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Objective
For over a decade, major professional organizations 
have called for reform in traditional Science, Technol-
ogy, Engineering, and Mathematics (STEM) education by 
using more active learning strategies [1]. These calls have 
been in response to a large and growing body of evidence 
affirming that active learning is more effective and equi-
table than traditional lecture [2, 3].

Peer-Led Team Learning (PLTL) is a well-studied active 
learning model wherein students meet in small groups 
to collaboratively solve problem sets related to course 
content [4]. These groups are led by a peer leader who is 
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Abstract
Objectives  The data presented in this note were collected during a multi-year project conducted in the context of 
large-enrollment introductory biology course at a large private R-1 research institution in the Northeastern United 
States. The project aimed to examine the impact of Peer-Led Team Learning (PLTL) on the recruitment and retention 
of marginalized groups in Science, Technology, Engineering, and Mathematics (STEM) majors. While several results 
from the project have been published, additional data of interest have yet to be reported. This data note reports 
on additional associations between PLTL participation and improved outcomes for students from groups that have 
historically been excluded in STEM. Additional data reported herein were collected to determine if students in the 
course experienced imposter phenomenon, and whether PLTL may be associated with reduced levels of imposter 
feelings.

Data description  The data in this note includes academic information such as final course grades and academic 
level; socio-demographic information such as gender identity, minority status, and first-generation status; and 
information on student recruitment, retention, imposter feelings, and participation in Peer-Led Team Learning (PLTL). 
These data might be useful and of value to education researchers and undergraduate STEM instructors who are 
interested in improving equity in STEM education.

Keywords  Peer-led team learning (PLTL), Recruitment, Retention, Imposter phenomenon, Women, Underrepresented 
minority (URM), First-generation college student, Biology, Undergraduate, Gateway course
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trained in facilitating teamwork, discussion, and problem 
solving. Participating in PLTL can improve students’ aca-
demic achievement and retention [5], especially for stu-
dents who have historically been marginalized in STEM 
[6, 7].

PLTL may improve student retention by mitigating the 
impostor phenomenon, which describes individuals with 
internal feelings that they lack talent and skill despite sig-
nificant accomplishments and achievements [8]. Impos-
ter feelings could result in attrition of well-qualified 
students from STEM fields.

The data in this note were collected during a large proj-
ect centered on the same introductory biology course. 
The objective for data collection associated with Data 
File 1 (Data File 1) was to measure the potential impact of 
PLTL on the recruitment and retention of students from 
marginalized populations in STEM. Some results from 
this study were published by Sloane and colleagues [6], 
but Data file 1 includes additional information that may 
be of interest. The objectives for collection of data con-
tained in Data File 4 (Data File 4) were to determine the 
degree to which students in the course may experience 
imposter phenomenon, and to determine if students may 
be less likely to struggle with imposter feelings through 
exposure to and interactions with potential role models 
(peer leaders).

Detailed methods of PLTL implementation and data 
collection are described along with additional descrip-
tions of the study population in [6, 7, 9].

Data description
Both data files in this note were collected within the con-
text of an introductory biology course at a large, private, 
research-intensive institution in the Northeastern United 
States. With regard to gender, no students reported iden-
tifying beyond the binary.

Data files 1–3
The data collection methods for the data in Data file 1 can 
be found in the corresponding publication [6], along with 
results describing the impact of PLTL on the recruitment 
and retention of underrepresented minoritized (URM) 
students in STEM majors. Chi-square analyses were used 
to examine whether first-generation college students and 
women who participated in PLTL were more likely to be 
retained in STEM majors than their counterparts who 
did not.

Retention By First-Generation Status (Data file 2).
Among students who did not engage in PLTL, no dif-

ference in STEM retention rates was observed between 
first-generation and continuing generation students 
(X2 = 0.340, N = 101, df = 1, p = .560). Continuing gen-
eration students who engaged in PLTL were retained in 
STEM majors at a higher rate than their counterparts 

who did not engage in PLTL, although this difference 
is not significant at an alpha level of 0.05 (X2 = 2.575, 
N = 127, df = 1, p = .109). First-generation students who 
engaged in PLTL were significantly more likely to be 
retained in STEM majors than first-generation students 
who did not engage in PLTL (X2 = 3.969, N = 34, df = 1, 
p = .046).

Retention by Gender (Data file 3).
Among students who did not engage in PLTL, women 

were significantly less likely to be retained in STEM 
majors than men (X2 = 4.998, N = 101, df = 1, p = .026). 
Men who engaged in PLTL were retained in STEM 
majors at a higher rate than their counterparts who did 
not engage in PLTL, although this difference is not sig-
nificant at an alpha level of 0.05 (X2 = 0.883, N = 57, df = 1, 
p = .346). Women who engaged in PLTL were significantly 
more likely to be retained in STEM majors than women 
who did not participate in PLTL (X2 = 6.066, N = 104, 
df = 1, p = .014). Among the students who engaged in 
PLTL, no significant differences in the retention of men 
and women (X2 = 0.684, N = 60, df = 1, p = .408).

Data files 4–6
The information in Data file 4 was collected at the end 
of one semester of introductory biology. Imposter feel-
ings were measured using Clance Imposter Phenom-
enon Scale (CIPS), which consists of 20 items measuring 
the extent to which participants experience imposter 
feelings [8]. Participants responded on a 5-point Likert 
scale ranging from 1 (not at all true) to 5 (very true). The 
CIPS is scored by adding together the numbers of the 
responses to each statement, with higher scores indicat-
ing greater levels of imposter feelings. Additional student 
data that were collected include final course grade, gen-
der, ethnicity, and participation in PLTL.

A main-effects general linear model was used to analyze 
the impacts of gender, year in school, major, race/ethnic-
ity, course grade, and participation in PLTL on imposter 
score. Estimated marginal means were extracted from the 
model and compared between genders.

When accounting for the impact of other variables 
in the model, both gender (F1,336 = 8.68, p < .01) and 
the number of PLTL sessions attended (F1,336 = 4.1021, 
p < .05) had a significant impact on imposter scores (Data 
file 5). The more PLTL sessions students attended, the 
lower their imposter scores tended to be. Estimated mar-
ginal means showed that when accounting for other vari-
ables in the model, men had an average impostor score of 
57.4 ± 2.0 and women had an average impostor score of 
61.9 ± 2.3 (Data file 6).
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Limitations
 	• When examining self-reported data one must keep 

in mind that respondents may vary in how they 
ascribe values to their feelings. Self-reported data 
may also be subject to several types of biases, such 
as social desirability bias or recall bias. Additionally, 
self-reported data may vary with how individual 
participants feel during the time that they take the 
survey.

 	• The data presented in this data note are the result 
of natural experiments, in that students were not 
randomly assigned to control (non-PLTL) and 
experimental (PLTL) groups.

Abbreviations
CIPS	� Clance imposter Phenomenon Scale
HHMI	� Howard Hughes Medical Institute
OIR	� Office of Institutional Research
PLTL	� Peer-Led Team Learning
STEM	� Science, Technology, Engineering, and Mathematics
URM	� Underrepresented Minoritized*
*Note: URM has historically denoted populations whose representation in 
STEM fields is lower than the proportion of these groups among the general 
population. Characterizing these groups as “underrepresented minorities” is a 
statistical term that ignores the exclusion that has led to underrepresentation. 
In order to recognize that the minority status of these groups in STEM fields 
is a result of exclusionary practices, when using URM, we recognize that the 
underrepresentation of these groups is due to their having been “minoritized”. 
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file 1
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Data 
file 2
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Generation Status
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Data 
file 3
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Gender
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Data 
file 4

Imposter Phenom-
enon Data
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E174421V4-125304 [13]

Data 
file 5

GLM Model of 
Students’ Imposter 
Scores

.xlsx https://doi.org/10.3886/
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Data 
file 6

Imposter Score by 
Gender

.jpg https://doi.org/10.3886/
E174421V3-124679 [15]
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