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Abstract

Much of modern education reform is focused on implementation of evidenced-based teaching, but these
techniques are sometimes met with trepidation from faculty, due to inexperience or lack of necessary resources.
One near-peer teaching model designed to facilitate evidenced-based teaching in Science, Technology,
Engineering, and Mathematics classrooms is the Learning Assistant (LA) model. Here, we describe the details of the
LA model, present a scoping review of literature using the four original goals of the LA model as a framework, and
suggest future areas of research that would deepen our understanding of the impact that the LA model may have
on education. We summarize how the LA model improves student outcomes and teacher preparation and identify
a relative deficiency of literature that addresses how the LA model impacts faculty and departmental/institutional
change. Additionally, of the 39 papers reviewed, 11 are strictly pre-experimental study designs, 28 use quasi-
experimental designs or a combination of quasi and pre-experimental, and none of them included a true
experimental design. Thus, we conclude that current studies suggest that LA model positively impacts education,
but more refined assessment would improve our understanding of the model. Furthermore, despite the
encouraging research on the impact of the LA model and the proliferation of LA programs at institutions across the
world, the study of the LA model has been, for the most part, limited to a small group of education researchers.
Therefore, a major objective of this review is to introduce the LA model to a new group of instructors and
researchers who can further our understanding of this promising model.
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Near-peer instruction and the Learning Assistant
model
For decades, near-peer teaching has been implemented
to supplement education from faculty instructors
(Whitman & Fife, 1988). In the literature, there are many
examples of near-peer teaching including peer-assisted
learning, team-based learning, peer tutoring, education
through student interaction, peer mentoring, supple-
mental instruction, and peer-led team learning (Evans &
Cuffe, 2009; Lockspeiser, O’Sullivan, Teherani, & Muller,
2008; ten Cate & Durning, 2007; Williams & Fowler,
2014). However, the central concept of near-peer teach-
ing is consistent: students helping other students learn.
Often the near-peer instructor is a student who has

recently passed the course and they interact with stu-
dents during regular class time, which distinguishes
near-peer instruction from small group learning and
remedial tutoring models. Importantly, the role of a
near-peer instructor is distinct from that of a Teach-
ing Assistant (TA), who may aid instructors in their
responsibilities as teachers (i.e., grading, evaluation,
preparing assignments). In contrast, near-peer instruc-
tors work as aides to students in their responsibilities
as learners.
The benefits of near-peer teaching in general have

been demonstrated among medical and nursing stu-
dents, where near-peer instructors create supportive
learning environments and improve grades (Evans &
Cuffe, 2009; Irvine, Williams, & McKenna, 2018; ten
Cate, van de Vorst, & van den Broek, 2012; Williams
& Fowler, 2014). Two specific models of near-peer
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instruction with a record of demonstrated success in
a broad range of undergraduate STEM courses are
supplemental instruction (Arendale, 1994) and peer-
led team learning (Gosser & Roth, 1998). Both
programs result in higher mean grades and higher
retention or persistence rates (Dawson, van der
Meer, Skalicky, & Cowley, 2014; Wilson & Varma-
Nelson, 2016).
The Learning Assistant (LA) model is a form of near-

peer instruction specifically designed to stimulate in-
structional change in classrooms and shift attitudes
among students, teachers, and administrators to adopt
evidence-based teaching methods (Otero, 2015). The
near-peer instructors in this model (LAs) encourage ac-
tive student engagement in classrooms and work with
faculty and staff to provide a student-centered learning
environment.
There are three hallmarks that distinguish LAs from

other near-peer instructors (Fig. 1; Otero, 2015; Talbot,
Hartley, Marzetta, & Wee, 2015):

1) Practice: An LA’s primary role is to interact with
students during formal class time to help them
better understand course content by guiding
students in their own learning process. LA-student
interaction can happen in many forums including,
but not limited to, lecture, laboratory, or
recitations.

2) Preparation: LAs meet weekly with the course
instructor to discuss course content, plan for
upcoming lessons, and reflect on activities from

previous weeks. This also serves as an opportunity
for LAs to provide input on the student perspective
to the instructor.

3) Pedagogy: First-time LAs attend a pedagogy-focused
seminar typically staffed by a school of education
faculty member. The seminar is an opportunity for
LAs to learn about teaching, reflect on their experi-
ences, and get support from fellow LAs when they
face challenges with students or their working rela-
tionship with instructors.

Incorporating LAs into a course gives the instructor a
team of teachers to help facilitate a more student-
centered learning environment. Incorporating LAs into
the classroom improves the student-to-teacher ratio.
Thus, active learning techniques that are difficult to im-
plement in large classroom settings become more feas-
ible, and students have an additional resource from
which to learn.
Initially, the implementation of the LA model was de-

veloped with four goals in mind (Otero, 2015; Otero,
Pollock, & Finkelstein, 2010): (1) transforming under-
graduate Science, Technology, Engineering, and Math-
ematics (STEM) curriculum, (2) recruiting and
preparing future STEM teachers, (3) engaging faculty in
discipline-based educational research literature, and (4)
changing departmental and institutional culture to value
evidence-base teaching.
The model was developed and first implemented at

the University of Colorado (CU) Boulder campus in
2001 when Drs. Valerie Otero and Dick McCray in-
troduced LAs in the Astrophysical and Planetary Sci-
ences department. Since then, the program has
expanded throughout CU Boulder, and other pro-
grams have been introduced at institutions around
the world (Otero, 2015; Otero, Finkelstein, McCray, &
Pollock, 2006). In 2009, an International Learning As-
sistant Alliance was established, and as of August 10,
2020, it has 2228 members from 456 institutions, 97
of which report having an LA program (Learning As-
sistant Alliance, 2020). The growth of these programs
has stimulated interest in the model as a topic for
study, and the founders of the model were recently
recognized by the American Physical Society for ex-
cellence in physics education (American Physical So-
ciety, 2020). However, to date, a comprehensive
review of the literature assessing the model has not
been published. Additionally, much of the literature
has been published in journals and conference pro-
ceedings with an audience that is largely physics edu-
cation researchers. Since the application of this model
is not specific to physics, it is important to dissemin-
ate the findings from this research to a broader aca-
demic audience.

Fig. 1 The three essential elements of the LA program. Each week
LAs meet with the instructional staff for their course (preparation)
and in their pedagogy course (pedagogy) to reflect on their
experiences with students (practice). LAs use the knowledge they
gain in their pedagogy course to inform discussion with faculty
during preparation, and in turn, use their experience with faculty to
inform discussion with other LAs in their pedagogy class. Finally, the
LAs apply what they learn in preparation and in their pedagogy
class to their practice with students. Adapted from Otero
et al. (2010)
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Methods
Methodological framework
We present a scoping review (Arksey & O’Malley, 2005)
to analyze literature on the LA model, to summarize and
disseminate a broad selection of literature, and to iden-
tify areas that have not been addressed. To date, there is
no existing review of literature focusing on LAs; our
scoping review aims to comprehensively analyze litera-
ture using rigorous and transparent methods to present
all relevant literature in this topic area. We present arti-
cles with a range of study designs and methodologies, ra-
ther than focusing on selected studies and assessment of
quality and bias, as would be found in a systematic re-
view (Campbell Collaboration, 2020).
There is no standard methodology for scoping reviews

and continued debate and discussion about optimizing
protocols to improve their usefulness and rigor are en-
couraged (Levac, Colquhoun, & O’Brien, 2010; Pham
et al., 2014). Here, we relied on an established protocol
with five key phases: (1) identifying the research ques-
tion, (2) identifying relevant studies, (3) study selection,
(4) charting the data, and (5) collating, summarizing and
reporting the results (Arksey & O’Malley, 2005). Add-
itionally, there is an optional consultation phase we
chose not to implement.
A common criticism of the Arksey & O’Malley proto-

col is the lack of quality assessment for included articles,
and more recent publications have argued that this
should be an essential step (Daudt, Van Mossel, & Scott,
2013; Levac et al., 2010). However, because literature on
the LA model is scarce in some areas of interest and our
review includes publications with diverse methodologies,
quality assessment is difficult and potentially limiting.
Thus, instead of excluding articles based on a standard
of rigor, we provide information on the study designs of
each article we reviewed and encourage our readers to
make their own quality assessment based on that in-
formation (Table 1). The only level of quality assess-
ment we did use during study selection was to ensure
that each article was peer-reviewed. Even though
many of the articles included in this study are pub-
lished in either the Physics Education Research Con-
ference Proceedings or American Institute of Physics
Conference Proceedings, both publications have rigor-
ous and transparent peer-review processes (AIP Conf.
Proc., 2020; PER Central, 2020).

Identifying the research question
This review was guided by the goals of the LA model de-
scribed by Otero et al. (2010) and Otero (2015). We thus
ask the question “Does implementation of the LA model
improve undergraduate courses and curricula, facilitate
teacher recruitment and preparation, encourage faculty

to study discipline-based education research, and pro-
mote departmental and institutional change?”

Identifying relevant studies
Articles for this review were obtained from four sources:
a search of “learning assistant” in the databases (1) “Edu-
cation Database” (ProQuest) and (2) “Academic Search
Premier” (EBSCO), and (3) a list of published articles
that cited Otero et al. (2006) and/or (4) Otero et al.
(2010) generated by Google Scholar. All of the searches
were performed in January 2020 and resulted in a com-
bined total of 722 articles.

Study selection and charting
The first author screened these articles to determine
whether they were unique (i.e., not appearing in more
than one of our sources), primary studies that used
LAs or the LA model as a part of an educational
intervention. Studies that did not meet these criteria
were excluded; 80 studies are included in this review
(Tables 1, 2, and 3).
After summarizing the findings from each article, the

first author subdivided the studies into three categories:
(1) those that addressed one or more of the four original
goals of the LA model (n = 39), (2) those that did not
address any of those goals (n = 9), and (3) studies with
interventions that included the LA model, but it was not
the main focus of the study (n = 32). Since our research
question focuses on the four original LA model goals,
the results of those 39 articles are discussed in detail,
and the other 41 are summarized briefly. A summary of
our search procedure and inclusion criteria is in Fig. 2.
We also identified whether the studies described in

our 39 reviewed articles use a true experimental, quasi-
experimental, or pre-experimental design (Martella,
Nelson, Morgan, & Marchand-Martella, 2013). Briefly,
the qualifications for a true experimental design were
random selection of participants, random assignment of
participants to experimental and control groups, and
equal treatment of participants except in relation to the
independent variable of interest. Quasi-experimental de-
sign includes an experimental and control group, but
participant selection and assignment are not random.
Lastly, pre-experimental design describes a study that
does not include a control. Categorizing the reviewed
studies in this way should help discern the extent to
which conclusions about casual relationships between
the LA model and desired outcomes can be made. The
experimental designs used in our reviewed articles are
included in Table 1.

Inclusion and exclusion transparency
The second author of this manuscript has professional
appointments that may result in them benefitting from
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Table 1 A summary of studies referenced in this paper that assess one or more of the original goals of the LA model (see text for
details of goals)

Authors (year) Goal Experimental design Summary statement

Alzen et al. (2017) 1 Quasi-experimental DFW rates improved in introductory physics courses after the implementation
of the LA program.

Alzen et al. (2018) 1 Quasi-experimental DFW rates improved in introductory STEM courses after the implementation
of the LA program.

Barr et al. (2012) 2 Quasi-experimental In-service science and math teachers that were formerly LAs have significantly
different classroom practices than their non-LA colleagues.

Campbell et al. (2019) 2 Pre-experimental LAs and faculty both perceive improvements to collaborative learning due to
LA support, but improvements to LA and faculty training could improve the
effectiveness of the LA program

Caravez et al. (2017) 3 Quasi-experimental Teaching without LAs is associated with a steady decline in concept learning
for students, but instructors that teach with LAs do not experience the same
decline in learning for their students.

Close et al. (2013, 2016) 1 Pre-experimental Being an LA promotes a stronger physics identity.

Cochran et al. (2016) and De
Leone et al. (2019)

4 Pre-experimental The LA program can facilitate partnerships between two-year and four-year
colleges that are beneficial, but require consistent communication between
the institutions.

Conn et al. (2014) 2 Quasi-experimental First semester LAs communicate unease with respect to teaching and learning
that is not seen with more experienced LAs.

Gray and Otero (2009) 2 Quasi-experimental Both LAs and non-LAs recognize that group work is important, but non-LAs
more often express concerns with their ability to successfully use group work.

Gray et al. (2010) 2 Quasi-experimental Former LAs teaching practice is more in line with national standards and
evidence-based practice than non-LAs.

Gray et al. (2012) 2 Quasi-experimental Former LAs are more likely to use formative assessment than non-LAs.

Gray et al. (2016) 2 Quasi-experimental Former LAs more commonly use evidenced-based teaching practice, especially
early in their careers.

Herrera et al. (2018) 1 Quasi-experimental Coupling LA support with collaborative learning is correlated with higher
learning gains than collaborative learning alone.

Knight et al. (2015) 1 Quasi-experimental Content and length of small group discussions about clicker questions are
impacted by the presence of an LA and the techniques used by LAs.

McHenry et al. (2009) 3 Pre-experimental LA-faculty partnerships help to expand the conceptions about teaching and
learning for both faculty and LAs.

Miller et al. (2013) 1 Quasi-experimental Improved learning gains are observed in LA-supported introductory physics
courses.

Nadelson and Finnegan (2014) 1 Pre-experimental The knowledge and leadership skills needed to excel at the LA position leads
to the development of stronger professional identities.

Otero et al. (2006, 2010) and
Otero (2015)

1,2,3 Pre-experimental and
quasi-experimental

The LA program engages students and faculty in teaching as a practice and
career and improves student learning gains.

Price and Finkelstein (2008) 1 Quasi-experimental Physics LAs have significantly higher learning gains than students who taught
or conducted research in other environments.

Quan et al. (2017) 2 Pre-experimental LAs view convergent/divergent thinking and design thinking as the most
productive concepts in their pedagogy course and classroom role play as the
most productive activity

Robertson and Richards (2017) 2 Pre-experimental “Sense-making” helps LAs more attentive to student thinking and helps them
recognize the importance of responsiveness as a component of good
instruction.

Sabella et al. (2016) 3 Pre-experimental LA-faculty partnerships range from being mentorships to being collaborative
where faculty and LAs learn from each other.

Sellami et al. (2017) 1 Quasi-experimental Students in LA-supported courses performed on better exam questions that
require higher order cognitive skills, and this difference is greater among
underrepresented minority students.

Shi et al. (2010) 1 Quasi-experimental Learning gains for LAs in Introductory Molecular and Cell Biology are better
than non-LAs, but lower than “experts”.

Thompson and Garik (2015) 1,3 Pre-experimental Students are satisfied with their LAs, but their focus is mainly on grades, while
LAs emphasize learning for conceptual understanding.
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the success of the LA program at Boston University and
the LA Alliance. Thus, the first author was assigned the
task of determining inclusion and exclusion criteria.

Results
Goal 1: Improve undergraduate course and curriculum
transformation
For over a decade, researchers have aimed to understand
how the LA model influences STEM education at the
undergraduate level. The intended effect of course trans-
formation with the LA model is to improve the student
experience and outcomes. Therefore, we will assess (1)
student’s attitudes toward science and satisfaction with
science classes, (2) student retention in STEM majors
and the combined rates of students earning a D or F or
withdrawing (DFW) from a STEM course, (3) student

learning gains and performance, and (4) student identity
and perceived skills gained.

Attitudes toward science and satisfaction with science
classes
Students’ attitudes and satisfaction with their classes are
correlated with performance in STEM classes and reten-
tion in STEM majors (Bok, 2008; Docktor & Mestre,
2014; Halloun, 1996; House, 1994; Osborne, Simon, &
Collins, 2003). Unfortunately, some STEM courses, espe-
cially introductory physics courses, are associated with
negative attitudinal shifts (Adams et al., 2006; Redish,
Saul, & Steinberg, 1998). Thus, researchers have sought
to adapt courses to foster more positive attitudinal shifts
among students, with some success (Brewe, Kramer, &
O’Brien, 2009; Otero & Gray, 2008). Of the four studies
reviewed that analyze the impact of LAs on student

Table 1 A summary of studies referenced in this paper that assess one or more of the original goals of the LA model (see text for
details of goals) (Continued)

Authors (year) Goal Experimental design Summary statement

Top et al. (2018) 2 Pre-experimental It is critical to use accessible language when teaching pedagogical concepts
to first semester LAs.

Van Dusen and Nissen (2019) 1 Quasi-experimental LA support is associated with decreased DFW rates for all students and larger
decreases for students of color.

Van Dusen et al. (2015) 1,3 Quasi-experimental LA support correlated with a reversal of traditional learning gaps between
race, and student outcomes improved when 16-30minutes/week were spent
with LAs and when instructors had more experience teaching with LAs.

Van Dusen et al. (2016) 1 Quasi-experimental LA support correlated with an elimination and in some cases reversal of
traditional learning gaps between race and gender in physics.

Van Dusen and Nissen (2017) 1 Quasi-experimental LA support is correlated with improved outcomes for all students.

Wendell et al. (2019) 2 Pre-experimental LAs notice student misconceptions and common errors in thermodynamics.

White et al. (2016) 1 Quasi-experimental LA usage is associated with improved concept inventory scores, and the
improvement is largest when LAs are used in a laboratory setting.

Table 2 A summary of studies cited in this article that reference LAs, but do not assess any of the original goals

Authors (year) Summary statement

Becker et al. (2016) LAs and teaching fellows have generally similar views on the roles of LAs, teaching fellows, and professors, with
some different perceptions of the responsibility and influence of teaching fellows.

Davenport et al. (2017) The Preparation Session Observation Tool is a valuable tool for reflecting on LA partnerships with faculty, teaching
assistants, and other staff.

Cao et al. (2018) LAs in engineering perceive their roles primarily as communicators and identify communication skills and deep
content knowledge as critical skills for being an LA.

Chini et al. (2016) Training LAs with a virtual classroom simulator allows them to practice critical skills and informs faculty of
shortcomings in LA training.

Cochran et al. (2013) A framework to assess LA written reflections and provide feedback to improve reflective writing was described.

Cochran et al. (2013) Reflecting on teaching is a valuable practice for LAs because they allow for reevaluation and in some cases changes
to teaching styles.

Goertzen et al. (2013) The LA program provides an opportunity for underrepresented minority students to form connections with members
of the Physics Department and become better physics learners.

Talbot (2013) Using an item-level approach to assess concept inventory results as opposed to a student-level approach can
provide more detailed insight into student learning gains.

Talbot et al. (2016) The CHAT framework serves a model to measure and describe student success associated with LA course
transformation.
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satisfaction and/or attitudes, three demonstrate evidence
of a positive impact, while the fourth suggests no
significant association with improved overall course
satisfaction.
Students report that LAs made class more engaging,

interactive, and personal, and helped them better under-
stand concepts. In a survey distributed to undergraduate
students in large enrollment introductory biology and
chemistry classes, the majority of respondents (≈58%)
use their LAs during class at least once a month and
close to two thirds of that population seek help from
LAs during class more than once a month. Additionally,
nearly 70% of students either “agree” or “strongly agree”
that LAs helped them learn, increased their overall satis-
faction with the course, and increased their satisfaction
with the teaching of their course (Talbot et al., 2015).

Additional studies corroborate these findings. Survey
responses from 387 students in LA-supported STEM
courses revealed that LAs encourage thinking and
participation in class and increase their appreciation
for course material (Schick, 2018). At a different insti-
tution, 227 students in an LA-supported chemistry
course were surveyed and respondents agree that the
course is better suited for learning (≈90%) and they
are more motivated (≈65%) and enjoy the course
(≈80%) more than in courses without LAs. Addition-
ally, students agree that in LA-supported courses,
they interact more with their peers (≈90%) and con-
cepts are better connected (≈75%), which could ex-
plain why LAs increase enjoyment, understanding,
and appreciation for course material (Kiste, Scott,
Bukenberger, Markmann, & Moore, 2017).

Table 3 Studies that use the LA model, but as only a part of or in addition to another intervention

Authors (year) Intervention

Baily (2011) Transformation of a physics curriculum that improved student understanding of indeterminacy
and wave-particle duality

Bonham et al. (2018) Comprehensive teaching model that improves science writing skills

Brown-Robertson et al. (2015) Transformation of an economics course at a historically black university.

Bullock et al. (2015) Transformation of a first semester calculus,

Callahan et al. (2014) Development of a STEM “identity” on a large metropolitan campus

Chasteen et al. (2011) Developing assignments and writing clicker questions

Co (2019) In-class skill-focused content related practice in large lecture course

Cracolice and Queen (2019) “Active recitation” in introductory chemistry

Elliott et al. (2016) Transform of introductory biology to include more active learning

Foote et al. (2016) and Knaub et al. (2016) SCALE-UP instructional reform

Franklin et al. (2018) Project IMPRESS for deaf/hard-of-hearing and first-generation students

Geller et al. (2019) Development of an introductory physics course that helped life science students develop cross
disciplinary knowledge

Goertzen et al. (2011) Open Source Tutorials

Goldhaber et al. (2009) Transformation of a quantum mechanics course

Jeffery et al. (2019) “Context-based” chemistry

Klymkowsky (2007) Transformation of Molecular, Cellular, and Developmental Biology course that replaced a
standard textbook with an online resource

Koretsky et al. (2016) Evidence-based instructional practices in calculus-based introductory courses

Koretsky (2017) Audience response systems and guided inquiry worksheets

Moore (2018) Multimedia learning modules

Nelson (2011) Oral assessments

Newman et al. (2018) Model-based instruction in a Cell and Molecular Biology course

O’Shea et al. (2013) Transformation of a physics course for life sciences majors

Pollock (2007, 2009) and Pollock and Finkelstein
(2007, 2008, 2013)

“Introductory to Physics Tutorials” (guided-inquiry worksheets)

Price et al. (2011) Archiving in-class student white board work for use outside of the classroom

Stone et al. (2018) Preparatory course for underprepared first year general chemistry students

Tsai et al. (2013) “Body-Based Approach” to teaching Engineering Statistics

Wilton et al. (2019) Transformation of an introductory biology course

Barrasso and Spilios International Journal of STEM Education            (2021) 8:12 Page 6 of 18



Understanding student motivation is important when
considering the potential impact of LAs. Survey re-
sponses (n = 622) revealed that students have a high sat-
isfaction with their LAs. However, the LAs had an
insignificant effect on overall course satisfaction, and
course satisfaction was the strongest predictor of final
grade. Evidence from student focus groups and inter-
views with their LAs suggests that students in the course
are primarily concerned with their final grade, but LAs
are focused on learning for understanding. Thus, the
lack of a significant relationship between course satisfac-
tion and LAs may be due to students not recognizing
the LAs as a source to improve their grade. This idea is
further supported by a student who pointed out that
exam grades carry the majority of the weight for their
final grade, and exams are individual assignments where
LAs have little influence (Thompson & Garik, 2015).
Others have explored the effect of the LA experience

on the LAs themselves. Using the Colorado Learning

Attitudes about Science Survey (CLASS) survey (Adams
et al., 2006), researchers assessed attitudinal shifts in two
physics courses during one semester. They found that
LAs have positive shifts regarding their attitudes about
learning physics and their overall interest in physics, but
non-LAs had negative attitudinal shifts (Otero et al.,
2010). A limitation in this study is that responses from
only six participants were analyzed; thus, this is area for
future work.

Retention in STEM majors and DFW rates in STEM courses
High DFW rates are commonly associated with large
introductory or “gateway” courses with hundreds of stu-
dents (Webb, Stade, & Grover, 2014). Although these
courses seem cost-effective because of the high student-
to-teacher ratio, failure in these courses can drive STEM
majors to switch majors or even dropout of school,
which ultimately results in funds lost (Crisp, Nora, &
Taggart, 2009). This high student-to-teacher ratio

Fig. 2 Flow diagram of article selection and inclusion criteria
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creates an impersonal environment and makes it difficult
to incorporate evidence-based teaching (Cuseo, 2007;
Geske, 1992). For example, collaborative learning is diffi-
cult to implement in a large lecture hall with stadium
seating and one instructor to mediate discussion in hun-
dreds of small student groups; however, the use of col-
laborative learning in first year undergraduate courses is
positively associated with persistence to the second year
of college (Loes, An, Saichaie, & Pascarella, 2017). Here,
we summarize three studies that demonstrate improved
DFW rates for students in LA-supported classes.
A logistic regression analysis found that students who

were enrolled in at least one LA-supported STEM gate-
way course (n = 3696) experienced a 4–15% lower prob-
ability of failing or withdrawing from introductory
physics courses (Physics I and II) compared to students
who were not enrolled in any LA-supported courses (n
= 1245). Additionally, this study suggests that the impact
on DFW rates was larger among female students, first-
generation college students, and students with average
high school GPAs (Alzen, Langdon, & Otero, 2017).
A follow-up study from the same researchers explored

DFW rates in Physics, General Chemistry I and II, Cal-
culus I and II, and Calculus I and II for Engineers. In
total, the dataset included information for 32,071 unique
students, 23,074 of whom enrolled in at least one of the
above courses with LA support. Here, the authors report
a 6% reduction in failure rate for students with LA sup-
port in STEM gateway courses, and in contrast to their
previous findings, regression analysis demonstrated that
exposure to LA support had a larger effect on male stu-
dents than females (Alzen, Langdon, & Otero, 2018).
One thing that may account for the contrasting results is
that use of LAs varies among the departments involved
in the study.
Alzen et al. (2018) do not present a true experimental

design and therefore cannot be used to make casual
claims. However, their analytic approach controlled for
high school GPA, standardized admissions test scores,
and standardized credits at entry to account for issues
related to prior aptitude, the year of matriculation, and
the year in which students were enrolled in each gateway
course varied between cohorts. This limits several
threats to validity typically associated with quasi-
experimental design. Thus, the observations from this
study serve as some of the most compelling evidence
that the LA model has a causal effect on student
outcomes.
Further work has elucidated how the LA model im-

pacts different populations of students. This is especially
important for students that face systemic inequities. For
example, a study conducted on 2312 students in intro-
ductory physics courses from Fall 2012 to Spring 2019
demonstrated that students as a whole had lower

average DFW rates in LA-supported sections, but the
student demographics with the largest changes in DFW
rates were non-first generation men and women of
color. Additionally, among first-generation students,
men and women of color show the largest differences in
DFW rates when comparing LA-supported and trad-
itional sections (Van Dusen & Nissen, 2020). Thus, LAs
may be having an even stronger impact on students who
are disproportionately represented in STEM fields.

Outcomes and performance
In this section, we review 13 studies that aimed to assess
whether the LA model can improve students’ conceptual
understanding. The majority of these studies incorporate
the use of concept inventories, which are criterion-
referenced tests that assess the accuracy of students’ un-
derstanding of a specific set of concepts. These are espe-
cially prevalent in physics education research where the
Force Concept Inventory (FCI; Hestenes, Wells, &
Swackhamer, 1992), Force and Motion Conceptual
Evaluation (FMCE; Thornton & Sokoloff, 1998), Brief
Electricity and Magnetism Assessment (BEMA; Ding,
Chabay, Sherwood, & Beichner, 2006), and Conceptual
Survey of Electricity and Magnetism (CSEM; Maloney,
O’Kuma, Hieggelke, & Van Heuvelen, 2001) are all
established tools. In general, studies suggest that LA
support improves student learning gains as measured by
concept inventories and performance on higher-order
assessment, and LAs have much deeper content know-
ledge than their peers.
Average normalized learning gains on the FMCE and

BEMA for LA-supported introductory physics courses
ranged from 44 to 66%, which is 2–3 times higher than
national averages observed in traditional courses
(Kohlmyer et al., 2009; Otero et al., 2006, 2010). In a
separate study, researchers compared student learning
gains on the FMCE before and after LA implementation.
Before LAs, students (n = 263) averaged a normalized
learning gain of 32.4%, and after LAs were added (n =
462), the average increased slightly to 35.8%. However,
when they controlled for the instructor of record those
numbers changed to 32% and 47%, respectively (Miller,
Carver, Shinde, Ratcliff, & Murphy, 2013). This indicates
that although LAs may impact student learning, there
are other factors that could mute those positive effects.
Importantly, these findings extend beyond physics.

Using the Conceptual Inventory of Natural Selection
(Anderson, Fisher, & Norman, 2002), researchers mea-
sured learning gains for students in General Biology II
with and without an LA. When compared to previously
published results (Andrews, Leonard, Colgrove, & Kali-
nowski, 2011), effect sizes for students in a non-LA
course were at the bottom end of the published range,
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and students in the LA-supported course were at the top
(Talbot et al., 2015).
More in-depth studies with larger sample sizes were

made possible with the generation of the Learning about
STEM Student Outcomes (LASSO) online platform,
which gives researchers the ability to request data about
students outside of their home institution and in diverse
classroom settings. To make meaningful statistical com-
parisons with the nested data from LASSO, researchers
generated Hierarchical Linear Models (HLM), which
create unique equations for each classroom to model an
effect estimate across all classrooms that were assessed
allowing correlations between student outcomes and
other factors (Nissen, Donatello, & Van Dusen, 2019;
Van Dusen & Nissen, 2019).
One such study analyzed 3315 unique concept inven-

tory scores from 17 courses in 13 institutions; the
courses were all STEM courses, but varied in terms of
their discipline. Thus, a host of different concept inven-
tories was distributed to test students on appropriate
content. They found that gender, race, time spent work-
ing with LAs, and instructors’ experiences with LAs all
had significant correlations to student outcomes. Male
students had higher effect sizes than females, and black
students had higher average effect sizes than white and
Asian peers. So, although the traditional learning gap in
gender does not appear to be aided by LA support, un-
derrepresented racial minority students may dispropor-
tionately benefit. Additionally, average effect size of
students who spent 16–30 min/week interacting with
LAs more than doubled that of students that spent 0
min/week interacting with LAs (Van Dusen, Langdon, &
Otero, 2015).
Another study focused on only physics students, but

still maintained a large sample size (n = 2868) and ana-
lyzed pre- and post-test scores on the FCI, FMCE, and
CSEM from students in 67 classes from 16 institutions.
For this study, they compared culturally “dominant”
demographics (White or Asian, non-Hispanic/Latino,
male students; n = 1304) to “non-dominant” populations
(n = 1564; Estrada et al., 2016). LA support was associ-
ated with removal, and in some cases, reversal of trad-
itional learning gaps in physics. Using data from all
three concept inventories, the learning gap was signifi-
cantly negative (i.e., dominant students outperformed
their non-dominant peers) in courses without LAs, and
in courses with LA support, the learning gap was signifi-
cantly positive (Van Dusen, White, & Roualdes, 2016).
An important caveat to this study is that hierarchical lin-
ear modeling (HLM) was not generated. Thus, re-
searchers published a follow-up analysis that included
HLM. Here, they found that LA support is meaningfully
associated with improvement in overall student perform-
ance. However, LA support did not eliminate the

learning gaps between dominant and non-dominant stu-
dent demographics. Their model predicts that students
from dominant and non-dominant genders who begin
the class with the same pre-test scores will have a differ-
ence in posttest scores of 3.5%, and a similar gap (4.1%)
emerges between students from dominant and non-
dominant races/ethnicities. Additionally, there appears
to be a compound effect as students with non-dominant
gender and races/ethnicities will score 7.6% lower than
dominant peers that score equivalently on their pre-test.
Predicted learning gaps in LA-supported courses are not
significantly different (Van Dusen & Nissen, 2017).
Different implementations of LAs have different effects

on student outcomes in introductory physics. Paired stu-
dent concept inventory scores (n = 3753) were collected
over three semesters from 69 courses offered at a total
of 17 institutions. Using combined results from the FCI,
FMCE, CSEM, and BEMA, researchers found that LA
support in a laboratory setting was associated with a 1.9
times higher effect size than non-LA classes, which was
significantly higher than the difference observed in
courses where there is LA support in lecture (1.4 times
higher), recitation (1.5 times higher), and “unknown”
(1.3 times higher). The best practice for LAs is likely
dependent on a number of variables, but this study does
raise some interesting questions regarding the efficacy of
LAs in different settings (White, Van Dusen, &
Roualdes, 2016).
One of the challenges of understanding how LAs im-

pact student outcomes is that incorporation of LAs facil-
itates the use of other research-based teaching methods.
Thus, determining whether outcomes should be attrib-
uted to the implementation of the LA model or another
factor is difficult. Therefore, researchers analyzed learn-
ing gains measured by the FMCE and FCI in a first-
semester physics courses with three styles: lecture-based
instruction (18 courses, 791 students), collaborative in-
struction alone (24 courses, 1068 students), and collab-
orative instruction with LAs (70 courses, 4100 students).
Results align with previous findings that collaborative
learning correlates with higher learning gains than trad-
itional lecture-based courses (Hake, 1998). However,
their model shows that collaborative learning alone re-
sults in post-semester scores 1.07 times higher than
traditional courses, and collaborative learning with LA
support is associated with a 1.14 times higher average
score. There is significant variation depending on LA
usage (1.12 times higher in lecture vs 1.3 times higher in
lab), but all gains are larger than with collaborative
learning alone (Herrera, Nissen, & Van Dusen, 2018).
Beyond learning gains measured by concept inventor-

ies, LA support influences student performance on high-
order assessments. Prior to implementation of the LA
model, an introductory molecular biology course had
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been transformed to a highly structured, flipped class-
room (Lage, Platt, & Treglia, 2000). This study demon-
strated that LA-supported students in a flipped
classroom (n = 411) did not have significantly better
learning gains than the unsupported, flipped classroom
cohort (n = 97) on an adapted concept inventory. How-
ever, LA-supported students did perform better on exam
questions that require higher order cognitive skills and
this improvement was greater among underrepresented
minority students (Sellami, Shaked, Laski, Eagan, & San-
ders, 2017).
Using qualitative analysis, researchers observed how

LAs impact the types of discussions students have while
answering in-class clicker questions (Caldwell, 2007).
They found that when students interacted with LAs,
they spent significantly more time in discussion and the
percentage of their discussion that was productive in-
creased. Additionally, students interacting with LAs were
more likely to request feedback and reasoning and less
likely to request information from instructors. However,
the LAs’ technique had a significant impact on the stu-
dent discussion. For example, when LAs asked a
prompting question, provided a background statement,
or requested information, it was more likely to facilitate
discussion among students, but when LAs explained
their own reasoning for an answer, they were less likely
to elicit student reasoning (Knight, Wise, Rentsch, &
Furtak, 2015). Since peer discussion is a critical part of
the benefits that come with in-class clicker questions
(Smith et al., 2009; Smith, Wood, Krauter, & Knight,
2011), the authors of this study urge instructors and LAs
to ask questions of students to promote discussion ra-
ther than provide explanations.
In addition to learning gains for students in LA-

supported course, LAs themselves demonstrate cognitive
gain. One study reported that LAs display content know-
ledge comparable to physics graduate students (Otero
et al., 2010). Additionally, LAs have larger learning gains
than students who taught in another near-peer learning
program or participated in undergraduate research.
Methodological details for this study are scant, but the
authors report that LAs posted significantly better nor-
malized learning gains than the cohort to which they
were compared (Price & Finkelstein, 2008). Furthermore,
the pre- and posttest scores on the Introductory Mo-
lecular and Cell Biology Assessment for LAs and TAs
were averaged together, and those scores were signifi-
cantly higher than undergraduate students with no LA
experience. However, their posttest scores were still sig-
nificantly lower than Biology “experts” (Shi et al., 2010).

Identity and perceived skill gains
For a deeper look at how the LA experience affects the
LAs, Close et al. (2016, 2013) explored how LAs develop

a strong “physics identity”—that is, thinking of yourself
as a physicist, rather than a student who is taking a
physics course. The physics identity framework is
dependent on personal interest, performance or compe-
tence, and recognition by others. Regression analysis
suggests that physics identity is a strong predictor of
whether students pursue careers in physics (Hazari, Son-
nert, Sadler, & Shanahan, 2010; Lock, Hazari, & Potvin,
2013). To determine whether being an LA contributed
to the development of a strong physics identity, re-
searchers performed a multi-layered qualitative analysis
of LAs. First, researchers analyzed over 180 written re-
flections from 61 unique, first semester LAs over five se-
mesters. A subset of these LAs (n = 29) reapplied to the
program, and the responses on those applications were
used as a second source of qualitative data. A third
source of qualitative data was obtained by interviewing
another subset of LAs (n = 12), probing both self-
perceptions and practice. Their analysis suggests that
participating as an LA results in more comfort interact-
ing with peers, near peers, and faculty and that contrib-
utes to the development of a stronger physics identity
(Close et al., 2016; Close, Close, & Donnelly, 2013).
There is also evidence that the LA experience impacts

professional identities beyond physics. Survey responses
from 20 STEM majors hired as LAs were surveyed to
better understand their professional identities. LA re-
sponses were analyzed using the self-authorship frame-
work, which posits that as people engage in challenging
experiences, they use internal references in their identity
expression as opposed to external cues (Baxter Magolda,
2009). In terms of describing their work, 60% of LAs
used language indicative of a mastery approach or “col-
laborator” instead of a “follower”. Furthermore, 65% of
LAs used internal cues when discussing professional in-
teractions. More experienced LAs were more likely to
indicate more advanced professional identities than first
semester LAs (Nadelson & Finnegan, 2014).

Goal 2: Teacher recruitment and preparation
The USA is facing a shortage of quality K-12 math and
science teachers (García & Weiss, 2019; Hill & Gruber,
2011). One of the major objectives of the LA program
was to address this growing problem by providing un-
dergraduates with an easy mechanism to explore a
teaching potential career path. However, few studies
have addressed whether the LA model promotes K-12
teacher recruitment. Before the LA program at CU
Boulder, an average of less than one physics/astrophysics
majors enrolled in their teaching certification program
per year, and in academic year 2007/2008 (5 years after
the first cohort of LAs), 13 physics/astrophysics majors
enrolled in the teaching certification program. By Fall of
2009, 10 physics/astrophysics majors that were former
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LAs were in-practice teachers and 6 more were enrolled
in teacher certification programs (Otero et al., 2006,
2010). Beyond that, it is unclear how the LA experience
influences teacher recruitment, and this is an area for fu-
ture research.
The second piece of this goal is to improve teacher

preparation, which has been studied more extensively.
First, we will discuss studies that focus on teaching and
learning skills that LAs gain. Then, we will describe
studies that analyzed teacher practice and how instruc-
tion varied between in-service teachers that formally
served as LAs and those that did not. Importantly, the
participants in these studies were certified through the
same teaching program and thus the non-LA group is a
reasonably matched comparison group.

Knowledge and understanding of teaching and learning
among LAs
At the end of their first semester, it is not uncommon
for LAs to experience a state of unease with teaching
and learning. Analysis of interview data from physics
LAs revealed that experienced LAs reflect on their own
learning and express a refined understanding of compe-
tence, which includes moving away from a “correct an-
swer” mindset and towards the idea that “it’s okay to be
wrong”. However, novice LAs are more focused on
teaching and connect competence to being able to re-
member answers (Conn, Close, & Close, 2014). This
suggests that students can continue to grow and benefit
from LA experience after their first semester.
Improving pedagogical education for LAs has also

been a point of emphasis. For example, using the theor-
etical framework of “sense-making,” the process by
which people rationalize their actions based on collective
experience (Weick, 1995), it has been argued that LAs
need to understand how a teaching strategy fits with
their current ideas in order to implement it. The authors
demonstrated that LAs who engage in discussion about
which techniques fit in with their existing ideas about
good teaching are more engaged and are better at identi-
fying “responsiveness” as an attribute of quality instruc-
tion (Robertson & Richards, 2017). Others highlight the
importance of language when introducing pedagogical
concepts to LAs. In a study of 304 first-semester LAs’
teaching reflections, researchers found that LAs most
often discuss student ideas and that increases at the end
of the semester. However, in one semester, the discus-
sion of mental models (Redish, 1994) was left out of the
curriculum for the LA pedagogy course, and in that se-
mester, the least amount of growth was observed. The
authors suggest that the term “mental model” resonates
with students because as science students they are famil-
iar with learning complex topics with the use of models
(Top, Schoonraad, & Otero, 2018). Thus, building on

LAs’ pre-existing knowledge could be beneficial for de-
veloping a strong understanding of pedagogy.
In a pedagogy course specifically aimed at training

LAs for undergraduate engineering design courses, 13
LAs responded to a survey where they were asked to rate
the productivity of the topics covered in the course and
lessons used to teach those topics. According to LAs,
the most productive topic is “convergent/divergent
thinking” and others that were rated highly are “tinker-
ing, making, & fun” (Quan & Gupta, 2020), “design
thinking” (Brown, 2008), and “proudness” (Little, 2015).
Among the most productive lessons for LAs are “class-
room role play”, “watching and discussing video”, “final
poster”, and “roses & thorns” (Quan, Turpen, Gupta, &
Tanu, 2017). One common theme among these lesson
designs is that they require reflection on the part of the
LA, which is a main component and focus of the peda-
gogy course in the LA model.
LAs (n = 55) and faculty (n = 16) were surveyed to as-

sess whether a new program improved active learning, ef-
fectively trained LAs, and adequately supported faculty.
Results suggested that LAs promote active learning, and
faculty and LAs both perceive an improvement to collab-
orative learning due to LAs. However, faculty and LAs feel
that training for LAs was only somewhat adequate and
many participants did not sufficiently explain how LAs
align with course learning objectives (Campbell, Malcos,
& Bortiatynski, 2019). Thus, improvements to training
and course transformation could elucidate further peda-
gogical advantages that LAs bring to a classroom.
Within a thermodynamics course required for mech-

anical engineering students, researchers observed the LA
pedagogy seminar and coded LA interview responses to
determine what LAs “notice” about the course. Some-
thing LAs picked up on was the lack of metacognitive
abilities among their students. LAs communicated that
their students often misdiagnosed their own understand-
ing and had difficulties addressing their misconceptions
about the first law of thermodynamics. Additionally, LAs
began to notice systemic inequities and suggested oppor-
tunities for more inclusive teaching. They recognized
that during collaborative learning, some groups were
dominated by a small percentage of students who were
more confident in their knowledge, and the LAs sug-
gested that having more diverse representation on the
instructional staff would encourage people other than
the “white male nerds from high school” (direct quote
from LA comment) to feel immediately comfortable in
an engineering program (Wendell, Matson, Gallegos, &
Chiesa, 2019).

Teaching practice of former LAs
In a qualitative study, researchers analyzed interview re-
sponses from 10 first year middle and high school STEM
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teachers. Non-LAs were more likely to express discom-
fort with incorporating group work into their teaching
and to talk about group work as a necessity due to a lack
of resources. Additionally, some of the non-LAs men-
tioned concerns with student behavior during group
work or feeling that they lack the skills or knowledge re-
quired to create assignments for group work. Both
former LAs and non-LAs recognize that group work
provides the opportunity for students to build important
skills, but only former LAs mentioned that students can
improve their argumentation and justification skills
(Gray & Otero, 2009).
In a more in-depth analysis of 14 first year teachers,

researchers combined data from interviews, classroom
observations, artifact packages, and observations made
with Reformed Teacher Observation Protocol (RTOP) to
compare teaching practices of former LAs and non-LAs.
The RTOP is made up of 25 statements that cover:
lesson design and implementation, content (propos-
itional and procedural knowledge), and classroom cul-
ture (interactions and relationships). Respondents rate
each statement on a scale from 0 to 4 with 4 being the
most in-line with national standards for teaching
(Sawada et al., 2002). In this study, each subject was ob-
served at least two times by multiple observers for a
total of 19 former LA observations and 20 non-LA ob-
servations. Former LAs outperformed non-LAs on the
content and classroom culture sections of the RTOP,
which demonstrates that former LAs’ teaching practice
tends to be more aligned with the national standards
and research on teaching. Specifically, former LAs
present the content of their courses in a more organized
way that students can better relate to and encourage stu-
dents to challenge ideas and generate alternative solu-
tions (Gray, Webb, & Otero, 2010).
To expand on those findings, researchers performed

178 observations of 29 math and science teachers with
0–4 years of experience. Consistent with previous re-
sults, former LAs performed better on the RTOP on
average than non-LAs in both math and science. Add-
itionally, 24 participants (12 LAs and 12 non-LAs) were
interviewed to better understand the goal of assessment
in their classrooms. The majority of both former LAs
and non-LAs are most likely to use assessment to inform
instruction. Only non-LAs used assessment to evaluate
learning, and only former LAs used assessment to in-
form students about their own understanding (Gray,
Webb, & Otero, 2011). These results suggest that LAs
are more likely to utilize formative assessment, and some
non-LAs rely only on the more traditional summative
assessment (Wolfe, 1999).
In the most comprehensive study with this focus, re-

searchers completed 178 observations of 29 middle and
high school science and math teachers over the course

of 5 years. Consistent with previous results (Gray et al.,
2010; Gray et al., 2011), former LAs had higher RTOP
scores on average and performed significantly better in
nearly every subcategory of the RTOP. The difference in
RTOP scores was largest among 1st year teachers. Im-
portantly, former LAs more commonly received ratings
of 3 and 4, and non-LAs more commonly received rat-
ings of 0 and 1, which means that non-LAs more often
do not implement teaching practices described on the
RTOP and if they do, they implement them poorly or in-
correctly (Gray, Webb, & Otero, 2016). Together, this
series of studies strongly suggest that the LA experience
has a longitudinal impact on K-12 teachers and serves as
a valuable supplement to traditional teacher certification
programs.
Similar results were observed using the Scoop Notebook

to assess teachers’ use of reform-oriented practices. The
Scoop Notebook is used to collect data about classroom
instruction without the labor and cost demands of typical
class room observations (Borko, Stecher, & Kuffner,
2007). The study included 19 middle and high school sci-
ence and math teachers, 11 of whom were former LAs.
Former LAs scored significantly better in the categories of
“Grouping”, “Discourse Community”, and “Explain &
Justify”. These concepts link to lessons in the LA pedagogy
course and common activities in weekly prep sessions
with faculty (Barr, Ross, & Otero, 2012).

Goal 3: Discipline-based educational research
We look to tenure track faculty to adopt cutting-edge
research methods, but adopting cutting-edge teaching
methods seems to be less of a focus for STEM faculty.
For example, despite overwhelming evidence that active
learning is a superior teaching method (Freeman et al.,
2014), many STEM faculty continue to use traditional,
less effective styles (Handelsman et al., 2004; Stains
et al., 2018; Vickrey, Rosploch, Rahmanian, Pilarz, &
Stains, 2015). Sometimes faculty have a difficult time in-
corporating active learning due to circumstance (i.e.,
large class size, restrictive classrooms) or a lack of infor-
mation about how to implement them. However, there
are some holdouts who still defend traditional methods
and others who agree there are benefits of active learn-
ing techniques, but are not appropriately motivated to
practice them (Handelsman et al., 2004). For these rea-
sons, the LA model was designed to motivate STEM fac-
ulty to implement evidence-based teaching methods.
Two studies present quantitative analyses using

LASSO and HLM that suggest that the LA model does
influence faculty practice. First, student learning gains (n
= 3,315) increased in courses led by faculty (n = 17) who
had more experience teaching with LAs. Post-semester
concept inventory scores were significantly higher for
each semester of experience an instructor had with LAs
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up to 6 semesters (experience beyond that was not mea-
sured; Van Dusen et al., 2015). Second, analysis of 4365
pre- and post-semester concept inventories (either FCI
or FMCE) scores obtained over 3 years revealed that
learning gains steadily decreased for faculty without LAs,
and LA support remediated that decline. When instruc-
tors have 6 terms of experience teaching their respective
courses, the students in LA-supported courses are pre-
dicted to outperform those in non-LA courses by 10.3%
on their post-semester concept inventory. Given that the
average student raw learning gains for students in non-
LA classes were approximately 20%, instructors that
teach without LAs are losing approximately half of the
predicted student learning after 6 semesters (Caravez,
De La Torre, Nissen, & Van Dusen, 2017). Thus, faculty
may be able to improve their teaching skills by working
with LAs and teaching in LA-supported courses.
Evidence from a case study provides some explanation

for how student-faculty collaboration impacts course ef-
fectiveness, as observed in the two studies summarized in
the previous paragraph (Caravez et al., 2017; Van Dusen
et al., 2015). A team comprised of two faculty members
and three LAs was formed, and under the guidance of two
pedagogy coaches, was tasked with redesigning courses
and monitoring the progress of those course during the
semester. The most prevalent theme among interview re-
sponses from LAs and faculty was “expanded concep-
tions”. Both LAs and faculty reported on a broadening of
conceptions about teaching and learning, and the faculty
especially reported an increased awareness of new course
design strategies they believed to be successful. Thus, the
authors conclude that LAs and pedagogy coaches improve
faculty understanding of discipline-based education re-
search and that an LA program can expand conceptions
about teaching and learning (McHenry, Martin, Castaldo,
& Ziegenfuss, 2009).
Further analysis using transcripts from one-on-one

interviews with five LAs and seven faculty members
yielded three distinct frameworks for faculty-LA
partnerships: (1) mentor-mentee, (2) faculty driven
collaboration, and (3) collaborative partnership. The
mentor-mentee partnership is one-directional and
involves limited input from LAs. In faculty-driven col-
laboration partnerships, faculty elicits feedback and
insights from LAs, but LAs are not involved in course
design. This is distinct from a true collaborative part-
nership, where faculty elicits feedback and insights
from LAs and work with the LAs to determine the
best ways to present material and concepts to stu-
dents. The authors conclude that collaborative part-
nerships require faculty to invest more time and a
willingness to cede some control of the course to
LAs, but they positively impact classroom structure
and LAs (Sabella, Van Duzor, & Davenport, 2016).

Goal 4: Departmental and institutional change
While this goal may have been met at many institutions,
it is arguably the most difficult to formally assess.
Success, sustainability, and growth of an LA program de-
pends upon (1) reliable financial support and (2) peda-
gogical support (Otero, 2015; Otero et al., 2006, 2010).
First, an LA program requires a financial commitment
from the administration, which is most sustainable
through internal institutional funding, and as a program
grows, the cost increases as well (in both faculty/staff
time and LA stipends). Thus, to grow and sustain an LA
program, it is critical that the administration recognizes
and values the outcomes of the programs described in
this review. Second, LA programs focus on individual
course reform and pedagogical training for LAs. To staff
pedagogy courses with qualified instructors, it is benefi-
cial for STEM departments to partner with their schools
of education. Establishing STEM-education relationships
within institutions will strengthen the LA program and
foster an appreciation for evidence-based instruction
among students and STEM faculty.
Two instances of departmental and institutional

change that have been published on are the LA
program-driven partnerships between Chicago State
University, California State University San Marcos, and
their respective local community colleges. These intui-
tions have developed partnerships focused on improving
curriculum with the use of LAs. Case studies on these
partnerships demonstrated the potential to create an LA
network that makes it easier for LAs to transfer to 4-
year schools. Additional outcomes include faculty devel-
opment, course and programmatic transformation, evo-
lution of faculty roles, and generally improved alignment
between partnered institutions. The two partnerships
share several features that they contribute to success;
these include, but are not limited to, leadership from
faculty, equitable and regular communication between
representatives from both partnered institutions, non-
hierarchical partnerships, and a strong focus on
evidence-based teaching (Cochran, Van Duzor,
Sabella, & Geiss, 2016; De Leone, Price, Sabella, &
Van Duzor, 2019).

Additional outcomes of the LA model
Beyond the four original goals of the LA model, re-
searchers have studied other benefits of the LA model
(Table 2). For example, LAs often work closely with TAs
or teaching staff other than faculty, and multiple studies
have aimed to characterize those partnerships (Becker,
Goldberg, & Jariwala, 2016; Davenport, Amezcua,
Sabella, & Van Duzor, 2017). Others have looked more
deeply at LA perceptions to assess the reflective practice
that is often part of LA pedagogical training (Cao, Smith,
Lutz, & Koretsky, 2018; Cochran, Brookes, & Kramer,
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2013). Additionally, the LA model can be a source of
student networks that improve the connection of under-
represented minority students to a STEM department
(Goertzen, Brewe, & Kramer, 2013). Furthermore, some
studies have used the LA model to generate and validate
new teaching methods and assessments (Chini, Straub, &
Thomas, 2016; Cochran et al., 2016; Davenport et al.,
2017; Talbot, 2013). The LA model can also facilitate the
implementation of other evidence-based methods, which
has been demonstrated by a number of studies (Table 3).
Lastly, a recent study focused on developing a better
method to measure student success and outcomes in LA-
supported, large enrollments courses using the Cultural
Historical Activity Theory framework (Talbot et al., 2016).

Conclusions and future research
Nearly 20 years since the LA model was first introduced
at CU Boulder, a major effort has been focused on asses-
sing outcomes for students in LA-supported courses.
However, designing controlled studies is often compli-
cated, it may not be possible to account for all con-
founding factors, and there are varying implementations
of the model that may influence outcomes at a local
level. Even given these challenges, the LA model has
been well explored in select contexts. This review high-
light studies that demonstrate associations between LA
model implementation and improved academic out-
comes for both LAs themselves and the students in LA-
supported courses. Additionally, we summarize findings
that describe how being an LA is a valuable supplement
to traditional teacher education. However, in this review,
we make it clear that some major goals of the LA
model’s creators remain understudied. Thus, a focus of
future research should be on how the LA model impacts
teacher recruitment, or perhaps more generally, how the
experience of being an LA impacts career decisions, and
an effort should be made to better understand how
implementing an LA program affects departmental/fac-
ulty attitudes towards evidence-based teaching.
As the only literature review to date that specifically

assesses the LA model, this article serves as an import-
ant resource for teachers, administrators, and education
researchers. Our comprehensive synthesis provides
faculty and administrators who are interested in imple-
menting the LA model with key details to make in-
formed decisions about the specifics of their programs.
Additionally, a critical look at the literature reviewed in
this article reveals that a small group of authors are re-
sponsible for the bulk of research and many of the stud-
ies were published in Physics Education Research
Conference proceedings. Thus, this review may serve as
an introduction to the LA model for many education re-
searchers outside of physics, and we hope this stimulates
further LA model research in diverse fields.

Lastly, this review has made clear that the research
assessing the LA model is lacking the use of true-
experimental design. The absence of this “gold-standard”
study design was also highlighted by Dawson et al.
(2014) in their review of Supplemental Instruction, a
similar near-peer instructional model. However, given
the evidence that near-peer instruction improves student
outcomes and benefits faculty and the near-peer instruc-
tors, it could be argued that testing near-peer instruction
in a true-experimental design would be unethical,
especially in a case with traditional lecture as a control
(Freeman et al., 2014). Researchers must weigh the
benefits of such studies with the potential detriment to
students and faculty members in a control group with
no near-peer instructors. Therefore, for future studies,
we encourage quasi-experimental designs coupled with
advanced statistical modeling and/or carefully consid-
ered experiments that limit uncontrolled variables and
bias (Alzen et al., 2018; Nissen et al., 2019; Van Dusen &
Nissen, 2019).
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