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ARTICLE INFO ABSTRACT

Keywords: Background: Academic conference posters are a key communication before journal articles. Attention to visual

Poster attributes can enhance academic poster communication.

Conference Objective: This investigation's purpose was to create a visual impression measurement instrument, and then to

Visual communication describe and compare visual impression among scientific posters from an academic conference.

Visual impression escribe an . P p J . P . . . .
Methods: A mixed-approach rubric was created to quickly measure visual impression of academic posters. Then,
posters from a pharmacy education conference were retrospectively reviewed and scored. Visual impression was
compared for traditional versus contemporary poster-formats. Various poster characteristics (poster-format,
summary statement presence, abstract presence, wordiness, QR-code presence, logical sequencing, visuals) that
might have impacted visual communication were coded. These characteristics were regressed onto visual
impression scores.
Results: Three-hundred seventy-eight posters were scored with sound inter-rater reliability. Contemporary poster-
format scored significantly higher than traditional. Poster-format, abstract absence, lack of wordiness, QR-code
presence, logical sequencing, and number of visuals were significant when regressed.
Conclusion: Posters at one academic conference had varied visual impression. While a contemporary poster-
format appeared more helpful, it was not a panacea; variation from poor through exemplary was seen with
both poster-formats. Posters are not text-filled articles; displaying a combination of visuals/text clearly and

concisely can help effective communication with academic posters.

1. Introduction

Academic conference posters have facilitated dissemination of
research for the past half-century.' > While journal articles are a pre-
dominant means of scientific communication, scientific posters at aca-
demic conferences are an early-access means for researchers to convey
preliminary findings and to interact with similarly interested col-
leagues.! Additionally, poster presentations can help researchers' own
professional development by fostering discussion and networking with
colleagues over mutually-relevant content. Though many experienced
researchers have provided perspectives on “how to create an effective
poster”, there appears a very small number of empirical research on
effective poster design.’

Within these empirical studies, an instrument for quick-scoring ap-
pears needed. In one notable study by Smith and colleagues that assessed
posters at an academic neurology meeting,4 two scoring instrument

formats were used—a detailed instrument with 17 criteria, and a single-
item single-criterion “first-impressions” instrument. These researchers
found that their quick scoring with the single-item instrument very
strongly correlated (Pearson r = 0.75) with their much slower detailed-
instrument scoring. This should not be surprising. While it had not
discussed as such in that study, others have reported that their single-
item holistic rubrics have performed similarly to their detailed ana-
lytic rubrics®® A further example worth mentioning was done with
doctor of pharmacy admissions essays where a quick and simple holistic
rubric performed similarly to a more detailed analytic rubric that was
much slower and more complicated to use.” Moreover, most poster
evaluation instruments in the literature had not reported (or done?)
psychometric evaluation (i.e., validity and reliability).

With the important role that poster sessions play within academic
conferences, this study aimed to both create an instrument to quickly
(efficiently) score many posters for visual-impression, and then to use it
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to describe the visual effectiveness of posters presented at an academic
conference on pharmacy education.

2. Materials and methods

This investigation was a retrospective observational study that fol-
lowed the 2022 American Association of Colleges of Pharmacy (AACP)
Annual Meeting. Investigators reviewed and coded all available posters
that were uploaded to the AACP conference website for conference at-
tendees to view (Research, New Investigator Award recipients, School,
Trainee poster categories); posters that were not available virtually were
excluded.

Visual Impression Rubric: Following from modern validity theory,®
evidence for both content and reliability would provide initial validity
evidence for scores from a newly-created visual impression rubric. From
a content evidence standpoint, most experts in prior literature high-
lighted that posters are a visual medium,"*>° '° and empirical research
corroborated this.»'®'° Within this reviewed literature, investigators
uncovered themes of using graphics, limiting text, and logically organizing
the poster layout. From a reliability evidence standpoint, while analytic
rubrics are often better for reliability of scores, they are much slower and
potentially more awkward to score than holistic rubrics.! So, in-
vestigators endeavored to create a mixed-approach rubric (a combina-
tion of holistic and analytic rubrics)—which can share benefits from
both analytic rubrics (improved inter-rater reliability) and holistic ru-
brics (much easier and faster to score).” Another article details how to
create a mixed-approach rubric.” In short (and because this rubric would
be used by human raters®"), investigators devised the four-category
rubric in Fig. 1. The identified themes discussed earlier (of using
graphics, minimizing text, and logically organizing) were inserted as
suggestions into that mixed-approach rubric. Notably, the few cate-
gories in a holistic or mixed-approach rubric can allow judges latitude to
interpret criteria as they arrive at their 1-4 score. With objectivity a
myth in assessment, this rubric embraces a “shared subjectivity”.??
which should be seen as a positive; it is incorporating a shared, tacit
knowledge within judgments made using it.

Thereafter, two investigators (Michael Peeters, Sheela Khadka (or
MJP, SK)) piloted this instrument by independently reviewing and ho-
listically scoring each of the hundreds of posters at an annual pharmacy
education meeting. Any disagreements in scoring between these in-
vestigators were resolved through discussion. For initial inter-rater
reliability of visual impression scores, Cohen's kappa for absolute
agreement was used when comparing scores from different raters (agree
versus disagree), with kappa interpretation by Landis and Koch.?
Additionally for each poster reviewed, a series of visual components that
may impact visual impression were deductively coded [i.e., poster-
format (see description below), presence of a summary statement,
presence of abstract, wordiness, presence of QR-code, logical sequence
like a journal-article (IMRaD—Introduction/Methods/Results/Discus-
sion-conclusion), along with presence and total number of visuals (ta-
bles, figures, diagrams, pictures)].

Poster-formats: Two major formats of posters were coded—tradi-
tional and contemporary. Traditional posters followed a traditional
IMRaD format and would be familiar to many academics who have seen
this format for many years. Contemporary formats followed one of two
more recent trends. Either a contemporary poster's design could follow
Persky's formatting,'* (along with a general example of it**), or it could
follow Morrison's formatting (sometimes called a highway “billboard”
design; with examples of this at these Morrison references).'>?°

! When most educators think of a rubric, they think of analytic rubric with its
rows for different domains and its columns for incremental amounts of that
row/domain.”’ Alternatively, holistic rubrics are a single row/domain for the
whole (i.e., holistic), and have different incremental columns for that single/
overall row.”
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Data were analyzed using SPSS software (version 25.0. Armonk, NY).
First, a Mann-Whitney U compared visual impression scores for
contemporary versus traditional poster-formats (with ‘Contemporary’
especially not normally-distributed; see Fig. 2). Like Goodhand et al.,'” a
linear regression model was used to assess specific visual components on
the visual impression score. A Spearman's rho tested level of univariate
linear association between number of visuals and visual impression
score.

3. Results

Three-hundred seventy-eight conference posters were reviewed,
coded, and analyzed (248 Research, 10 New Investigator Award re-
cipients, 93 School, 27 Trainee categories). Twenty-five posters (7%)
were not uploaded and so unavailable for this review.

Inter-rater reliability, using the mixed-approach rubric in Fig. 1 to
score visual impression, was 0.8 (“nearly perfect”).

The mean score for all posters was 2.5 (SD = 0.9). The majority of
posters  (287/378; 76%) were traditionally-formatted while
contemporarily-formatted posters were 24% (91/378). Fig. 2 shows
distributions of visual impression scores for contemporary, traditional,
and both poster-formats. Contemporary posters (median = 3, 25%-75%
= 2-4) were rated significantly higher than traditional posters (median
= 2, 25%-75% = 1-3), U = 6.97. p < .001).

Table 1 shows frequencies of coded categories between traditional
and contemporary poster formats. Table 2 reports the linear regression
model for coded categories regressed onto visual impression scores, and
the standardized betas show that visual impression scores were
positively-associated with poster-format, presence of QR-code, logical
sequencing, and number of visuals, while presence of abstract and
wordiness were negatively-associated. Regardless of poster format,
number of visuals and visual impression were correlated (Spearman rho
=0.22,p < .001).

4. Discussion

Investigators of this study have reported initial validity evidence for
the content and reliability of scores using a newly-created instrument to
quickly rate visual impression of academic posters at a pharmacy edu-
cation conference. Among conference posters, investigators found that a
contemporary poster-format seemed, on average, more advantageous
than a traditional poster-format. However, investigators also saw that
some contemporary poster-formats turned out badly, while some other
traditional poster-formats were very good. Thus, the poster-format itself
does not seem a guarantee of success; although, it may be that charac-
teristics of a contemporary design (such as restrictions on space for text,
prompts for QR-codes, succinct summary/take-home statements) may
help the presenter during their poster creation.

Whether noting that conference attendees appear to spend about 90 s
at each poster on average,”® “spend only minutes”,” or a “10-10 rule”
that viewers/attendees will take 10 s to scan a poster at 10-ft to decide if
they will approachH’lS—these concepts focus on visual attraction/
impression first. First-impressions appears to strongly influence
continued viewing. It seems prudent to develop poster content in such a
way that is visually appealing and concise to attract viewers to one's
poster. (This is not suggesting that poster content is not also important,
but content should align and balance with visual needs.) Regarding vi-
sual balance, using more than one visual element appeared helpful, when
the visuals were not in addition to text but replaced text and showed
viewers what was meant. Using a QR-code (which may help limit words
of technical details by linking to technical details for those interested),
logically sequencing a poster (IMRaD sequencing and reading top-to-
bottom and left-to-right, just as expected from journal articles), as
well as minimizing words (by avoiding blocks of text, not placing an
entire abstract on a poster, avoiding full sentences, and replacing words
with visuals as much as possible), appeared to each help visual
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Table 1

Descriptives of Coded Categories by Poster Format.
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Category Poor Sub-par Acceptable Exemplary
Oroanization Neither clean nor Much left to be Some left to be Information clean
8 straightforward desired/better desired/better straightforward, organized
Poster design and Visually unpleasant Much left to be Some left to be Visually helpful, eye
use of graphics yunp desired/better desired/better catching, pleasant to eyes
Very busy and/or very  Busy and/or wordy =~ Not really busy or
wordy, (majority was text, wordy (some Neither busy nor wordy,
Wordy or Busy (full of text, some difficult to review wordiness present (use of bullet points, easy
vague, some ambiguous) quickly) but can be easily to review/understand)
reviewed/undersood)
Score 1 2 3 4
Fig. 1. Mixed Rubric for Visual Impression Score.
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Fig. 2. Distribution of Visual Impression Score by Poster-format.

Table 2
Linear Regression on Visual Impression Score for 378 Posters from the 2022

Traditional Poster Contemporary Poster

Format Format
Number of Posters (%) 287 (76%) 91 (25%)
Summary Statement 11 (4%) 35 (38%)
(Yes)
Presence of Abstract 13 (5%) 1(1%)
(Yes)
Wordiness (Yes) 128 (45%) 23 (25%)
Presence of QR-code 32 (11%) 29 (32%)
(Yes)
Logical Sequencing (Yes) 231 (81%) 57 (63%)
Any Visuals (Yes) 284 (99%) 87 (96%)
Number of Visuals Mean = 2.0 Mean = 2.0
SD =0.9 SD =0.9

impression. Conversely, wordiness (with blocks of text, excessive de-
tails, and/or complete sentences with periods) and reproducing the
previously-submitted abstract (which could further contribute to excess
poster words) negatively impacted visual impression; the poster is an
“illustrated/visual abstract”.! >!1:13-1518 and so there is no need for this
redundancy.

Findings from this current study are empirical and agree with others'
experience-based perspectives. For instance, as Persky (an experienced
researcher) highlighted, posters should be designed to convey one main
message, with overcommunication hindering reading and understand-
ing by poster viewers.'"* And empirically, a study that surveyed 65

American Association of Colleges of Pharmacy Annual Meeting.

Observation (% Standardized t- p-value
Yes) Beta value
Poster-format 24%C,76%T 0.28 5.9 <0.001*
Summary 12 -0.02 -0.35 0.72
Statement
Presence of 3.7 -0.1 -2.3 0.02*
Abstract
Wordiness 40 -0.37 - 8.65 <0.001*
Presence of QR- 16 -0.12 -2.8 <0.005*
code
Logical 76 0.16 3.8 <0.001*
Sequencing
Any Visuals 98 -0.02 -0.35 0.72
Number of Mean = 2.0 SD = 0.15 3.37 <0.001*
Visuals 0.9

Model R? = 0.39; C = contemporary poster-format, T = traditional poster-
format; *Significance at p < .05.

engineers and chemists on rationale for choosing which posters to view
also found that, besides being familiar with the subject, a leading reason
for reading a poster was if the poster was aesthetically appealing with
clear, logically organized images, whereas posters with dense text
steered attendees away from posters.'® A further empirical qualitive
study of 89 attendees/poster presenters at a primary care conference,
respondents emphasized the need for incorporation of technology, such
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as a QR-code, to improve poster utility and value'’; a QR-code can allow
poster authors to provide more details remotely,27 and to not clutter the
poster itself. While sample-sizes (n = 89, n = 65) are smaller than the
current study (n = 378), the trajectory from these different academic
disciplines appear similar.

Given the current autonomy that authors have in their poster design,
the subsequent wide array of viewer impressions should not be sur-
prising. Investigators of this current study are not the first to suggest that
a further degree of standardization may aid in developing effective
communication skills for poster presenters.?® For example, IMRaD was
a standardization for logical flow that was implemented in the 1970s for
peer-reviewed journal reports.’ It seems that it has been so successful
and now commonplace, that scientists seem to expect it. Some, but not
all, journal commentaries suggested extending it to logical organization
of posters.’>° 131520 of note, although the studied conference orga-
nizers had suggested that authors use Persky's contemporary poster-
format,'>?° most poster authors at this conference chose otherwise.

While the large sample size of posters was one notable strength of
this study (and largest among other literature that investigators
reviewed), this study has reported only initial evidence for the scoring
inference of validation within Kane's Validation Framework.>° Within,
only two judges scored posters—one judge with decades of experience
writing articles, creating posters, creating infographics, judging poster
competitions, and helping trainees to create award-winning posters;
while the other judge was relatively new to scientific posters and had a
“fresh set of eyes”. And while they showed excellent interrater reliability
in this initial study, this should also be seen as a limitation; more work
needs to be done as future studies should employ a larger number and
wider diversity of judges. Following after this initial report for the
scoring validation inference, future investigations describing Kane's
Framework for Validation® inferences of generalizing, extrapolating,
and implications with this visual impression rubric warrant exploration.
Additionally, the R-squared from regression onto visual impression
scores suggested that there was additional unexplained variance in the
data; this could be explored further in a future investigation—and
perhaps the visual impression rubric could be revised. Furthermore,
poster titles, which had been described by numerous authors as
important to attracting viewers' attention,’»>!'"13 were not assessed in
this study. Of note, this study evaluated posters from one pharmacy
education conference during a single year, and so applicability to other
poster presentation settings may be limited.

5. Conclusion

In this study, a visual impressions instrument was created and used
to score academic conference posters; these posters varied in visual
impression with some better and others lacking. While contemporary
poster-format seemed more helpful, it was not a panacea; variation from
poor through exemplary was seen with both contemporary and tradi-
tional poster-formats. Posters are not text-based manuscripts; displaying
a combination of visuals and limited text in a clear, concise manner can
help effective communication with academic posters.
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