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Abstract 
Background: Baylor College of Medicine provides a classroom-based 
implicit bias workshop to all third-year medical students to increase 
students’ awareness of their unconscious bias and develop strategies 
for reducing health care disparities. The workshop meets our 
immediate goals and objectives. However, we are unsure if the benefit 
would be long-term or diminish over time. 
Methods: To examine the concept retention from the implicit bias 
classroom workshop, we administered a self-developed seven-item 
seven-point Likert-scale survey to our medical students at pre-, post-, 
and one-year post-workshop attendance. 
Results: The data set was comprised of survey results from two 
cohorts of our third and fourth-year medical students from 2018 to 
2020 and included 289 completed records at three measurement 
points. The data included: Student Identifiers, Sex, Race/Ethnicity, 
Student Enrollment Type, Cohort, and three repeated measures 
results for each of the seven items, which were documented in wide 
format. The data may be of interest to those who wish to examine 
how factors including elapsed time, race, and sex may associate with 
attitudes and understandings of implicit bias following related 
training, and those interested in analytical methods on longitudinal 
research in general.
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Introduction
Baylor College of Medicine (BCM) has a long history of educating medical students to develop awareness of their
potential inherent bias towards specific racial/ethnic groups that might influence their medical decision-making.1–4

Educators and researchers at BCMdeveloped a classroom-based implicit bias workshop, which has been part of the third-
year medical student curriculum since 2008.5 The workshop is currently part of a third-year course on social determinants
of health and includes administration of the Implicit Association Test6 (IAT), student review of two articles7,8 about
implicit bias in medical education, and small-group discussions. The IAT was used to examine students’ inherent
predispositions based on certain demographic groups (e.g., race, weight), with the aim of triggering students’ self-
awareness and self-reflection of their unconscious bias. The students were told to read the two articles before the session
and to discuss them during the small group session. The literature review allowed examination of how such unconscious
bias may influence physicians’ clinical decision-making and was followed by active small-group discussion which
fostered engagement with management strategies for reducing health care disparities (a schematic overview of the
research design can be found in Figure 1).

Such educational practices have demonstrated an effective immediate influence on students’ awareness and management
of implicit bias.4 However, wewere uncertain whether this immediate impact following the one-session workshop would
be sustained over time. If the educational effects of the IAT workshop diminish over time, a one-time classroom
workshop may not be sufficient in preventing health care disparities among certain social groups. Offering more training
in this area to our medical students would require additional time and resources in an already compressed curriculum. A
better understanding of how the effects of implicit bias training persist following a classroom workshop would enable
medical schools to design and develop curricula which maximize training efficiency and students’ future development as
physicians.

The research manuscript generated from this study has been Accepted byMedical Teacher for publication and is in press.
However, the data might be valuable for those wishing to pursue additional secondary analyses of related research topics,
or a meta-analysis that combines multiple independent scientific studies of similar topics. These data might also be
valuable for those interested in using other analytical methods to investigate the same research question or even for new
longitudinal research simply focusing on the analytical methods in general, beyond the topic of the implicit bias.

Methods
Study design
This data set was collected as part of ongoing curriculum evaluation and improvement process. However, when
aggregated together for the purposes of this project, the data comprise a longitudinal observational study that measures
students’ attitudinal change over three repeated measures: immediately before participating in the workshop, immedi-
ately after participating in the workshop, and one year after participating in the workshop (measurement timing can be
found in Figure 1).

The implicit bias workshop was administered within the required Determinants, Disparities, and Social Health of
Populations (D-DASH) course. All third-year students who took the D-DASH course were considered as potential
participants in this study. They were informed of the purpose of this study prior to agreeing to complete the survey and

Cohort 2019

Cohort 2020

Figure 1. Implicit bias workshop schematic overview and timeline.
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learned that information collected through the survey would be used as part of a research protocol. They received the pre-
and post-surveys through the web-based course evaluation platform e*Value.

Approximately one year later, we conducted a one-year post-survey of the students during their fourth year as part of their
required capstone course, Advanced Physician Experience (APEX). All students in APEX courses were informed again
that the survey was part of a research protocol and they were voluntarily agreeing to participate the study.

Study population
The study was based on data collected between 2018 and 2020 from two cohorts of medical students (Class of 2019: n =
168; and Class of 2020: n = 185). Each class of students first received the pre- and post-surveys in their third year (MS3)
spring D-DASH course and then completed the same survey the following spring in their fourth year (MS4). Due to
merged curricular tracks, therewas a small portion of students who did not receive the implicit bias surveys and training in
theirMS3 spring, but still received the one-year post-workshop-survey in theirMS4 spring term. These off-track students
did not meet the research criterion and were excluded from the data analysis.

Data collection
Members of the BCM research team created the survey for this study in 2008, when the implicit bias workshop was
offered to students and it has been revised and refined several times based on piloted data and students’ feedback. The
final version included seven questions evaluating students’ thoughts on questions regarding a physician’s or individual’s
perceptions and management of unconscious bias. The survey was in a Likert-style format, with seven options ranging
from strongly disagree (1) to strongly agree (7) (the survey can be found in the extended data9).

Surveyswere distributed through the course evaluation platform e*Value andwere active for twoweeks to allow students
to complete the surveys. The response rates ranged from 92.2% to 100.0% (see Table 1 for complete response rates).
Survey data were exported as Excel data files and were saved in a secure/encrypted web portal within the BCMMedicine
network. The original data were identifiable, but we deidentified data for subsequent analysis.

The data file included 26 variables: Student Identifier, Gender, Race/Ethnicity, Student Enrollment Type, Cohort, and
21 variables for the survey results. Student Identifier is a unique number for each student. We used randomly generated
10-digit numbers to replace the original school identification numbers to promote confidentiality of respondent data.
Gender was self-defined by students. We allowed students to identify a gender other than male or female with an ‘other’
option and space to write their own answer, but all students identified themselves as either male or female. Students
also selected their race/ethnicity. We merged ethnicities into more general and commonly used categories and were left
with four options: White, Black or African American, Hispanic, Asian, other Asian, or ‘prefer not to answer’. Student

Table 1. Response rate for each data-collection period, by cohort.

Cohort Completed during D-DASH course Completed during APEX course

Pre-workshop survey Post-workshop survey One-year post-workshop survey

Class of 2019 166a/168b

98.8%
162a/168b

96.4%
155a/167b

92.8%

Class of 2020 185a/185b

100.0%
184a/185b

99.5%
177a/192b

92.2%
aNumber of students completing the survey.
bNumber of students receiving the survey.

Table 2. Measurement timing for each cohort and valid sample collected.

Cohort Measurement timing Valid sample

Pre Post One-year post

Class of 2019 2018 2018 2019 n = 130

2018 2018 2020 n = 17*

Class of 2020 2019 2019 2020 n = 142
*These 17 students on irregular curriculum schedules actually completed the “One-Year Post” survey two years after the workshop.
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Enrollment Type was a dichotomous variable (“0” or “1”) used to differentiate those who had regular curriculum
scheduling for the period under study (“0”) and those who had an irregular curriculum schedule (“1”). There were
17 students in the latter categorywho completed the one-year post-survey two years after theworkshop. These 17 students
did not meet the criterion for inclusion in the primary analysis. However, this small sub-sample provided a less robust but
still intriguing opportunity to examine for retention of the implicit bias training following an even longer elapsed period
after the classroom workshop had been conducted.

Cohort included the 2019 Cohort who took the pre- and post-survey in 2018, and the one-year post-survey in 2019; and
Cohort 2020 who took the pre- and post-survey in 2019, and the one-year post-survey in 2020. The survey results have
21 variables because the survey had seven Likert-style items, and each was measured three times. The Likert-style items
were coded in numerical format, ranging from 1 to 7 (1 for Strongly Disagree, 7 for Strongly Agree).

We merged the three longitudinal surveys’ results into one file using the unique identifiers assigned to each student. The
dataset can be found in underlying data.9 We deleted 94 records that did not meet the research criterion: 37 records for
those without the pre-survey, three records for those without the post-survey, and 54 records for those without the one-
year post-survey. Those without the pre-or one-year post-survey were likely to have irregular curriculum scheduling due
to a leave of absence or enrollment in an extended-time and off-cycle dual degree program. Thosewithout the post-survey
likely failed to submit responses to the post-survey.

A total of 289 records were available with completed measures at three measurement points, of which 272 students were
from the regular curriculum tracks (130 from the Class of 2019, and 142 from the Class of 2020), with the remaining
17 having irregular curriculum scheduling (see Table 2). Resulting data were thenmergedwith race/ethnicity, and gender
data self-identified by students which was collected previously during the medical school admissions process. Students
were aware that the study may report demographics to describe the sample composition.

Data validation
The data set has been proofread for human errors. A frequency summary table (Table 3) was created using the Pivot
function in Microsoft Excel. Measurement results were negatively skewed to more positive options but following
application of sampling criteria. There were no missing data for any of the three repeated measures. We evaluated the
survey quality using this dataset. Cronbach’s alpha measures the internal consistency of survey items, and ranged from
0.86 to 0.87 between the pre-, post-, and one-year post surveys. The seven items had moderate to high inter-item
correlations and had consistent patterns across the pre-, post-, and one-year post surveys. The first factor extracted by
Exploratory Factor Analysis explains more than half of the variances, which provided primary evidence of a unidimen-
sional structure of the survey. The results provided some evidence that the survey was still solid and reliable. More
detailed results for survey quality can be found in Table 4.

Ethics statement
This study and the publication of the data set was approved by The Institutional Review Board for Human Subject
Research at BCM (protocol number: H-45073). Written documentation of consent was waived for this study by the
review board due to its low-risk nature. The participants were informed of the purpose of the survey while they took the
D-DASH and APEX course and that taking the survey was optional, and non-participation would not impact their course
grade. They were informed that, by taking the survey, they were voluntarily agreeing to participate in the study. Students
were aware that all survey data would be kept confidential, and data would be deidentified for analysis and reporting.

Data availability
Underlying data
DANS: Implicit bias classroom workshop data. https://doi.org/10.17026/dans-zrv-mxsm.9

Table 4. Specification of the survey.

Cronbach’s
alpha

% of first factor
variance

Inter-itemcorrelation
coefficient

Pre survey 0.86 57% 0.19-0.89

Post survey 0.86 59% 0.20-0.90

One-year post survey 0.87 59% 0.16-0.90
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This project contains the following underlying data:

- DataFileImplicitBias.xlsx (dataset and code book for the variables)

Extended data
This project contains the following extended data

- Implicit bias survey.pdf (copy of survey).

Data are available under the terms of the Creative Commons Zero “No rights reserved” data waiver (CC0 1.0 Public
domain dedication).

References

1. Gill A, Thompson B, Teal C, et al. : Best Intentions: Using the
ImplicitAssociations Test toPromoteReflectionAboutPersonal
Bias. MedEdPORTAL. 2010; 6(1).
Publisher Full Text

2. Hernandez RA, Haidet P, Gill AC, et al. : Fostering students'
reflection about bias in healthcare: Cognitive dissonance and
the role of personal and normative standards.Med. Teach. 2013;
35(4): e1082–e1089.
PubMed Abstract|Publisher Full Text

3. Teal CR, Gill AC, Green AR, et al. : Helping medical learners
recognise andmanage unconscious bias toward certain patient
groups. Med. Educ. 2012; 46(1): 80–88.
PubMed Abstract|Publisher Full Text

4. Teal CR, Shada RE, Gill AC, et al. : When best intentions aren't
enough: helping medical students develop strategies for
managing bias about patients. J. Gen. Intern. Med. 2010; 25(S2):
115–118.
Publisher Full Text

5. Gill A, Thompson B, Teal C, et al. : Best Intentions: Using the
Implicit Associations Test toPromoteReflectionAboutPersonal
Bias. MedEdPORTAL. 2010.
Publisher Full Text

6. Greenwald AG, McGhee DE, Schwartz JLK: Measuring Individual
Differences in Implicit Cognition: The Implicit Association Test.
J. Pers. Soc. Psychol. 1998; 74(6): 1464–1480.
PubMed Abstract|Publisher Full Text

7. Green AR, Carney DR, Pallin DJ, et al. : Implicit Bias among
Physicians and its Prediction of Thrombolysis Decisions for
Black and White Patients. J. Gen. Intern. Med. 2007; 22(9):
1231–1238.
PubMed Abstract|Publisher Full Text

8. Capers Q, Clinchot D, McDougle L, et al. : Implicit Racial Bias in
Medical School Admissions. Acad. Med. 2017; 92(3): 365–369.
PubMed Abstract|Publisher Full Text

9. Zhou Y, Purkiss J, Juneja M, et al. : Implicit Bias Classroom
Workshop Data. DANS. 2020.
Publisher Full Text

Page 7 of 11

F1000Research 2022, 11:25 Last updated: 11 MAR 2022

http://creativecommons.org/publicdomain/zero/1.0/
https://doi.org/10.15766/mep_2374-8265.7792
http://www.ncbi.nlm.nih.gov/pubmed/23102159
https://doi.org/10.3109/0142159X.2012.733453
https://doi.org/10.3109/0142159X.2012.733453
https://doi.org/10.3109/0142159X.2012.733453
http://www.ncbi.nlm.nih.gov/pubmed/22150199
https://doi.org/10.1111/j.1365-2923.2011.04101.x
https://doi.org/10.1111/j.1365-2923.2011.04101.x
https://doi.org/10.1111/j.1365-2923.2011.04101.x
https://doi.org/10.1007/s11606-009-1243-y
https://doi.org/10.15766/mep_2374-8265.7792
http://www.ncbi.nlm.nih.gov/pubmed/9654756
https://doi.org/10.1037/0022-3514.74.6.1464
https://doi.org/10.1037/0022-3514.74.6.1464
https://doi.org/10.1037/0022-3514.74.6.1464
http://www.ncbi.nlm.nih.gov/pubmed/17594129
https://doi.org/10.1007/s11606-007-0258-5
https://doi.org/10.1007/s11606-007-0258-5
https://doi.org/10.1007/s11606-007-0258-5
http://www.ncbi.nlm.nih.gov/pubmed/27680316
https://doi.org/10.1097/ACM.0000000000001388
https://doi.org/10.1097/ACM.0000000000001388
https://doi.org/10.1097/ACM.0000000000001388
https://doi.org/10.17026/dans-zrv-mxsm


Open Peer Review
Current Peer Review Status:    

Version 1

Reviewer Report 11 March 2022

https://doi.org/10.5256/f1000research.78200.r123367

© 2022 West C. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.

Courtney West   
College of Osteopathic Medicine, Sam Houston State University, Conroe, TX, USA 

The rationale for creating the dataset is clearly described. The purpose was to “examine concept 
retention” from an implicit bias classroom workshop using a seven-item seven-point Likert-scale 
survey. “The data set was comprised of survey results from two cohorts of third and fourth-year 
medical students from 2018 to 2020 and included 289 completed records at three measurement 
points.” 
 
The manuscript is well written, and the description of the protocols are appropriate and sound. 
The results are clearly presented in the text and in the attached tables. They are consistent with 
the methods used.  
 
The authors provide sufficient details of how they examined concept retention which would allow 
replication by others. The data collection methods have been outlined effectively and the data 
validation process is clearly described so that another researcher could replicate and extend the 
study. This data note highlights a robust approach that may be adopted and utilized to examine 
knowledge and attitude retention over time. 
 
The datasets are presented in a useable and accessible format. For example, the authors provided 
a data dictionary/code book on the second tab of the excel data file. In addition, a pdf document 
including the implicit bias workshop survey was also included as extended data.
 
Is the rationale for creating the dataset(s) clearly described?
Yes

Are the protocols appropriate and is the work technically sound?
Yes

Are sufficient details of methods and materials provided to allow replication by others?
Yes

 
Page 8 of 11

F1000Research 2022, 11:25 Last updated: 11 MAR 2022

https://doi.org/10.5256/f1000research.78200.r123367
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-5517-8477


Are the datasets clearly presented in a useable and accessible format?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: My research interests include, but are not limited to, learning and study 
strategies, instructional techniques, program evaluation, professional development, and team 
based collaborative care.

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard.

Reviewer Report 24 February 2022

https://doi.org/10.5256/f1000research.78200.r122372

© 2022 Ning L. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.

Ling Ning  
Office of Assessment and Planning, University of Colorado Boulder, Boulder, CO, USA 

Thank you for the opportunity to review the manuscript Dataset: Knowledge and attitude 
retention following an implicit bias classroom workshop for F1000Research. The article was very 
well written with clear and precise language. The authors did a very good job in articulating the 
purposes of making the data available for public access. The authors also illustrate very clearly the 
study design, study population, data collection, aggregation, and validation process. 
 
Minor points: 
Page 4 (of the pdf version of the article): about ethnicities: “ …were left with four options…”, not 
very clear. Not exactly four options.
 
Is the rationale for creating the dataset(s) clearly described?
Yes

Are the protocols appropriate and is the work technically sound?
Yes

Are sufficient details of methods and materials provided to allow replication by others?
Yes

Are the datasets clearly presented in a useable and accessible format?
Yes

Competing Interests: No competing interests were disclosed.

 
Page 9 of 11

F1000Research 2022, 11:25 Last updated: 11 MAR 2022

https://doi.org/10.5256/f1000research.78200.r122372
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


Reviewer Expertise: My research focuses on multilevel/longitudinal modeling of data with complex 
structures, propensity score analysis, and value-added assessment.

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard.

Reviewer Report 04 February 2022

https://doi.org/10.5256/f1000research.78200.r119372

© 2022 Ji X. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.

Xuejun Ji  
Department of Educational and Counselling Psychology, and Special Education, University of 
British Columbia (UBC), Vancouver, BC, Canada 

The rationale for the dataset building is fully articulated. The users can access the dataset directly 
and replicate the results easily. No missing data were found. The codebook is available for users, 
which allows users to conduct data wrangling and further analysis. Overall, the submitted dataset 
is a good source for any further studies and replication studies.
 
Is the rationale for creating the dataset(s) clearly described?
Yes

Are the protocols appropriate and is the work technically sound?
Yes

Are sufficient details of methods and materials provided to allow replication by others?
Yes

Are the datasets clearly presented in a useable and accessible format?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Psychometrics, OSCE examine, validity and validation

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard.

Author Response 04 Feb 2022
Yuanyuan Zhou, Baylor College of Medicine, One Baylor Plaza, Houston, USA 

 
Page 10 of 11

F1000Research 2022, 11:25 Last updated: 11 MAR 2022

https://doi.org/10.5256/f1000research.78200.r119372
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


Thank you for your time to review this paper and provide feedback.  

Competing Interests: No competing interests

The benefits of publishing with F1000Research:

Your article is published within days, with no editorial bias•

You can publish traditional articles, null/negative results, case reports, data notes and more•

The peer review process is transparent and collaborative•

Your article is indexed in PubMed after passing peer review•

Dedicated customer support at every stage•

For pre-submission enquiries, contact research@f1000.com

 
Page 11 of 11

F1000Research 2022, 11:25 Last updated: 11 MAR 2022

mailto:research@f1000.com

