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Abstract

Checklists can mitigate a multitude of
high-cost mistakes in fields ranging
from surgery to aviation. As part of

a standard protocol, checklists may
provide many benefits, including
improved equity and communication
among team members and more
efficient integration of different
processes during complex tasks. Mostly,
though, checklists serve as easy,
efficient means to remind professionals

of what they already know but can
easily forget. By improving processes,
checklists can reduce procedural
errors, miscommunications, and even
deaths. Although the stakes of writing
a survey are rarely as high as they are
for performing surgery or piloting

a plane, checklists can improve the
quality of surveys in medical education.
In this Perspective, the authors propose
a survey checklist to serve the same

core function as surgical checklists—

to reduce error. That is, a survey
checklist can help medical education
practitioners and researchers gather
more accurate responses. Designers

can use the checklist in the appendix to
guide item creation processes or to help
evaluate the quality of existing surveys.
The checklist focuses on formulating
items, crafting response options, and
formatting/organizing the whole survey.

In his 2010 book, renowned surgeon
Atul Gawande' illustrates how the wise
deployment of checklists (like those
used by building contractors and airline
pilots) mitigates a multitude of high-
cost mistakes in the operating room.

As part of a standard protocol, the

use of checklists can improve equity
during surgeries (e.g., checklists may
help nurses feel empowered to remind
doctors that they are forgetting a

step). Checklists can also facilitate the
integration of processes; for example,
contractors working on air ducts know
to check in with electricians at prescribed
moments. Primarily, though, checklists
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serve as reminders. They help make
salient what professionals already know
but may forget in moments of crisis.
This reinforcement process can reduce
procedural errors, miscommunications,
infections, and even deaths.'”

Rarely are the stakes of writing a survey
as high as they are for performing

a surgery. Nonetheless, if medical
education practice and research are

to improve, it seems essential to

collect information from the primary
consumers of this education—trainees,
practicing physicians, patients,
families, and others—in a way that
minimizes error and maximizes

“true score.” Survey error arises from
multiple sources—coverage, sampling,
nonresponse, and measurement error.
Here, we focus on this final category:
systematic measurement error, or error
arising from poor question wording,
formatting, response options, and the
order of questions.* A recent study found
that 95% of medical education surveys
violated one or more survey design
best practices.® Thus, we believe that
substantial opportunities to mitigate
measurement error exist.

In this Perspective, we present a survey
checklist designed to serve the same
core function as surgical checklists:

to reduce error. Specifically, our hope
is that this checklist helps medical
education practitioners and researchers
reduce measurement error in their
survey instruments so that they can
gather more accurate answers to their
questions of interest. We designed

the checklist (see Appendix 1) with

an audience of experienced medical
education researchers in mind (i.e.,
those with expertise and training in
survey design); however, the checklist
may also prove useful in guiding
conversations between nonexpert
researchers and consultants brought
in to help develop survey instruments.
Some survey experts may wish to keep
the checklist on hand as they develop
their own surveys. Others (e.g., those
evaluating surveys for possible use)
may use the checklist to compare the
relative quality (or the relative number
of strengths and problems) between two
or more survey instruments—possibly
even tallying the number of positive/
negative responses to produce a
heuristic score.

We have restricted the focus of the
checklist to issues of formulating

items, crafting response options, and
formatting/organizing the whole survey.
Although other issues such as sampling,
response rates, and statistical analysis

of survey data are important, they lie
beyond our scope. In other words, we
presume that a research team using this
checklist will have already identified
their research question, confirmed that
a survey is the right data collection
method to fit their needs, and decided
on an appropriate corresponding
analytic approach. Within this restricted
focus, we target issues that are relatively
common, cause significant problems,
and lack obvious solutions (or the
obvious solutions are frequently ignored).
Thus, for example, we do not discuss
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whether or not to include a midpoint by
presenting an odd versus even number

of response options. Although this issue
comes up frequently and lacks an obvious
solution (reasonable arguments exist

on both sides), the research is equivocal
and the consequences of this choice are
small.®

Formulating Items

When designing survey items, the
following best practices typically produce
higher-quality data: avoid questions

with agree—disagree response items,
employ questions with construct-specific
response options, ask only one question
at a time, use positive language, avoid
reverse-scored items, and carefully choose
item formats to answer the question
asked. These best practices have been
derived and tested across more than

40 years of research in the fields of
cognitive psychology and public opinion
polling.*”8

Avoid formatting items as statements
with agree—disagree response options...

Despite the frequency with which
questions with agree—disagree response
options are used, survey researchers
consistently identify this format as one
of the worst ways to present items—for
multiple theoretical reasons. This type
of question increases both acquiescence
bias (the likelihood that respondents will
passively agree with whatever statement
is presented) and satisficing (i.e., they
encourage respondents to put forth
suboptimal effort). Further, the precise
meaning of the response options tends
to be ambiguous. Empirical evidence
corroborates that items posed as
statements using agree—disagree response
options diminish item quality.”"

...And use questions with construct-
specific response options instead

Rather than combining statements
with agree—disagree response options,
the broad consensus among survey
researchers is to ask questions and
then reinforce the central focus of the
question with “construct-specific”
response options.*'? For example, the
question “How much did you enjoy
your biochemistry class?” might use
the following response options to keep
respondents focused on the concept of
“enjoyment” as they contemplate their
response:

+ Did not enjoy at all

+ Enjoyed a little bit

+ Enjoyed somewhat

+ Enjoyed quite a bit

+ Enjoyed a tremendous amount

Ask one item at a time (thereby avoiding
multibarreled items)

Double- or multibarreled items put
respondents in a catch-22 because an
individual may endorse one part of

a question but reject another.** For
instance, consider the following: “When
working with patients, how skilled are
you at identifying and accommodating
different communication styles?” What
happens when a respondent feels skilled at
identifying but struggles to accommodate?
To avoid trapping respondents in this
way, survey designers can ask two separate
items—one about identifying and
another about accommodating (if both
are important). Researchers may also
select and ask only the more important
question. Another solution is to pose the
question at a higher level of abstraction
that encapsulates both ideas (e.g., “When
working with different types of patients,
how skilled are you at adapting your
communication style?”).

Use positive language

Negative wording—that includes, for
example, un-, im-, in-, anti-, or not—
proves challenging for respondents in two
ways. First, because negatives are often
signaled by just a few letters, they can be
easily overlooked by respondents who are
rushing through a survey. Second, even
if respondents do read them, conjuring
up the mental image of the absence or
opposite of something is cognitively
challenging. Wegner’s work' on ironic
processes illustrates this challenge:

His research shows that telling people,
“Don’t think about pink elephants”

is especially likely to cause them to
conjure up images of pink elephants.
Thus, negatively worded survey items
often cause respondents to make easily
avoidable errors in reading, considering,
and answering items. For instance, an
item such as “How inappropriate is it for
attending physicians to use the technique
of resident pimping during bedside
rounds?” might be reworded to “How
appropriate is it for attending physicians
to use the technique of resident pimping
during bedside rounds?”
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Avoid “reverse-scored” items

In a related practice, some survey
designers advocate the use of reverse-
scored items as a means of keeping survey
takers alert. The idea is to insert items
into a scale whose valence is the opposite
of the other items on the scale so that
respondents must read each item carefully.
For example, imagine the item “How
often were you annoyed during your clinic
visit?” within a visit satisfaction scale

in which the other items inquire about
positive elements of the visit (friendliness,
punctuality, and other qualities where
higher scores would correspond to greater
satisfaction). In theory, these reverse-
scored items should help respondents
realize that they need to focus carefully;
they cannot slip into autopilot mode.
However, in practice, these items typically
diminish the reliability of the overall
scale!*—especially when used with less-
educated respondents (such as children').

Choose item formats that answer the
questions of interest

Although selecting item formats that
actually answer the questions asked seems
painfully obvious, survey designers far
too frequently structure items in ways
that fail to yield the data they need.
Sometimes they choose an intrinsically
faulty item structure. For example, check-
all-that-apply items routinely result in
respondents picking more items toward
the top of the list and disproportionately
ignoring later items. As a result, whether
particular items do not apply or whether
an inattentive respondent skipped

them is unclear.' A better approach is a
forced-choice format, which encourages
respondents to provide more complete,
high-quality data. See Box 1 for an
illustration. Using this type of forced-
choice format, researchers will always
know whether a respondent answered or
skipped a particular item.

At other times, researchers might present
respondents with rating items when their
research question clearly calls for rank-
ordered data. For example, when asking
faculty members to prioritize a list of five
highly desirable university initiatives, a
ranking question may be more useful

to the researcher because it allows
respondents to identify which of the
initiatives are most and least preferred.

Sometimes, researchers may realize that
open-ended/free-response items better
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Box 1

Illustration of a “Forced-Choice” Item Format

Survey respondents routinely select more of the responses towards the top of the list in
check-all-that-apply formats and disproportionately ignore later choices. A better format

is forced-choice, which encourages respondents to provide a response for each item. The
approach shown here informs researchers whether respondents answered or skipped an item.
For example: “Which of the following medical education topics are you interested in studying
during your degree program? Please check Yes or No for each one.”

Yes | No

Teaching and learning

Curriculum development

Evaluation and assessment

Research methods

oOflolOo|O|O
oOflo|O|O|O

Leadership and management

match their research questions than
closed-ended questions. The key point is
to align item formats with the research
question being asked so that the right
data are obtained.

Crafting Response Options

The following reminders on crafting
response options can further help
mitigate respondent error: choose an
appropriate number of response options;
label all response options; use only verbal
labels; balance the visual, numeric, and
conceptual midpoint of the response
options; visually separate nonsubstantive
choices from other response options; and
format response options into only one
row or one column. Note that the first and
final guidelines refer to both rating and
ranking items; the remaining guidelines
typically apply to rating items only.

Choose an appropriate number of
response options

For rating items, the number of response
options requires striking a balance between
providing enough options for participants
to precisely represent their opinions,
attitudes, or behaviors and providing few
enough options for participants to clearly
distinguish the meaning of each. The

right balance will depend on the topic, the
knowledge and cognitive sophistication of
the respondents, and the analyses planned.
That said, some scholars have proposed that
the optimal number of response options
typically lies between four and seven.
Krosnick and Fabrigar'® suggest that the
optimal number of options may be five for
unipolar continua (i.e., continua that array
from a conceptual zero point to infinity,
such as the frequency of a behavior) and
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seven for bipolar continua (i.e., continua
that array from negative to positive infinity,
such as positive or negative attitudes).
Relatedly, Weng’s findings'” suggest that
only four response options may be too few
(at least for college-aged respondents).

For ranking items, the appropriate
number of response options is more a
function of the cognitive sophistication of
respondents. For example, well-educated
adults may be able to rank six different
responses (e.g., about their dietary
preferences), but this task may exceed

the capacities of many pediatric patients.
For some research questions, asking
respondents to rank only a portion of the
response options (e.g., please rank the top
three) may be a reasonable alternative.*'*

Label all response options

By ensuring that each response option for
a rating item has a verbal label (as opposed
to leaving some options blank), survey
designers not only help each option seem
equally viable but also ensure that the

meaning of each option is clear."” Labeling
all response options will improve the odds
that all respondents will interpret each
response option in the same way. See Box 2
for a contrast between fully and partially
labeled response options.

Use only verbal labels

Intuition might dictate that numbers
provide greater precision than words;
however, studies have shown that in self-
administered surveys, verbal labels hold
more consistent meanings from person to
person than numbers." In other words,
one person’s “4” may be quite different
than another’s, but what one person
means by “quite painful” is typically close
to what someone else means. Thus, for
response options for rating items, words
provide more clarity than numbers.

Balance the visual, numeric, and
conceptual midpoint of the response
options

How survey designers visually array
response options influences which option
people choose. Survey designers may
confuse respondents if the visual balance
of the response scale, number of response
options, and conceptual meaning of the
options are not completely congruent.*
For example, the first block of response
options in Box 3 allows respondents to
reasonably conclude any of the following:

* The line between “good” and “very
good” is the midpoint (visually this
is true because the fourth and fifth
response options take up so much
room),

+ “good” is the midpoint (numerically
it is the third option on a five-point
scale), or

Box 2

Illustration of the Contrast Between Item Formats That Do and Do Not Provide

Fully Labeled Response Options

better followed by these response options:

By providing a verbal label for each response option (as opposed to leaving some options
blank), survey designers help each option seem equally viable and clarify the meaning of
each option. To illustrate, the item asking: “How skilled are you at suturing?” will work

not at all slightly moderately quite extremely
skilled skilled skilled skilled skilled
...as opposed to these response options:
not at all extremely
skilled skilled
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Box 3

Illustration of Formats That Do Not and Do Balance the Visual, Numeric, and
Conceptual Midpoint of the Response Options

Some survey designers inadvertently confuse respondents when the visual balance of the
response scale, number of response options, and the conceptual meaning of the options are
not completely congruent. For example, the scale shown here:

| poor | fair | good |very good| excellent |

responses to the right of this line),

allows respondents to reasonably conclude any of the following:
- the line between “good” and “very good” is the midpoint (visually the three
responses to the left of this line consume the same amount of space as the two

- "good" is the midpoint (numerically it is the third option on a five-point scale), or
- "fair” is the midpoint (conceptually “fair” connotes neither good nor bad).

Instead, survey designers should strive to ensure that the visual, numeric, and conceptual
midpoints of a set of response options all align as in the example shown here:

neither
very moderately | slightly negative slightly | moderately very
negative negative negative positive positive positive
positive

+ “fair” is the midpoint (conceptually
“fair” connotes neither good nor bad).

The midpoint strongly signals what each
of the other response options means,

and confusion as to where the midpoint
actually lies can introduce substantial
error because different respondents will
rely on different interpretations. The key,
then, is to ensure that the visual, numeric,
and conceptual midpoint of a set of
response options all align, as in the second
block of response options in Box 3. In this
case, the visual midpoint of the response
options lies directly over the middle of
the “neither/nor” response option. What's
more, this point is numerically the fourth
option on the seven-point response scale
and is conceptually equidistant between
very negative and very positive.

Visually separate “nonsubstantive”
choices from the other response options

An important exception to the guideline
that response options be evenly spaced

is when one or more response options
(e.g., “don’t know” or “not applicable”)
lack substantive meaning. By visually
distinguishing these options from the
main substantive responses with extra
space, respondents can clearly infer which
responses are part of the underlying
continuum on a rating scale and where

the midpoint of that continuum lies.* See

the illustration in Box 4.

Format your response options into only
one row or only one column

Whether asking respondents to rate or
rank response options, forcing them to
read from both top to bottom and left

Box 4

lllustration of Formats That Do Not and Do Visually Separate “Nonsubstantive”

Choices From the Other Response Options

To preserve the clarity of what the midpoint of a block of response options is, survey
designers will want to visually separate the “non-substantive” response options from the
main continuum of substantive response options. For example, instead of this approach:

not at all mildly somewhat quite extremely not
exciting exciting exciting exciting exciting sure
A better approach is:
not at all mildly somewhat quite extremely not
exciting exciting exciting exciting exciting sure
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to right increases confusion and causes
more error. Instead, survey designers
should use a single row or a single
column to array the response options.*!
Although no extant research appears
to suggest a clear differential benefit of
either rows or columns, columns may be
preferable as respondents increasingly
take surveys on their smartphones and
smartphone screens are, by default,
vertically oriented.?

Putting It All Together:
Formatting and Organizing the
Whole Survey

The following practices regarding the
formatting and organization of items
within a larger survey will help maintain
respondents’ engagement and effort and,
in turn, will help generate high-quality
data: Ask more important questions
earlier in the survey, ensure that each
item applies to every respondent, use
scales rather than single items when
possible, format the visual layout of

the instrument consistently, and place
sensitive items toward the end of the
survey.

Ask the more important items earlier in
the survey

Placing the most important items at the
beginning of the survey increases the
odds that respondents will answer these
items while they have ample energy and
focus.* For example, an instrument about
medical student satisfaction with a course
should ask about the instructor and the
learning activities early in the survey,
leaving less-relevant questions about a
respondent’s prior education for later.
Moreover, the first question on a survey
is arguably the most important, especially
on Internet-based surveys, because it
often determines whether or not invited
participants complete the survey.* A

good first question is fairly simple;
applies to all respondents; is easy to read,
comprehend, and answer; and aligns with
the purpose of the survey as described in
the invitation.*

Ensure that each item applies to every
respondent

Establishing and maintaining rapport
with respondents is immensely important.
Without a strong, trusting relationship,
respondents will put forth less effort and
likely provide low-quality answers (if they
respond at all). One way a survey designer
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may inadvertently alienate respondents

is by asking numerous items that do not
apply to them. The cost of asking low-
relevance items tends to be higher at the
beginning of surveys where respondents
may be more likely to quit the survey
altogether. Using branching items that
route respondents to only relevant items
is typically a better strategy.* Although
branching items present modest logistical
challenges for paper-and-pencil surveys,
they can be easily created through most
web-based survey programs (e.g., Qualtrics
or SurveyMonkey) to provide a seamless
user experience. For example, rather than
asking, “How satisfied were you with the
resources available in the medical library”
and giving respondents a “not applicable”
option, ask them first, “Have you used
the medical library’s resources?” If they
respond “yes,” then ask them how satisfied
they were with those resources.

Use scales rather than single items
when possible (especially for more
complex topics)

A scale consists of several related survey
items that, as a group, are designed to
measure the same underlying idea or
construct.*> Although scales take longer
for respondents to complete, they bolster
accuracy (compared with error-prone
single items), particularly when assessing
complex topics. For example, if assessing
a patient’s overall clinic experience,

the question “How friendly was your
doctor during your clinic experience?”
measures only a portion of the construct
of interest. On the other hand, a five-
item satisfaction scale that assesses

a representative cross-section of the
experience should improve measurement.
To illustrate, asking all of the following
items will provide more precise data:

1. How welcoming were the front desk
personnel?

2. During your visit, how satisfied were
you with the cleanliness of the clinic?

3. How helpful was the interaction you
had with your physician?

4. In general, how efficient was the entire
clinic visit?

5. Overall, how satisfied were you with
your clinical care?

Properly developing scales to ensure not
only that the set of items constituting a
scale adequately represents an underlying
construct but also that construct-
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irrelevant questions are not included is a
prerequisite for reducing measurement
error relative to single items.*

Ensure that the visual layout of the
survey is consistent

A consistent visual layout teaches
respondents where to look for vital
information on a survey in a quick,
efficient fashion.* In essence, consistency
teaches them the most proficient way

to process the survey. Changes in visual
layout or instructions force respondents
to take time to relearn what is being asked
and how they should answer. Commonly,
survey designers find themselves changing
the visual layout of their survey in an
effort to cram as much content as possible
onto a single page. Although keeping a
survey short is a laudable goal, on balance,
using a consistent visual layout—and,

if necessary, more pages—is better than
sacrificing clarity by formatting a survey
like a jigsaw puzzle.

Place sensitive items, such as demographic
questions, later in the survey

Many respondents feel uncomfortable
divulging demographic information.
Furthermore, some respondents might
respond differently on subsequent items
if their race, gender, or social class is made
salient, as a by-product of stereotype
threat.”” Consequently, the consistent
recommendation from survey design
experts is to ask for demographic data
(or other sensitive information) toward
the end of surveys.* Collecting personal
data later helps ensure that respondents
do not alter their answers as a result of
particular sensitive items being asked
first. Furthermore, this strategy allows
most other data to be collected—even if
a respondent takes offense at the sensitive
items and quits the survey early. For
example, residents completing a graduate
medical education survey might abandon
the survey before they even begin if the
first item asks, “How often did you break
the rule that there should be a 10-hour
time period between all daily duty periods
and after in-house call?”? The question
is clearly sensitive and should not be
asked until more rapport and trust have
been built as respondents become more
interested and engaged with the survey.®

Limitations and Other
Considerations

Although we are confident that
addressing the items on our checklist

will help mitigate substantial sources

of measurement error in medical
education surveys, they are far from a
survey researcher’s only considerations.
For instance, researchers selecting an
“off-the-shelf” survey will want to weigh
the evidence of validity that exists for
each potential scale within the survey in
light of their target population, context,
intended application, and so forth.”

For researchers developing new surveys,
this checklist addresses best practices
surrounding only the writing of items.
The larger survey design process, the
importance of pilot testing (including
techniques such as cognitive interviewing
and expert reviews), and approaches

to creating composites and analytic
techniques all go beyond the scope of this
checklist.?¢*0%!

Furthermore, we have limited the
checklist only to topics for which
reasonably robust evidence is available.
Recommendations regarding how
many questions per page work best or
how long to make a survey would be
valuable. However, as experts such as
Krosnick* have identified, these and a
vast number of other considerations
(e.g., the cognitive sophistication

and stamina of respondents, online
vs. mobile phone vs. paper/pencil
modes of administration, strength of
Internet connection, and respondent
motivation) all require further
investigation before researchers can
arrive at reasonable prescriptions.
Likewise, context effects—that is, the
way certain survey items influence
respondents’ answers to surrounding
items—have become such a notable
topic within survey research®®** that
some scholars have turned them into
interventions.** However, because they
are so idiosyncratic and depend so
much on the specific context of the
survey, avoiding these effects remains
more art than science at present.

In Sum

A checklist serves as a simple way to
remind professionals of what they already
know but can easily forget. Studies
suggest that surgical checklists can
improve communication® and reduce
morbidity and mortality.® Although the
stakes for writing surveys are rarely as
high as those for performing surgery, we
believe the smart use of a checklist such
as this one can reduce measurement error
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in medical educators’ surveys—just as
checklists can reduce error in surgeons’
performance.
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Perspective

Appendix 1

Survey Design Checklist

For formulating items: Does your survey...

Avoid formatting items as statements with agree/disagree response options...

...And use questions with construct-specific response options instead

Ask one item at a time (thereby avoiding multibarreled items)

Use positive language (i.e., avoid un-, in-, anti-, etc.) to ease cognitive processing

Avoid “reverse-scored” items

Use item formats that answer your research questions of interest

Formulating items subscore = /16
For crafting response options: Does your survey...

Use an appropriate number of response options

Include labels for all response options

Use only verbal labels

Balance the visual, numeric, and conceptual midpoint of the response options

Visually separate nonsubstantive choices from the other response options

Provide response options in only one row or only one column

Response options subscore = /16
For formatting and organizing the whole survey: Does your survey...

Ask the more important items earlier

Include only items that apply to every respondent (or employ branching items)

Use scales—not single items—when possible (especially for complex topics)

Use a consistent visual layout

Place sensitive items, such as demographic questions, later

Formatting/organizing subscore = 15

Total score® = 117

2Although there is no absolute target score, a quick tally of the number of “yes” check marks should allow for the comparison of different survey instruments.
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