@palmer.edu. This article was
received March 5, 2019, revised June 27, 2019, and accepted
August 27, 2019.

Author Contributions
Concept development: RV. Design: RV. Supervision: RV,
TM. Data collection/processing: RV. Analysis/interpretation:

J Chiropr Educ 2021 Vol. 35 No. 1  DOI 10.7899/JCE-19-4  www.journalchiroed.com

35

Downloaded from http://meridian.allenpress.com/jce/article-pdf/35/1/28/2792217/i1042-5055-35-1-28.pdf by guest on 08 December 2021

where the learning focus progressively moves from
memory-dominated coursework toward problem solving,
complex decision making, and experiential learning.
Early (trimesters 1–4) and mid-program (trimesters 5–
7) data showed relatively equal focus on foundational and
mid-level learning, with little emphasis on experiential
learning. Late program course components showed greater
emphasis on experiential learning (Fig. 3). These ﬁndings
suggest early discriminant validity (eg, evidence that 1
concept is different from 1 closely related).41 Findings also
suggest instrument clarity can be improved without adding
signiﬁcant time burden by revising instructions and adding
brief deﬁnitions and/or examples to questions. Due to
limitations of data analysis methods, results indicate the
current value of the ELAI is in the ability to facilitate
faculty reﬂection on a course. Further instrument revision,
data analysis methods, and reliability testing should occur
before additional uses can be recommended.
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