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Postsecondary Peer Cooperative Learning Program
Annotated Bibliography

Compiler/Editor, David R. Arendale, University of Minnesota

Peer collaborative learning has been popular in education for decades. As both
pedagogy and learning strategy, it has been frequently adopted and adapted for a wide
range of academic content areas at the elementary, secondary, and postsecondary
levels due to its benefits. The professional literature is filled with reports of individual
professors integrating this approach into postsecondary classrooms in diverse ways.
Increased attention has been placed on this practice due to claims that carefully
implementing learning programs with specific protocols can increase student
persistence rates towards graduation, supporting both student goal aspirations as well
as bolstering institutional revenues. Much of the narrative from this overview to the
bibliography is drawn from my previously published article on peer cooperative learning
groups (Arendale, 2004).

This annotated bibliography does not attempt to be inclusive of this broad field of
literature concerning peer collaborative learning. Instead, it is focused intentionally on a
subset of the educational practice that shares a common focus with increasing student
persistence towards graduation. At the end of this overview, several suggestions are
made for differentiating the models from each other and the level of institutional
resources and resolve with implementing them.

The seven student peer learning programs included in this bibliography meet the
following characteristics: (a) implemented at the postsecondary or tertiary level; (b) clear
set of systematic procedures for its implementation that could be replicated by another
institution; (c) program evaluation studies have been conducted and are available for
review; (d) intentionally embeds learning strategy practice along with review of the
academic content material; (e) outcomes include increased content knowledge, higher
final course grades, higher pass rates, and higher college persistence rates; and (f) the
program has been replicated at another institution with similar positive student
outcomes. From a review of the professional literature, six programs emerged: (a)
Accelerated Learning Groups (ALGs), (b) Emerging Scholars Program (ESP), (c)
Peer Assisted Learning (PAL), (d) Peer-Led Team Learning (PLTL), (e) Structured
Learning Assistance (SLA), (f) Supplemental Instruction (Sl), and (g) Video-based
Supplemental Instruction (VSI). As will be described in the following narrative, some
of the programs share common history and seek to improve upon previous practices.
Other programs were developed independently.

When possible, original text from the author’'s document overview or summary
paragraphs were used in this annotated bibliography. Frequently when peer
collaborative programs are adopted for use outside the institution or country of origin, it
is often contextualized for the educational system and needs of each individual setting.
Nearly one fourth of the entries in this database are from authors and researchers
outside of the United States. Sometimes particular program are renamed. For example,
while the Supplemental Instruction Program is the common term used in the United
States, in other countries it is sometimes called PASS (Peer Assisted Study Sessions)



or PALS (Peer Assisted Learning Sessions). The Emerging Scholars Program
sometimes operates under different names as well. Examples include Treisman
Workshop Program and the Gateway Science Program. If the reader of this document is
aware of a publication related to one of the peer collaborative learning programs that
has not been included or have corrections to the annotations, please contact the
compiler/editor by e-mail (arendale@umn.edu).

Collaborative Learning, Cooperative Learning & Learning Communities

A review of the professional literature finds that the terms collaborative learning,
cooperative learning, and learning communities are often used interchangeably with one
another. Although they share similarities with one another, a more precise differentiation
is needed to help explore the area and the utility of each for its intended educational
outcomes (Cooper, Robinson, & Ball, 2003). Regarding their historical development and
appearance within the professional literature in the United States, collaborative learning
appeared first, cooperative learning second, and learning communities last. A search of
the ERIC Database (March 13, 2016) found more than 21,000 entries regarding
descriptive and research studies that contained one or more of these three terms
indexed within their documents.

Collaborative learning refers to a wide range of formal and informal activities that
include any form of peer student interaction. This is the broadest and most general of
the three terms. This term describe any classroom activity by an instructor that involves
student peer-to-peer involvement. Cooperative learning is more narrowly defined as a
subset of collaborative learning. It often follows these principles: (a) positive
interdependence is established in the group through adoption of different roles that
support the group moving to complete a goal, (b) peers interact with one another, (c)
activities are structured to establish individual accountability and personal responsibility,
(d) development of interpersonal and small group skills, and (e) group processing of
small group activities through verification of information accuracy (Cuseo, 2002;
Johnson, Johnson, Holubec, & Roy, 1984).

Collaborative and cooperative learning groups, learning communities are
distinguished by their focus on interactive peer learning. Learning communities often
focuse on enhanced curricular and pedagogical outcomes. In addition to often
employing some version of student interactive learning, learning communities take
several approaches to modifying the classroom experience by restructuring the
curriculum. Some of the ways that courses may be modified is through linked courses,
learning clusters, freshman interest groups, federated learning communities, and
coordinated studies (Gabelnick, MacGregor, Matthews, & Smith, 1990).

A way to understand the relationships among these three terms is through a
Venn visual diagram, most often used in mathematics. Collaborative learning is
considered the largest construct, both due to its general definition as well as its
numerical ranking as most frequently cited in professional literature (ERIC, 2004). A
smaller construct lies within collaborative learning. This is cooperative learning. While it
holds to the same goals of collaborative learning, it is much more specific in its
implementation and following of specified protocols for its use. A related term to both
collaborative and cooperative learning is that of learning communities. While learning



communities often utilize some peer collaborative or peer cooperative learning activities
as part of its pedagogy, it is generally focused more on curricular transformation.
However, it is possible to implement some aspects of learning communities without
extensive use of either collaborative or cooperative learning since the focus may be
more on team teaching by instructors and the integration of academic content material
(i.e., cluster course that merges the content of an introduction to science with an ethics
course) rather than extensive use of student peer interactive learning activities.

Relationship among Selected Learning Pedagogies

In this bibliography, the focus is with postsecondary peer cooperative learning
programs that embed learning strategies practice within review of the academic content
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material and which meet the other selection criteria previously mentioned. This is an
important topic in the field of developmental education and learning assistance in
particular and with postsecondary education in general. This is due to the need by
institutions to both meet the needs of a more diverse entering student body while
maintaining or increasing academic rigor (Bastedo & Gumport, 2003). The institution
must make systemic changes in the educational environment that will increase the
academic success and persistence rates of all students to meet the expectations of
stakeholders such as parents, legislators, and funding agencies. Although the number
of academically underprepared students is increasing, historic delivery systems of
academic development for students such as remedial and developmental courses are
being reduced or eliminated by some states (Barefoot, 2003; Damashek,1999; Parsad
& Lewis, 2003). Many institutions have already adopted one of more of the six programs
described in this chapter. The need for such approaches may increase due to the



demands to meet the needs of access to an increasingly diverse student body without
the traditional approaches offered by developmental education in the past.

Seven Major Postsecondary Peer Cooperative Learning Programs

Six postsecondary peer collaborative learning programs were selected for
inclusion in this chapter based on the criteria mentioned earlier in the narrative: (a)
Accelerated Learning Groups (ALGs), (b) Emerging Scholars Program (ESP), (c)
Peer Assisted Learning (PAL), (d) Peer-Led Team Learning (PLTL), (e) Structured
Learning Assistance (SLA), (f) Supplemental Instruction (Sl), and (g) Video-based
Supplemental Instruction (VSI). These programs have been divided into two groups.

The first group are those that provide adjunct support through outside-of-class
activities with little change by the primary course instructor. A dominant program in this
category is Sl. In recent years, another program was developed to address limitations of
the S| model: SLA. ALGs were added to augument the impact of Sl through addition of
a learning specialist to work with individual students with particular needs. The second
group of peer cooperative programs share a common characteristic of a transformed
classroom learning environment by all enrolled students. Major changes have been
made by the primary course instructor through either integration of the peer learning
model into the basic course delivery or heavy involvement by the instructor with the
peer learning activities. The first of these programs is ESP, developed at approximately
the same time as Sl in the 1970s. In the 1990s, two programs were created with similar
purposes and protocols to ESP: PLTL and VSI. ESP was added in the early 2000s that
merged features from ESP, PLTL, and Sl. Most of these seven programs cite in their
literature reviews references concerning the other peer learning programs as it appears
that each have been an incremental improvement upon previous peer learning models.

Categorization, Relationship, and Historical Development of
Peer Cooperative Learning Programs

Adjunct to the Course Embedded Within the Course
Accelerated Learning Groups 1. Emerging Scholars Program
Structured Learning Assistance 2. Peer Assited Learning
Supplemental Instruction 3. Peer-Led Team Learning

3. Video-based Supplemental Instruction

Selecting the Cooperative Learning Model for Institutional Needs

To display the relationship between the seven identified peer cooperative
learning programs and learning assistance programs in general, it would be helpful to
compare them with Keimig’'s (1983) Hierarchy of Learning Improvement Programs. In
the Hierarchy of Learning Improvement Programs, four basic program types are
described and ranked, differentiated by the extent by which they are comprehensive in
response to the various needs of students and institutionalized into the academic
mainstream. Level 1: Isolated courses in remedial skills. Level Il: Learning assistance to
individual students. Level lll: Provides course-related supplementary learning activities




outside the class for some objectives. Level IV: Comprehensive learning system in the
course.

Using Keimig’s hierarchy it is possible to arrange the six peer cooperative
programs into the following figure. According to Keimig, the highest level of student
outcomes occurs when a comprehensive learning system is integrated throughout the
course learning experience. This requires a transformative experience by the institution
due to: (a) heavy involvement of the course professor with curriculum development; (b)
training, monitoring, and supervision of peer group facilitators; (c) alignment of
educational objectives among all course components; (d) changes in institutional and
course policies and expectations; (e) release time for professors to complete essential
tasks; and (f) stable, long-term institutional funding since outside grants are difficult to
obtain or maintain. ESP, PAL, PLTL, and VSI fit into this fourth level category. While
these programs have a higher likelihood of improved student outcomes, they are also
the most demanding of institutional resources and changes in the campus environment.

The next level of programs, according to Keimig, are those adjunct to the course
and provide support for it through either voluntary or required participation. ALGs, SLA,
and Sl are placed into this group. The expectancy for results, based on Keimig’'s model,
is not as high as for the level four comprehensive programs as described in the previous
paragraph. Nevertheless, ALG, SLA, and Sl are predicted to yield higher student
outcomes that either individual assistance to students such as tutoring or enrollment in
remedial courses. This third category is less expensive and less labor intensive to
implement, but may yield lower desired student outcomes.

Placing Postsecondary Peer Cooperative Learning Programs

Within Keimig’s Hierarchy of Learning Improvement Programs

Levels of Integration Peer Cooperative Likelihood of Improved
Learning Programs | Student Outcomes

Level Four: Comprehensive ESP, PAL, PLTL, and High
learning system in the course VS|
Level Three: Course-related ALG, SI, and SLA Above average
supplementary learning activities
Level Two: Learning assistance to | Tutoring Below average
individual students
Level One: Isolated courses in Low
remedial skills

Higher levels of institutionalization of peer learning programs require high levels
of funding and support from administration and faculty members. This investment may
pay high dividends. The future political and economic environment may be supportive
for these types of programs for supporting higher student persistence rates in
comparison with traditional remedial or developmental education courses which are
under considerable pressure for curtailment as described earlier in this chapter. It is
recommended that before adoption of any of the six programs, that both a careful



review of the published literature be undertaken as well as personal communication with
those successfully operating the programs.

Some of the programs, such as PLTL and Sl, offer training workshops in the U.S.
and other coountries to implement the programs. On site observations can probably be
negotiated with any of the six programs. The investment in such telephone and onsite
observations will help to reveal the numerous essential elements needs for successful
implementation of the specific practice. Often these essential details are not revealed in
the published literature which tend to be more focused on statistical studies and not on
the detailed implementation protocols. Based on personal experience as a former
national training director for one of the seven programs (Sl) and teammate to develop
another of the programs (PAL), the author of this document recommends careful
planning before attempting to implement the programs. While the educational outcomes
described in the published literature are replicable, it generally requires careful
implementation and constant monitoring to assure continued quality.

Further Research Issues Regarding Peer Cooperative Learning

One of the most perplexing issues facing peer cooperative learning groups is
dealing with student motivation and goal orientation. Sometimes the students who could
most benefit from the positive effects of peer learning are the ones least likely to
participate due to fear of exposing their academic weaknesses to others or even to
themselves. Many of these seven programs have dealt with the issue through
mandatory attendance at sessions. Although brute force does compel attendance, it
does not necessarily follow that students willingly adopt the new academic behaviors
and implement them in other courses when not under the dictates of program
requirements. Exploring the complexity of student motivation is being carefully studied
among elementary and secondary education student populations. However this
important construct is often ignored in the study of postsecondary education in general,
and the provision of learning assistance at the college level, in particular.

Creating peer cooperative learning programs that provide both structure and an
environment that encourages students to modify their motivations for learning will
require more work by program designers. Too often students have been expected to
adopt the expectations and learning conditions of the institution without direct
instruction. This literature supports the notion that it is necessary for institutions to
implement programs that are more attentive to individual differences among students.
Much work has yet to be done.

Overview of the Seven Peer Cooperative Learning Programs
Accelerated Learning Groups (ALGS)

Accelerated Learning Groups (ALGs) were developed at the University of
Southern California in Los Angeles in the early 1990s by Dr. Sydney Stansbury. ALGs
were designed the meet the needs of students who had significant skill or knowledge
deficiencies that often inhibited their effective use of other peer collaborative learning
programs such as Sl. ALGs combined peer-led small group learning activities,
assessment, frequent feedback by a learning skills specialist, and development of an
individual education plan (IEP) for each students. ALG students were concurrently



enrolled in a challenging entry level course while they developed the necessary skills
and knowledge prescribed by the IEP. The ALG students were placed into a triad with
another student with similar IEP objectives and a peer leader who worked intensely with
the students under the supervision of a learning skills specialist. Participation in ALGs
continued in the academic term until the learning skills specialist deemed it appropriate
to transition into another peer development program such as Sl or individual tutoring.
The developer of the ALG model, Dr. Sydney Stansbury, can be contacted via email at
sydbury@yahoo.com

Emerging Scholars Program (ESP)

Developed by Dr. Uri Treisman in 1977, this multi-ethnic honors-level program
originated as the Mathematics Workshop of the Professional Development Program at
the University of California at Berkeley. It is widely disseminated across the United
States as a part of first-year courses in academic departments (EXAMPLES:
mathematics, physics, and chemistry) and as an academic workshop component of
numerous Minority Engineering Programs. In studies of ESP in research universities—
such as the University of Texas at Austin, the University of Wisconsin at Madison, the
University of Kentucky (Lexington), Rutgers University, and others—not only do ESP
participants score well above the general class average, but two-thirds or more regularly
earn an A or B. Common activities include structured workshops of varying difficulty
developed in collaboration with the course instructor. The ESP facilitator is often a
graduate student due to knowledge needed. Close coordination between ESP program
and course instructor. Other components include building a cohort community of first-
year students that is academically-oriented and a source of peer support; providing the
cohort with an extensive orientation to the college and with ongoing academic advising;
advocating the interests of the cohort and monitoring their academic progress and
adjustment to the environment; providing the cohort with ongoing supplementary
instruction in order to develop independent learning; and linking high school-level and
undergraduate-level affirmative action efforts. The program is known by various names
including Emerging Scholars Program (often used in the 1980s), Gateway Science
Workshop Program, Mathematics Workshop Model, Professional Development Program
Mathematics Workshop (original name), Math Excel (University of Kentucky, Lexington),
Excel (Rutgers State University of New Jersey), Merit (University of lllinois at Urbana-
Champaign) and the Treisman Model (Asera, 2001). Other names for PLTL are
reported at the web site, http://merit.illinois.edu/educators treismanprograms.html

Peer Assisted Learning (PAL)

Peer Assisted Learning (PAL) was developed at the University of Minnesota in
2006 to meet needs of students enrolled in STEM and other historically-difficult courses.
The PAL program drew upon best practices from ESP, PLTL, and Sl along with
emerging learning practices to develop a model to meet high expectations placed upon
it by the faculty and administrators. Quantitative and qualitative studies reveal not only
academic benefits for participating students, but also academic, vocational, and
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personal benefits for the students who serve as the PAL facilitators. Description of the
model, http://www.sciedu.ca/journal/index.php/ijhe/article/view/4151/2498 .

Peer-Led Team Learning (PLTL)

The program was developed at the City University of New York in the 1990s.
Support through a grant from the National Science Foundation has assisted in the
model being adopted by more than 100 institutions. Student-leaders (peers) guide the
activities of small groups of students in weekly Workshop meetings. The students work
through challenging problems that are designed to be solved cooperatively. The peer
leaders are trained to ensure that the students are actively and productively engaged
with the material and with each other. This methodology offers a number of educational
opportunities: the supportive format encourages questions and discussions that lead to
conceptual understanding; students learn to work in teams and to communicate more
effectively; peer leaders learn teaching and group management skills. The following are
guiding principles of PLTL: the program is integral to the course through required
attendance at two hours of workshop time weekly; peer leaders are trained in group
leadership and course content; activities and materials are challenging yet accessible
(e.g., worksheets, supplemental workbook); faculty are deeply involved in the program;
physical space and environments are conducive to discussion and learning; and the
program has strong support from the institution (Roth, Goldstein, & Marcus, 2001). The
Peer-Led Team Learning International Society supports practitioners and institutions
implementing PLTL, both in the U.S. and internationally. They host an annual
conference that rotates around the globe, http://pltlis.org/

Structured Learning Assistance (SLA)

SLA was developed at Ferris State University (Ml) in the 1994. It is available to
all interested students in targeted courses which are historically difficult. SLA features
weekly study and practice workshops in which students master course content,
develop and apply specific learning strategies for the course, and strengthen their
study skills to improve performance in the current SLA course, and for future courses.
With some SLA programs, attendance is mandatory for all students until the first exam.
With some SLA programs, students earning ABC grades are invited but not required to
attend further (Morton, 2006). The SLA homepage is http://www.ferris.edu/sla/

Supplemental Instruction (SI)

Sl was initially developed for health science students at the University of the
Missouri-Kansas City by Dr. Deanna C. Martin and her colleagues in 1973. S| was
implemented in historically-difficult courses with permission of the instructor, which
commonly serves “gatekeeper” introductory courses that require mastery before
advancing in the subject area, invites voluntary participation in out-of-class student-led
study sessions, provides extensive training and ongoing coaching of student facilitators
of the study groups throughout the academic term, and evaluates outcomes in each
course every time it is offered. Based on studies from hundreds of institutions in the
U.S. and abroad, participating students earn higher final course grades, demonstrate
lower rates of DFWI, and have higher persistence rates. Some studies also show that
participation improves personal and professional development outcomes for both the
participants and facilitators. Goals of Sl include: (1) improve student grades in targeted
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courses; (2) reduce the attrition rate within those courses; and (3) increase the eventual
graduation rates of students. All students in a targeted course are urged to attend Sl
sessions, and students with varying ability levels participate. There is no stigma
attached to Sl since historically difficult courses rather than high risk students are
targeted. Sl is scalable and can be implemented in one or more courses each academic
term. There are four key persons involved with Sl. The first is the Sl supervisor, a
trained professional on the Sl staff. The Sl supervisor is responsible for identifying the
targeted courses, gaining faculty support, selecting and training Sl leaders, and
monitoring and evaluating the program. Once the historically difficult courses have been
identified, the Sl supervisor contacts the faculty member concerning Sl for their course.
The second key person for Sl is the faculty member who teaches one of the identified
courses. Sl is only offered in courses in which the faculty member invites and supports
Sl. Faculty members screen Sl leaders for content competency and approve selections.
The third key person is the Sl leader. Sl leaders are students or learning center staff
members who have been deemed course competent, approved by the course instructor
and trained in proactive learning and study strategies. Sl leaders attend course lectures,
take notes, read all assigned materials, and conduct three to five out-of-class Sl
sessions a week. The Sl leader is the "model student," a facilitator who helps students
to integrate course content and learning/study strategies. The fourth key member of the
Sl program are the participating students. The original name for S| was Supplemental
Course Instruction (SCI). Sl is sometimes named Peer Assisted Learning (PAL), Peer
Assisted Study Sessions (PASS), Peer Assisted Study Schemes (PASS), or Peer
Assisted Study Support (PASS). A few times Sl is named Academic Mentoring, Peer
Mentoring in Praxis (PMIP), Academic Peer Mentoring Scheme (APM), and simply Peer
Mentoring. Other than use of the capitalized SI name, some of these other names may
be used to describe approaches that are different than S| both domestically in the U.S.
and globally. The homepage for Sl is https://info.umkc.edu/si/

Video-based Supplemental Instruction (VSI)

VS| was developed at the University of Missouri-Kansas City by Dr. Deanna
Martin during the 1990s. VSI combines course content and Supplemental Instruction
(SI) study sessions with video recordings of lectures identical to the instructor’s in-
person class session. Trained facilitators, using the recorded lectures and the S| model,
guide students through the learning process while emphasizing critical thinking and
study skills. VSI students, led by a trained facilitator, start and stop the videotaped
presentation at pre-determined times and, in addition, whenever they have a question or
want clarification. Professors design the video presentations to include periodic small
group assignments to insure mastery of one concept before the next is introduced.
Students complete these tasks under the supervision and with the guidance of the
facilitator. When the taped lecture resumes, the professor models how he/she thinks
about the assigned tasks. In this way, the students have time to construct and verify
their understanding as well as compare their own thinking to that of the expert.
Assessment is provided by the professor, keeping the facilitator in the role as a peer
supporter and not an evaluator. The program was originally designed to take the place
of developmental-level courses that were prohibited due to an institution mandate. VSI
differs from Sl in several respects. The students enroll in required, core curriculum
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courses. The course professor records all didactic presentations on videotape for use
with underprepared students as well as other students who opt for this interactive way
of learning. Instead of attending the professor’s regular lecture classes, students enroll
in the video section of the professor’s course. Students in both sections are held to the
same performance standards. Specially designed facilitator and student manuals
support the video sections.
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Accelerated Learning Groups (ALGS)

Accelerated Learning Groups (ALGs) were developed at the University of
Southern California in Los Angeles in the early 1990s by Dr. Sydney Stansbury. ALGs
were designed the meet the needs of students who had significant skill or knowledge
deficiencies that often inhibited their effective use of other peer collaborative learning
programs such as Sl. ALGs combined peer-led small group learning activities,
assessment, frequent feedback by a learning skills specialist, and development of an
individual education plan (IEP) for each students. ALG students were concurrently
enrolled in a challenging entry level course while they developed the necessary skills
and knowledge prescribed by the IEP. The ALG students were placed into a triad with
another student with similar IEP objectives and a peer leader who worked intensely with
the students under the supervision of a learning skills specialist. Participation in ALGs
continued in the academic term until the learning skills specialist deemed it appropriate
to transition into another peer development program such as Sl or individual tutoring.
Dr. Sydney Stansbury, can be contacted via email at sydbury@yahoo.com

1 - Homepage of the annotated bibliography of postsecondary peer cooperative learning
programs. Compiled and edited by David R. Arendale, Available online:
https://www.arendale.org/peer-learning-bib

This website contains annotated bibliographies on all known publications related to the following
national or international peer learning models: Accelerated Learning Groups, Emerging
Scholars Program, Peer Assisted Learning (UMN), Peer-Led Team Learning, Supplemental
Instruction (also known as PAL, PASS, and other names), Structured Learning Assistance, and
Video-based Supplemental Instruction. The annotated bibliography is also provided as separate
smaller bibliographies for each of the individual peer models and topics that include any of the
models. The database is also available for personal use under a Creative Commons license.

Arendale, D. R. (2004). Pathways of persistence: A review of postsecondary peer cooperative
learning programs. In |. M. Duranczyk, J. L. Higbee & D. B. Lundell (Eds.), Best practices for
access and retention in higher education (pp. 27-42). Minneapolis, MN: Center for Research on
Developmental Education, General College, University of Minnesota.Retrieved from
http://education.umn.edu/CRDEUL/monographs.html.

This chapter focused intentionally on a subset of the educational practice that share a common
focus with increasing student persistence towards graduation. Rather than a meta-analysis of all
published research studies, this chapter is a preliminary review and a description of six models.
At the end of the chapter several suggestions are made for differentiating the models from each
other and the level of institutional resources and resolve with implementing them. The six
student peer learning programs included in this chapter meet the following characteristics: (a)
the program must have been implemented at the postsecondary or tertiary level, (b) the
program has a clear set of systematic procedures for its implementation at an institution, (c)
program evaluation studies have been conducted and are available for review, (d) the program
intentionally embeds learning strategy practice along with review of the academic content
material, (e) the program outcomes include both increased content knowledge with higher
persistence rates, and (f) the program has been replicated at another institution with similar
positive student outcomes. From a review of the professional literature six programs emerged:
Accelerated Learning Groups (ALGs), Emerging Scholars Program (ESP), Peer-Led Team
Learning (PLTL), Structured Learning Assistance (SLA), Supplemental Instruction (SI), and
Video-based Supplemental Instruction (VSI). As will be described in the following narrative,
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some of the programs share common history and seek to improve upon previous practices.
Other programs were developed independently.

Arendale, D. R. (2009). Course-based Learning Assistance (CLA) program guide. In S. Clark-
Thayer & L. P. Cole (Eds.), NADE self-evaluation guides: Best practice in academic support
programs (2nd ed., pp. 105-138). Clearwater, FL: H&H Publishing.

These program standards provide guidance for management of postsecondary peer cooperative
learning programs such as Supplemental Instruction (Sl), Structured Learning Assistance (SLA),
Emerging Scholars Program (ESP), Peer Assisted Learning Program (PAL), and Peer-led Team
Learning (PLTL). These standards were developed through extensive field testing of
professionals in the field operating these peer learning programs. There are six sections to the
chapter: mission and goals; assessment and evaluation; program design and activities; human
resources; and value system. The items within each section are divided between essential
(important for any peer learning program) and recommended (useful for some peer learning
programs due to their design). A more detailed examination of assessment and evaluation of
peer learning programs is provided elsewhere in the larger publication.

Arendale, D. R. (2009). Specific assessment and evaluation protocols for Course-based
Learning Assistance (CLA) programs. In S. Clark-Thayer & L. P. Cole (Eds.), NADE self-
evaluation guides: Best practice in academic support programs (2" ed., pp. 183-193).
Clearwater, FL: H&H Publishing.

These program standards provide guidance for assessment and evaluation of postsecondary
peer cooperative learning programs such as Supplemental Instruction (Sl), Structured Learning
Assistance (SLA), Emerging Scholars Program (ESP), Accelerated Learning Groups (ALGs),
Peer Assisted Learning (PAL), Video-based Supplemental Instruction (VSI), and Peer-led Team
Learning (PLTL). These standards were developed through extensive field testing of
professionals in the field operating these peer learning programs. There are four progressive
levels of assessment and evaluation: program activity reports, immediate outcomes, short-term
outcomes, and longer-term outcomes. The levels within each section are divided among
questions to investigate, data needed for collection for analysis, and finally, analysis
procedures. Depending on the particular peer learning program, some of these protocols would
be more appropriate than others. A more detailed examination of mission, program design,
administration, and other issues related to implementation of peer learning programs is provided
elsewhere in the larger publication.

Stansbury, S. L. (2001). Accelerated Learning Groups enhance Supplemental Instruction for at-
risk students. Journal of Developmental Education, 24(3), 20-22, 24, 26, 28, 40.

In order to increase Supplemental Instruction (Sl) attendance, Accelerated Learning Groups
(ALGs) were developed. A pilot study investigated whether at-risk students who participated in
an ALG/SI combination demonstrated higher self-efficacy and Sl attendance than those who
participated in only Sl. Results suggested that at-risk students were more likely to participated in
12 or more Sl sessions if they attended an ALG/SI combination than if they attended only Sl. In
addition, the range of final grades was higher for those who attended an ALG/SI combination
than for those who attended only SI. The development of prerequisite skills was essential for the
efficacy of Sl to serve academically underprepared students may shun the academic
intervention that would be of most help to them. Additional research is warranted.

Stansbury, S. L. (2001). How to turn Supplemental Instruction nonparticipants into participants.

Unpublished manuscript. University of Missouri-Kansas City. Kansas City, MO. Available from
the author at Sydbury@Yahoo.com
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This study investigated the outcomes of the Supplemental Instruction (SI) model with 215
students enrolled in General Biology and 200 students in General Chemistry at the University of
Missouri-Kansas City. A variety of preentry attributes were collected from the students including
self-reported grade in a previous course of the same academic sequence, mastery goal
orientation, performance-approach goal orientation, performance-avoidance goal orientation,
self-efficacy, and interest in group study. While the findings were complex, several general
statements include: higher Sl attendance was correlated with higher final course grades,
academically weaker students were less likely to attend Sl sessions, academically weaker
students reported higher levels of self-efficacy suggesting that they were less likely to accurately
assess their strengths and weaknesses. This may also partly explain why these students were
less likely to participate in Sl sessions. The author recommends that the course professor
administer a content-valid pretest during the first class period to provide feedback to all students
and hopefully motivate the low scoring students to attend S| sessions. The paper concludes with
an overview of Accelerated Learning Groups (ALGs), an intervention designed by the author at
the University of Southern California to increase the academic success of at-risk students. The
objective of ALGs is to identify students who have below average prerequisite skills for a course
and assist them in strengthening these skills while they attend Sl. ALGs were designed to work
simultaneously with the campus Sl program. Procedures for implementing ALGs is provided
with data from a study of the effectiveness of ALGs in a chemistry course.

Stansbury, S. L. (n.d.). Beyond the Supplemental Instruction summary report. Unpublished
manuscript. University of Missouri-Kansas City. Kansas City, MO. Available from the author at
Sydbury@Yahoo.com

This handout was used during training workshops conducted by the S| Director of Research and
Training. Going beyond the descriptive statistics that were the baseline reporting system, Dr.
Stansbury presents a variety of research methods to study S| more deeply to understand the
impact of Sl. In particular, the role of prior academic achievement and the frequency of Sl
attendance were critical to understand whether S| was making a statistically significant
difference for the participating students regarding their final course grades.

Zulu, C. (2003). A pilot study of Supplemental Instruction for at-risk students at an Historically
Black University (HBU) in South Africa. Association Internationals de Linguistique Appliqu
Review, 16(1), 52-61.

This article discusses a pilot study during 2002 that sought to evaluate the effectiveness of
Supplemental Instruction (SI) at the University of North-West, an historically black university in
South Africa. The course under investigation was "Introduction to South African Legal Method
and Theory" which first-year law students enrolled. Two questions were investigated: does Sl
have an effect on students' mastery of content? and does Sl have an effect on students’
perceptions of their mastery of skills? Three measures were used to evaluate SIL pre and
posttests of content knowledge, student perceptions, and final course grades. There was a
correlation of higher Sl attendance and higher final course grades. The study also revealed
barriers and challenges that students experience at the institution. Si was most effective for
students who were better prepared academically and for whom English was their first language.
These students had more capacity to engage in the Sl sessions and gain the most benefit. The
author also noted the disadvantage of voluntary Sl attendance. Often the students who most
needed to be there chose not to attend due to self-reported reluctance to expose their
weakness and discomfort due to lacking the skills of the most prepared students. The author
recommends that Sl attendance be made voluntary and that SI be combined with other
academic interventions such as Accelerated Learning Groups developed by Dr. Sydney
Stansbury.
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Emerging Scholars Program (ESP)

Developed by Dr. Uri Treisman in 1977, this multi-ethnic honors-level program
originated as the Mathematics Workshop of the Professional Development Program at
the University of California at Berkeley. It is widely disseminated across the United
States as a part of first-year courses in academic departments (EXAMPLES:
mathematics, physics, and chemistry) and as an academic workshop component of
numerous Minority Engineering Programs. In studies of ESP in research universities—
such as the University of Texas at Austin, the University of Wisconsin at Madison, the
University of Kentucky (Lexington), Rutgers University, and others—not only do ESP
participants score well above the general class average, but two-thirds or more regularly
earn an A or B. Common activities include structured workshops of varying difficulty
developed in collaboration with the course instructor. The ESP facilitator is often a
graduate student due to knowledge needed. Close coordination between ESP program
and course instructor. Other components include building a cohort community of first-
year students that is academically-oriented and a source of peer support; providing the
cohort with an extensive orientation to the college and with ongoing academic advising;
advocating the interests of the cohort and monitoring their academic progress and
adjustment to the environment; providing the cohort with ongoing supplementary
instruction in order to develop independent learning; and linking high school-level and
undergraduate-level affirmative action efforts. The program is known by various names
including Emerging Scholars Program (often used in the 1980s), Gateway Science
Workshop Program, Mathematics Workshop Model, Professional Development Program
Mathematics Workshop (original name), Math Excel (University of Kentucky, Lexington),
Excel (Rutgers State University of New Jersey), Merit (University of lllinois at Urbana-
Champaign) and the Treisman Model (Asera, 2001). Other names for PLTL are
reported at the web site, http://merit.illinois.edu/educators _treismanprograms.html

1 - Homepage of the annotated bibliography of postsecondary peer cooperative learning programs.
Compiled and edited by David R. Arendale, https://www.arendale.org/peer-learning-bib

This website contains annotated bibliographies on all known publications related to the following national
or international peer learning models: Accelerated Learning Groups, Emerging Scholars Program, Peer
Assisted Learning (UMN), Peer-Led Team Learning, Supplemental Instruction (also known as PAL,
PASS, and other names), Structured Learning Assistance, and Video-based Supplemental Instruction.
The annotated bibliography is also provided as separate smaller bibliographies for each of the individual
peer models and topics that include any of the models. The database is also available for download for
personal use under a Creative Commons license.

Adams, G. M., & Lisy, J. M. (2007). The Chemistry Merit Program: Reaching, teaching, and retaining
students in the chemical sciences. Journal of Chemical Education, 84(4), 721-726.

This article describes the Chemistry Merit Program at the University of lllinois at Urbana-Champaign. The
program was created to support historically underrepresented students achieve success in chemistry.
Long-term and short-term successes of the program are highlighted.

Alexander, B. B., Burda, A. C., & Millar, S. B. (1997). A community approach to learning calculus:
Fostering success for underrepresented ethnic minorities in an Emerging Scholars Program. Journal of
Women and Minorities in Science and Engineering, 3(3), 145-159. ERIC database. (ED408180).

This document contains the final evaluation of the Wisconsin Emerging Scholars Program (ESP) for the
year 1993-94. The evaluation report includes an executive summary, a discussion of the parameters of
the evaluation including research questions and methods, implementation processes and outcomes for
faculty and administrators, student learning processes and outcomes including those indicated by both
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qualitative and quantitative data; conclusions related to the use of the ESP program; and
recommendations related to pedagogical issues, out-of-class issues, and implementation issues. Critical
factors for ESP success included the student small group work, the careful construction of the problem
worksheets, and the involvement of the faculty members.

Arendale, D., R, (Compiler/Editor),. (2020). Annotated bibliography of postsecondary peer cooperative
learning programs. Unpublished manuscript. Department of Curriculum and Instruction, University of
Minnesota. Minneapolis, MN. Available online: http://z.umn.edu/peerbib

This annotated bibliography contains all known citations regarding the following postsecondary peer
collaborative learning programs: Accelerated Learning Groups (ALGs), Emerging Scholars Program
(ESP), Peer Assisted Learning Program (PAL), Peer-led Team Learning (PLTL), Structured Learning
Assistance (SLA), Supplemental Instruction (Sl) also known as PASS, and Video-based Supplemental
Instruction (VSI). It has nearly 1,600 entries in the following categories: dissertations and thesis papers;
books, chapters, and monographs; journal articles; audio and videotapes; newsletter articles; ERIC
documents; published conference proceedings; unpublished manuscripts; Internet resources; newspaper
and magazine press coverage. In addition to the print version of the document, the web site provides a
downloadable version of the EndNote database that permits searching by a variety of criteria along with
several subject bibliographies.

Arendale, D. R. (2004). Pathways of persistence: A review of postsecondary peer cooperative learning
programs. In I. M. Duranczyk, J. L. Higbee & D. B. Lundell (Eds.), Best practices for access and retention
in higher education (pp. 27-42). Minneapolis, MN: Center for Research on Developmental Education,
General College, University of Minnesota. Available online:
http://education.umn.edu/CRDEUL/monographs.html.

This chapter focused intentionally on a subset of the educational practice that share a common focus with
increasing student persistence towards graduation. Rather than a meta-analysis of all published research
studies, this chapter is a preliminary review and a description of six models. At the end of the chapter
several suggestions are made for differentiating the models from each other and the level of institutional
resources and resolve with implementing them. The six student peer learning programs included in this
chapter meet the following characteristics: (a) the program must have been implemented at the
postsecondary or tertiary level, (b) the program has a clear set of systematic procedures for its
implementation at an institution, (c) program evaluation studies have been conducted and are available
for review, (d) the program intentionally embeds learning strategy practice along with review of the
academic content material, (e) the program outcomes include both increased content knowledge with
higher persistence rates, and (f) the program has been replicated at another institution with similar
positive student outcomes. From a review of the professional literature six programs emerged:
Accelerated Learning Groups (ALGs), Emerging Scholars Program (ESP), Peer-Led Team Learning
(PLTL), Structured Learning Assistance (SLA), Supplemental Instruction (Sl), and Video-based
Supplemental Instruction (VSI). As will be described in the following narrative, some of the programs
share common history and seek to improve upon previous practices. Other programs were developed
independently.

Arendale, D. R. (2009). Course-based Learning Assistance (CLA) program guide. In S. Clark-Thayer & L.
P. Cole (Eds.), NADE self-evaluation guides: Best practice in academic support programs (2nd ed., pp.
105-138). Clearwater, FL: H&H Publishing.

These program standards provide guidance for management of postsecondary peer cooperative learning
programs such as Accelerated Learning Groups (ALGs), Emerging Scholars Program (ESP), Peer
Assisted Learning Groups (PAL), Peer-Led Team Learning (PLTL), Supplemental Instruction (SI),
Structured Learning Assistance (SLA), and Video-based Supplemental Instruction (VSI). These standards
were developed through extensive field testing of professionals in the field operating these peer learning
programs. There are six sections to the chapter: mission and goals; assessment and evaluation; program
design and activities; human resources; and value system. The items within each section are divided
between essential (important for any peer learning program) and recommended (useful for some peer
learning programs due to their design). A more detailed examination of assessment and evaluation of
peer learning programs is provided elsewhere in the larger publication.
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Arendale, D. R. (2009). Specific assessment and evaluation protocols for Course-based Learning
Assistance (CLA) programs. In S. Clark-Thayer & L. P. Cole (Eds.), NADE self-evaluation guides: Best
practice in academic support programs (2" ed., pp. 183-193). Clearwater, FL: H&H Publishing.

These program standards provide guidance for assessment and evaluation of postsecondary peer
cooperative learning programs such as Supplemental Instruction (Sl), Structured Learning Assistance
(SLA), Emerging Scholars Program (ESP), Accelerated Learning Groups (ALGs), Peer Assisted Learning
(PAL), Video-based Supplemental Instruction (VSI), and Peer-led Team Learning (PLTL). These
standards were developed through extensive field testing of professionals in the field operating these
peer learning programs. There are four progressive levels of assessment and evaluation: program activity
reports, immediate outcomes, short-term outcomes, and longer-term outcomes. The levels within each
section are divided among questions to investigate, data needed for collection for analysis, and finally,
analysis procedures. Depending on the particular peer learning program, some of these protocols would
be more appropriate than others. A more detailed examination of mission, program design,
administration, and other issues related to implementation of peer learning programs is provided
elsewhere in the larger publication.

Arendale, D. R. (Writer). (2019). Lessons learned from the major peer learning programs
[Video].https://hdl.handle.net/11299/212251

This video provides best practices and common elements among the major peer learning programs
operating at the college level. It identifies the best practices for improving program outcomes so students
earn high grades and persist at the institution longer.

Arendale, D. R. (2020). Draft Course-based Learning Assistance (CLA) program guidelines. Department
of Curriculum and Instruction, University of Minnesota. Available online: https://z.umn.edu/peerguides
and https://www.arendale.org/peer-learning-resources

Course-Based Learning Assistance (CLA) is defined as peer cooperative learning assistance that
accompanies a specific targeted course to serve as a supplement for that course. While many CLA
activities operate outside of the course, CLA is integrated into the course by some instructors. Other CLA
programs are hybrid or totally online. These guidelines are applicable to national and international CLA
program models have been implemented at thousands of postsecondary and tertiary institutions in more
than thirty countries (a) Emerging Scholars Program, (b) Peer-Led Team, (c) Structured Learning
Assistance, (d) Supplemental Instruction, and (e) Video-based Supplemental Instruction). When using the
CLA Guides, it is not expected that administrators of campus CLA programs implement every “essential’
and “recommended” practice listed in this guide. Some “essential” practices are not relevant to a
particular type of CLA program. Limitations of campus budget, personnel, and available time make other
“essential” practices difficult to implement. “Recommended” practices are simply practices that some CLA
program administrators have found helpful. Therefore, those practices have been separated from the
“essential” ones. For simplicity’s sake, all the practices have been divided into these two categories.
Some “recommended” practices could be categorized as aspirational, something to pursue if there is
sufficient budget, personnel, and time to implement. The bottom line is that the purpose of the guides is
not to judge existing programs, but rather to provide guidance and practices that could increase their
effectiveness and efficiency. In addition to their use for academic study groups, these guides may be
useful for faculty members to incorporate learning activities and pedagogies into their courses. The
administrative and education best practices in this publication have been reviewed and approved by
multiple members of an external expert panel of qualified reviewers. Educators need to investigate these
education practices to discover effective learning practices that can be adapted and adopted for use in
supporting higher student achievement, closing the achievement gap, increasing persistence to
graduation, and meeting the needs of culturally-diverse and historically-underrepresented students.
Updates to this set of guidelines are available at https://z.umn.edu/peerguides

Arendale, D. R. (Writer). (2020). Emerging Scholars Program (ESP)
Overview.https://hdl.handle.net/11299/212129

The Emerging Scholars Program (ESP, known by other names) is a highly-structured workshop attached
to academically-rigorous math courses to increase success of historically-underrepresented students.
Created in the early 1970s by Dr. Philip Uri Treisman at the University of California, Berkeley, the initial
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focus was African-Americans in a calculus course seeking a doctoral degree in mathematics. Since then
it has been used with a variety of student groups. ESP is used at colleges across the U.S.

Arendale, D. R. (Writer). (2020). Commnon elements among major peer learning programs
[Video].https://hdl.handle.net/11299/212128

This video identifies the common elements, purposes, student challenges, and design features shared
among the major postsecondary peer learning programs that operate on college campuses throughout
the world. These programs include Emerging Scholars Program, Peer-led Team Learning, Peer Assisted
Learning Program, Structured Learning Assistance, Supplemental Instruction (also known as PASS and
other names), and Video-based Supplemental Instruction.

Asera, R. (1988). The mathematics workshop: A description. Unpublished manuscript.

This report describes the Mathematics Workshop, also known as the Emerging Scholars Program (ESP),
The paper describes the history of the program, the students targeted for participation, the types of
activities that occur inside the ESP sessions, samples of the workshop problem sets, and some student
perceptions of its benefit.

Asera, R. (1998). Supporting student persistence. Black Issues in Higher Education, 15(10), 104.
This article provides a short overview of the Emerging Scholars Program (ESP).

Asera, R. (2001). Calculus and community: A history of the Emerging Scholars Program of Work. of
Work. Department. College Board National Task Force on Minority High Achievement. New York, NY.
Available online https://files.eric.ed.gov/fulltext/ED562582.pdf

This multi-ethnic honors-level program originated in 1977 as the Mathematics Workshop of the
Professional Development Program at the University of California at Berkeley. It is now widely
disseminated across the United States as a part of freshman courses in academic departments
(mathematics, physics, chemistry, etc.) and as an academic workshop component of numerous Minority
Engineering Programs. In studies of Emerging Scholars Programs in public research universities—such
as the University of Texas at Austin, the University of Wisconsin at Madison, the University of Kentucky
(Lexington), Rutgers University, and others—not only do ESP participants score well above the general
class average, but two-thirds or more regularly earn an A or B.

Beier, M. E., Saterbak, A., McSpedon, M., & Wolf, M. (2017). Board # 132 : Selection Process of Students
for a Novel STEM Summer Bridge Program. Conference Proceedings of the 2017 ASEE Annual
Conference & Exposition, Columbus, OH.

This NSF Grantee Poster explores the selection process for Rice University’s Emerging Scholar Program
(RESP). Developed in June 2012, RESP is a comprehensive summer bridge and term-time advising
program aimed at increasing STEM retention, graduation, and achievement in promising students who
attended under-resourced high schools. RESP is not a remedial program, nor even an ‘early college
course’ program. Rather, RESP aims to target deficits in K-12 preparation that may create undue
obstructions for the program’s participants (named Scholars in the program and this paper) compared to
their peers. The objective of the non-credit summer bridge portion of the program is to prepare Scholars
for the pace, rigor, and depth of the STEM curriculum at Rice University. This is achieved through
exposure to the most challenging portions of freshman calculus, chemistry, and physics with special focus
on complex word problems. During subsequent years, Scholars receive intensive and intrusive term-time
advising from staff devoted to the program. RESP Scholars are admitted to Rice through the regular
admissions process. After accepting a spot in the entering class, these students are invited to attend the
bridge program in the summer before their freshman year. Scholar admittance occurs independent of
consideration for, or participation in, RESP. Scholars are selected through partnerships with Rice’s Office
of Admissions and other groups on campus. RESP partners with the Office of Admissions to review
student admission information including SAT/ACT test scores, SAT subject test scores, first-generation
status, academic ambitions and high school competitiveness ranking. A separate principal selection
mechanism for RESP is a novel diagnostic exam created in conjunction with the Schools of Natural
Sciences and Engineering. The 11-question exam covers conceptual knowledge and tests skills in
mathematics, chemistry, and physics with quantitative word problems that students are expected to know
prior to arrival at Rice University. By focusing on applied problems and conceptual knowledge, the exam
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demonstrates a student’s academic preparation, not their intellectual ability. The current study examines
the validity of the RESP diagnostic exam and its predictive validity relative to standardized tests with a
sample of students (N = 976) who matriculated into Rice University from 2012 to 2014. The RESP
diagnostic exam was related to grades, and we found that the correlation between the RESP diagnostic
exam and grades was greater for STEM grades than non-STEM grades. We found that the diagnostic
exam accounted for an incremental 9% of variance in STEM grades above SAT performance, but only
1% of incremental variance above SAT in non-STEM grades. Moreover, we found evidence of range
restriction for both SAT and RESP diagnostic exam performance for Rice University matriculants, further
suggesting the utility of the diagnostic exam is at the lower end of the distribution. In summary, our results
suggest that an additional diagnostic exam written by schools to specifically measure STEM preparation
for their program can be a useful addition to procedures for selecting students for special experiences
such as summer bridge programs.

Bhattacharya, N., Ordaz, A. S., Mosqueda, E., & Cooper, C. R. (2020). Redesigning the gateway college
algebra course with inclusive and asset-based pedagogy. In D. A. Garcia (Ed.), Hispanic Serving
Institutions (HSIs) in practice:Defining "servingness" at HSIs (pp. 97-116): Information Age Publishing

Boersma, S., & Savina, F. (2019). Re-envisioning the pathway to calculus: Supporting all students. In R.
Hartzler & R. Blair (Eds.), Emerging issues in mathematics pathways: Case studies, scars of the field, and
recommendations (pp. 13-21). University of Texas at Austin: Charles A Dana
Center.https://strongstart.org/sites/default/files/resource-center/pdfs/Emerging-Issues-in-Mathematics-
Pathways1.pdf#fpage=25.

STEM occupations are expected to grow at a rate 1.4 times faster than non-STEM occupations, and the
United States will need approximately one million more STEM professionals between 2014 and 2024.
However, the declining number of students prepared to succeed in college-level calculus in their
freshman year significantly reduces the pool of students likely to graduate with a STEM degree in four
years. To broaden participation in STEM fields to meet the future demand for STEM professionals,
institutions of higher education should reconsider how they prepare students for calculus in order to meet
the needs of all students. By leveraging the opportunities presented by the mathematics pathways
movement, institutions of higher education can make significant gains in student success and retention by
attending to non-cognitive factors, identifying areas in calculus where students struggle, making
mathematics meaningful for students through contextualization, focusing on developing a process view of
function, and developing students’ covariational reasoning skills.

Bonsangue, M. V. (1990). Long-term effects of the Calculus Workshop model. Unpublished manuscript.
California State University, Fullerton. Fullerton, CA.

This report describes the Calculus Workshop Model, also known as the Emerging Scholars Program
(ESP), and displays several research studies conducted concerning a set of research questions. The
three questions were: are there effects on academic performance past the first year of college when ESP
was available? Does the ESP program merely "skim" the best students or does program participation
affect achievement in the course? Are the types of academic and social issues addressed by the ESP
program relevant only for underrepresented minority students, or for non-majority students as well? After
providing a program description and theoretical underpinning to the model, the paper presents several
research studies focused on the previously described research questions. The students in the study were
minority and non-minority students enrolled in a first-year calculus course and also were a mathematics-
based major at the College of Engineering or the College of Science at California Polytechnic State
University, Pomona (also known as Cal Poly). In comparison between ESP and non-ESP participating
students, the ESP students earned higher mean grades in first-quarter Calculus, higher rate of
persistence in a math/science/engineering major in college, higher mean grade in first two years of
Calculus, and lower course attempt ratio in first-year Calculus (lower withdrawal and subsequent
reenroliment). The data suggested that self-selection into the program was not a major variable in
explaining the positive differences for the ESP participations. In addition, the data suggested the
effectiveness of the ESP model for improving academic achievement of female students who are
underrepresented in the area of math/science/engineering.
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Bonsangue, M. V. (1993). The effects of calculus workshop groups on minority achievement and
persistence in mathematics, science, and engineering. Cooperative Learning and College Teaching
Newsletter, 3(3), 8-9.

This report describes the Academic Excellence Workshop Program, also known as the Emerging
Scholars Program (ESP) at California Polytechnic State University (Cal Poly), Ponoma. This articles
presents a short summary of a research study investigated four questions: What effect did the workshop
have on achievement and persistence of workshop students in first quarter calculus? What effect did the
workshop have on achievement and persistence of workshop students in subsequent calculus courses?
What effect did the workshop have on achievement and persistence of workshop students within their
mathematics-based majors? What socio-academic effects did the workshop experience have as defined
and interpreted by workshop students? The students in the study were minority and non-minority students
enrolled in a first-year calculus course and also were a mathematics-based major. In comparison
between workshop and non-workshop participating students, the workshop students earned higher mean
grades in first-quarter Calculus, higher rate of persistence in a math/science/engineering major in college,
higher mean grade in first two years of Calculus, and lower course attempt ratio in first-year Calculus
(lower withdrawal and subsequent reenroliment). The data suggested that self-selection into the program
was not a major variable in explaining the positive differences for the workshop participants. In addition,
the data suggested the cost effectiveness of the workshop model by demonstrating the cost savings
through lower numbers of students reenrolling in first-year calculus courses due to their initial academic
success and progression through their required math course sequence.

Bonsangue, M. V. (1993). The effects of calculus workshop groups on minority achievement and
persistence in mathematics, science, and engineering [Dissertation, The Claremont Graduate University,
1992]. Dissertation Abstracts International, 53(09), 3132.

The following is a dissertation study from The Claremont Graduate University. Among the most
successful academic intervention programs has been the calculus workshop model developed for African-
American students at the University of California, Berkeley, by Uri Treisman. The present research
represents the first longitudinal investigation of the effects of workshop participation upon persistence and
achievement of underrepresented minority students enrolled in mathematics, science, and engineering
majors. Based on the Academic Excellence Workshop Program at California Polytechnic State University,
Pomona, 133 workshop and 187 non-workshop minority students, including 86 % of Latino ethnicity, were
individually tracked throughout their academic careers over a period of five years. There were no
statistically significant differences between workshop and non-workshop groups in pre-college academic
measures, including SATV, SATM, HSGPA, and precalculus diagnostic test, suggesting no initial
academic advantage by either group. Multiple linear path analysis was used to estimate the effects of
workshop participation upon achievement and persistence. Within three years after entering the
institution, forty percent of the non-workshop students had withdrawn or been academically dismissed
from the institution, compared to five percent of the workshop students. Non-workshop students required
an average of one full quarter more to complete their three-quarter calculus sequence due to course
failure or withdrawal. Ninety-one percent of the workshop students still enrolled in mathematics, science,
and engineering majors after three years had completed their mathematics requirement, compared to
fifty-eight percent of the non-workshop students. Interviews with former workshop students indicated that
participation in the workshop sessions was of critical importance in adapting to and attaining the level of
performance required in their technical courses, as well as building peer communities within their
subsequent upper-division courses. Moreover, University fiscal data indicated that the cost of the calculus
workshop program was less than the institutional or state costs of course-repeating for the non-workshop
students. This study demonstrates that an intervention program promoting academic excellence and peer
interaction in academic contexts can directly affect student performance in technical majors
independently of pre-intervention cognitive factors. The data strongly suggest that achievement among
underrepresented minority students in mathematics, science, and engineering disciplines may be less
associated with pre-college ability than with in-college academic experiences and expectations.

Bonsangue, M. V. (1994). An efficacy study of the calculus workshop model. In E. Dubinsky, A. H.

Schoenfeld & J. Kaput (Eds.), Research in collegiate mathematics education | (pp. 117-137). Providence,
RI: American Mathematical Society
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This chapter provides an in depth investigation of the Emerging Scholars Program (ESP). Three
questions were studied: are there effects on academic performance of students beyond the first year
when they are ESP participants; does the ESP program only enroll the best students who would have
done well academically; and are the academic and social issues dealt with by the ESP approach
important not only for the target population of underrepresented students in the sciences, but actually
good pedagogy for all students. In addition to the study, a comprehensive literature review, ESP
description, and theoretical basis for ESP is provided. While the self-selection bias issue was an
intervening variable that had an impact on program effectiveness, it appears that ESP contributed to
higher achievement for the participating students. The results were less clear for the impact on future
academic terms. A cost-benefit analysis suggested that ESP reduced dropouts and reenroliment in
courses due to poor marks. Both results contributed to lower costs to the institution and made the
program cost neutral if not a cost saver.

Bonsangue, M. V., & Drew, D. E. (1990). Long-term effects of the Calculus Workshop model.
Unpublished manuscript, California State University, Fullerton.

This report describes the Academic Excellence Workshop Program, also known as the Emerging
Scholars Program (ESP) at California Polytechnic State University (Cal Poly), Ponoma. A research study
investigated four questions: What effect did the workshop have on achievement and persistence of
workshop students in first quarter calculus? What effect did the workshop have on achievement and
persistence of workshop students in subsequent calculus courses? What effect did the workshop have on
achievement and persistence of workshop students within their mathematics-based majors? What socio-
academic effects did the workshop experience have as defined and interpreted by workshop students?
The students in the study were minority and non-minority students enrolled in a first-year calculus course
and also were a mathematics-based major. In comparison between workshop and non-workshop
participating students, the workshop students earned higher mean grades in first-quarter Calculus, higher
rate of persistence in a math/science/engineering major in college, higher mean grade in first two years of
Calculus, and lower course attempt ratio in first-year Calculus (lower withdrawal and subsequent
reenroliment). The data suggested that self-selection into the program was not a major variable in
explaining the positive differences for the workshop participants. In addition, the data suggested the cost
effectiveness of the workshop model by demonstrating the cost savings through lower numbers of
students reenrolling in first-year calculus courses due to their initial academic success and progression
through their required math course sequence.

Bonsangue, M. V., & Drew, D. E. (1995). Increasing minority students' success in calculus. In J. Gainen &
E. W. Willemsen (Eds.), Increasing student success in quantitative gateway courses, (pp. 23-33). New
Direction for Teaching and Learning, No. 61. San Francisco: Jossey-Bass

The Emerging Scholars Program (ESP), called the Academic Excellence Workshop at California State
Polytechnic University-Ponoma, has supported higher academic outcomes in academic achievement and
persistence for nontraditional students in science, math, and engineering majors. The study focused on
students enrolled in college calculus which serves as a gatekeeper course for these majors. Higher
outcomes were reported for women and Latinos who participated in the program. Procedures for
conducting the ESP are also shared. An analysis of the cost effectiveness of the program is documented.

Born, W. K. (2001). The effect of workshop groups on achievement goals and performance in biology: An
outcome evaluation [Dissertation, Northwestern University, 2000]. Dissertation Abstracts International,
61(11), 6184.

This two-year quasi-experiment contained in a dissertation study from Northwestern University evaluated
the effect of peer-led workshop groups on performance of minority and majority undergraduate biology
students in a three-course series and investigated motivational explanations for performance differences.
The workshop intervention used was modeled after a program pioneered by Treisman (1992) at the
University of California. Majority volunteers randomly assigned to workshops (n = 61) performed between
1/2 and 1 standard deviation better than those assigned to the control group (n = 60; p <.05) in each
quarter without spending more time studying. During Quarter 1, workshop minority students (n = 25)
showed a pattern of increasing exam performance in comparison to historic control minority students (n =
21), who showed a decreasing pattern (p <.05). Although sex differences in biology performance were a
focus of investigation, none were detected. Motivational predictions derived from the hierarchical model of
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approach and avoidance achievement motivation (Elliot &amp; Church, 1997) were partially supported.
Self-report survey measures of achievement goals, modeled after those used by Elliot and colleagues,
were requested from all enrolled students. Volunteers (n = 121) reported higher average levels of
approach and avoidance goals than nonvolunteers (n = 439; p <.05) and the relationship of goals to
performance was moderated by volunteer status. Performance of volunteers was negatively related to
avoidance of failure goals (r = .41, <p <.01) and unrelated to performance approach goals. Performance
of nonvolunteers was unrelated to avoidance of failure goals and positively related to performance
approach goals (r = .28, p <.01). Mastery goals were unrelated to performance for all students. Results
were inconsistent with Dweck and Leggett's (1988) theory of mastery vs. performance orientation, but
were similar to results found by Elliot and colleagues. Contrary to hypotheses, motivational goals did not
mediate performance for any group of students. Results suggest that challenge interventions can be
highly beneficial for both majority and minority participants and that institutions can promote excellence by
incorporating workshop programs like the one described here. These interventions have been shown to
be more effective and cost less than remedial interventions.

Born, W. K., Revelle, W., & Pinto, L. H. (2002). Improving biology performance with workshop groups.
Journal of Science Education and Technology, 11(4), 347-365.

This article describes a two-year quasi-experimental study of the effect of a program similar to Emerging
Scholars Program (ESP) on both minority and majority students enrolled in an undergraduate biology
course. Outcomes from the study include: participants outperformed their nonparticipant counterparts,
interest in biology was increased, and a reduction of anxiety. An extensive review of the professional
literature identifies factors that may have a negative impact upon minority students including stereotype
threat. Included with the data analysis is an investigation of the potential impact of student motivation for
both participation and performance.

Bradford, B., Beier, M. E., Saterbak, A., McSpedon, M., Wolf, M., & Kincaid, K. (2018). Board 14:
Examining First-Year Chemistry Outcomes of Underprepared STEM Students Who Completed a STEM
Summer Academic Bridge Program Paper presented at the 2018 ASEE Annual Conference & Exposition,
Salt Lake City, UT.

This NSF S-STEM Grantee poster examines the results of a selective university's summer science,
technology, engineering, and mathematics (STEM) bridge program on participants' introductory chemistry
grades in a quasi-experimental design that compared performance of participants in the bridge program,
a control group with similar preparation as bridge program participants, and the remaining students in the
class. The outcome of interest was first-semester chemistry exam performance. The researchers also
examined performance on exam items that directly tested concepts taught in the summer bridge program.
The bridge program was designed to prepare matriculating students for core STEM coursework through
six weeks of intensive instruction in math, physics, and chemistry. Students are selected for participation
in the bridge program based on their SAT scores, AP credits, and scores on a faculty-developed
diagnostic exam. Control group participants were also students in the natural science and engineering
divisions who qualified for the bridge program but who could not participate for various reasons. The
research hypotheses were that 1) bridge program participants would outscore the control group on
bridge-taught chemistry exam questions and 2) bridge program participants would also outscore the
control group on chemistry questions not taught in the bridge program, due to acquiring a stronger
foundation of chemistry overall. The researchers explored but did not hypothesize whether program
participants would outperform the rest of the class on either item type. An analysis of chemistry grades,
which consisted of three exams and a final, was conducted. Exam topics were divided roughly evenly
between questions covering content taught in the bridge program and content not covered. A t-test
showed significant differences between the experimental and control groups on exam questions directly
taught in the bridge program, such that bridge participants outscored the control group by a large margin
(t(111) =4.42, p < .001, d = .84), supporting Hypothesis 1. Further, there was no significant difference
between the experimental group and the remaining students' scores on these questions (1(1018) = 1.30, p
=.20). For the introductory chemistry exam questions that covered content not taught during the program,
there was no significant difference between the experimental group and the control group's exam scores
(t(111) = 0.79, p = .43), providing no support for Hypothesis 2. Furthermore, a planned contrast showed
that both groups lagged the rest of the class's performance on these questions (F(1,1043) = 11.62, p =
.001, np?= .011). These findings provide insight into the effectiveness of teaching STEM content in bridge
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programs. The fact that participants successfully retain and apply the content taught during the summer
program is promising, especially given that bridge participants' scores on program-taught content were
actually brought to a level equal to the rest of the students in the class (who were theoretically better
prepared for college coursework). Further research is needed into how to effectively teach participants
the skills to use the bridge program content as a foundation for learning other STEM topics and ultimately
successfully graduating as a STEM major.

Bressound, D. M. Attracting and retaining students to complete two- and four-year undergraduate
degrees in STEM: The role of undergraduate mathematics education. Macalester College. St. Paul, MN.
Available online:
http://sites.nationalacademies.org/cs/groups/dbassesite/documents/webpage/dbasse _088835.pdf

This report explains the urgency of ESP programs to promote equity and opportunity.

Bressound, D. M., Carlson, M. P., Mesa, V., & Rasmussen, C. (2013). The calculus student: Insights from
the Mathematical Association of America national study. International Journal of Mathematical Education
in Science and Technology, 44(5), 685-699. doi: 10.1080/0020739X.2013.798874.

In fall 2010, the Mathematical Association of America undertook the first large-scale study of
postsecondary Calculus | instruction in the United States, employing multiple instruments. This report
describes this study, the background of the students who take calculus and changes from the start to the
end of the course in student attitudes towards mathematics and intention to continue in mathematics.

Chan, S. L. (2011). An investigation of the conceptual understanding of continuity and derivatives in
calculus of Emerging Scholars versus non-Emerging Scholars Program students. (Master of Sciences
thesis), The University of Texas at Arlington, Arlington, Texas.

The Emerging Scholars Program (ESP) has been adapted at colleges and universities across the nation
in efforts to increase student access to Science, Technology, Engineering and Mathematics (STEM)
disciplines. This study uses a written assessment to gain insight regarding conceptual knowledge on
continuity and derivatives for ESP students versus non-ESP students in the same lecture course in first
semester calculus at large urban university in the southwest. We analyze the assessment results of 22
ESP and 48 non-ESP students and discuss findings, particularly, those that indicate statistically
significant differences regarding continuity over an interval.

Clubine, B. J. (1993). An evaluation of the Emerging Scholars Program at the University of Texas at
Austin: A non-remedial approach to the advancement of minority students and women in mathematics.
(Master of Arts thesis), University of Texas at Austin, Austin, TX.

This MA thesis evaluates the Emerging Scholars Program (ESP) at the University of Texas at Austin.
ESP was evaluated in the School of Natural Sciences concerning student involvement in the 1990-91
academic year. The program was found helpful in increasing academic success of historically
underrepresented students of color and females in mathematics. Five questions were examined: how do
students perceive and respond to the experience of ESP; how does the ESP fit into students’ overall
experience at the large university; what kinds of secondary school experiences are most instrumental in
introducing minority and other students to mathematics and the natural sciences; what kinds of academic
and other experiences confirm them in their choice of science and/or mathematics as an area of
endeavor; and what kinds of academic and other experiences lead to their successful commitment to
research in mathematics and the natural sciences as life-long careers.

Conciatore, J. (1990). From flunking to mastering calculus: Treisman's retention model proves to be "too
good" on some campuses. Black Issues in Higher Education, 6(22), 5-6.

This short article describes the Emerging Scholars Program (ESP). The background for the development
of ESP is provided through Treisman's observation and research of the study behaviors of students of
color who were taking calculus courses. Rather than being offered as a "remedial" program, ESP is
presented as an honors program. Some information is provided about the adoption and adaptation of
ESP by 24 other colleges in the U.S.

Dancis, J. (1991). Group learning helps minority students excel at university. Cooperative Learning, 12(1),
26-27.
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This article provides a short overview of the Emerging Scholars Program (ESP). ESP is an honors-type
program that challenges students. Key elements in the ESP program are: small group learning; work on
interesting hard problems; guidance and mentorship from a faculty member; a comprehensive support
system for the participating students; many opportunities to correct the homework problems without
grading; peer discussion; requirement that students explain to one another how to understand and solve
problems; and minor emphasis on study skills and memorization of facts.

Dawkins, P. C., & Epperson, J. A. M. (2014). The development and nature of problem-solving among first-
semester calculus students. International Journal of Mathematical Education in Science and
Technology45, 45(6), 838-862. doi: 10.1080/0020739X.2014.884645.

This study investigates interactions between calculus learning and problem-solving in the context of two
first-semester undergraduate calculus courses in the USA. We assessed students’ problem-solving
abilities in a common US calculus course design that included traditional lecture and assessment with
problem-solving-oriented labs. We investigate this blended instruction as a local representative of the US
calculus reform movements that helped foster it. These reform movements tended to emphasize problem-
solving as well as multiple mathematical registers and quantitative modelling. Our statistical analysis
reveals the influence of the blended traditional/reform calculus instruction on students’ ability to solve
calculus-related, non-routine problems through repeated measures over the semester. The calculus
instruction in this study significantly improved students’ performance on non-routine problems, though
performance improved more regarding strategies and accuracy than it did for drawing conclusions and
providing justifications. We identified problem-solving behaviours that characterized top performance or
attrition in the course. Top-performing students displayed greater algebraic proficiency, calculus skills,
and more general heuristics than their peers, but overused algebraic techniques even when they proved
cumbersome or inappropriate. Students who subsequently withdrew from calculus often lacked algebraic
fluency and understanding of the graphical register. The majority of participants, when given a choice,
relied upon less sophisticated trial-and-error approaches in the numerical register and rarely used the
graphical register, contrary to the goals of US calculus reform. We provide explanations for these patterns
in students’ problem-solving performance in view of both their preparation for university calculus and the
courses’ assessment structure, which preferentially rewarded algebraic reasoning. While instruction
improved students’ problem-solving performance, we observe that current instruction requires ongoing
refinement to help students develop multi-register fluency and the ability to model quantitatively, as is
called for in current US standards for mathematical instruction.

Deshler, J. M., Miller, D., & Pascal, M. (2016). An active classroom: The Emerging Scholars Program at
Wester Virginia University. Problems, Resources, and Issues in Mathematics Undergraduate Studies,
26(9), 811-823. doi: 10.1080/10511970.2016.1191570.

In an effort to support the success of minority students and to incorporate inquiry-based learning (IBL)
into the calculus sequence of courses at West Virginia University, a modified version of the Emerging
Scholars Program (ESP) was implemented in the fall of 2009. Since then, approximately 100 students
have taken ESP Calculus |, with many of them subsequently taking the ESP sections of Calculus 1, IIl,
and Differential Equations. In this paper, we describe in detail the use of class time in this modified course
with a focus on IBL and present student success data and information from student evaluations of
instruction. Data indicate students take authority for their own learning in this class and prefer the format
to that of a traditional classroom. Success rates indicate they are succeeding at higher rates than their
non-ESP counterparts in Calculus | and at the same rates as the general population in Calculus II.

Drew, D. E. (Ed.). (1996). Aptitude revisited: Rethinking math and science education for America's next
century. Baltimore, MD: John Hopkins University Press. Available online: ERIC database. (ED405207).
Chapter six of the book provides an overview to the Emerging Scholars Program (ESP) developed at the
University of California, Berkeley.

Dunbar, J., & O'Connor, J. (2016). Why early engagement in college research is important: Lessons
learned at Wayne State University The power and promise of early research (pp. 185-193): American
Chemical Association

Undergraduate students that attend Wayne State University typically have excellent high school
academic records and many begin their first year of college with goals of a career in academic disciplines.
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However, many exceptionally talented and high-achieving students, particularly students from
disadvantaged backgrounds, first-generation college and/or under-represented minority (URM) students,
often lack a complete package of the academic tools, persistence, confidence and developmental
mentoring necessary to persist effectively in a college environment. Many of these students are left
behind or inadvertently allowed to drift and become emotionally disengaged in the university. These
factors often can result in students dropping out, changing majors or losing focus resulting in them
pursuing “convenient” career options when they otherwise could have been successful if an appropriate
focus and support structure had been in place to build their skills and develop their ambition. In this
chapter, we will describe, analyze and provide some conclusions on our experience in the early
engagement of students in research and its impact on their career outcomes.

Duncan, H., & Dick, T. (2000). Collaborative workshop and student academic performance in introductory
college mathematics courses: A study of a Treisman model math excel program. School Science and
Mathematics, 100(7), 365-373.

This article reports on the effectiveness of Math Excel, an implementation of the Emerging Scholars
Program (ESP) at Oregon State University over five academic terms. Results suggest a significant effect
on achievement favoring the Math Excel students (.671 grade points on a 4-point scale). After adjusting
for prior mathematics achievement using linear regression with SAT-M as predictor, Math Excel groups
grade averages were over half a grade point better than predicted (significant at the .001 level).

Education, O. o. P. (1993). The Professional Development Program of Work. of Work. Department. U.S.
Department of Education. Washington, D. C.
https://lwww2.ed.gov/about/offices/list/ope/fipse/lessons2/cal-berk.html

In the late 1970's, Uri Treisman and colleagues at the University of California at Berkeley began a study
to understand the dynamics of minority student performance in freshman calculus. A systematic review of
Berkeley transcripts showed the magnitude of the problem: in a decade there was not a single year in
which more than two ethnic minority students received grades of B- or better in first-term calculus. In his
FIPSE proposal to remedy this situation, Treisman observed that freshman mathematics and science
courses have all too often been burial grounds for the aspirations of minority students who enter college
with the goal of majoring in engineering, or one of the sciences. An eighteen-month ethnographic study
helped Treisman understand the various obstacles to minority student success at Berkeley. In particular,
he found that the widely held conventional explanations for failure--lack of student motivation, lack of
academic preparation, lack of family support, and low average socio-economic status--did not, in fact,
explain the phenomena he observed. He found, instead, a pattern of social and intellectual isolation which
eventually led to students' demoralization, disorientation, and ultimately, their decision to leave the
sciences. Many of these students, moreover, dropped out of the University. Many of the African-American
students Treisman observed studied alone, and maintained a rigid separation of their academic and
social lives. This pattern was in marked contrast to that of Chinese students in Treisman's study, who
typically created an academically-focused social group that served to support their aspirations for high
achievement. In their informal groups, Chinese students discussed their academic work as well as such
topics as interacting with faculty, the intricacies of getting a needed answer from an administrative office,
financial aid, and so on. Treisman believed that by creating a rich mathematical environment in which
such collaboration among students was natural, African-American and Hispanic students would be drawn
to mathematics and would thrive. Treisman also observed the subtle and insidious ways in which special
campus orientations and programs for minorities tended to marginalize the populations they served. In
particular, he noted that for many minority students at Berkeley the locus of their campus identity was
ethnicity rather than intellectual interests or professional goals. He came to believe that the resulting
ethnic Balkanization of the Berkeley student body impeded minority students' progress in mathematics-
intensive majors. Thus, to address the underrepresentation of minorities in mathematics, it would be
necessary to create viable and robust multiethnic student communities drawn together by a shared
interest in and affection for mathematics.

Epperson, J., & Treisman, P. U. (Writers). (2001). Collaborative learning [Video recording]. Arlington, TX:
Academy of Distinguished Teachers, University of Texas at Arlington
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Epperson, J. A. M., Peterson, L., & Houser, F. J. (2015). Intervention in calculus: Back-mapping
performance differences to tasks in the Emerging Scholars Program. Conference Proceedings of the
2015 ASEE Gulf-Southwest Annual Conference

Increasing success rates in calculus is of critical importance for improving the pipeline to careers in
STEM. The Arlington Undergraduate Research-based Achievement in STEM (AURAS) project, partially
funded by the National Science Foundation, implemented the Arlington-Emerging Scholars Program (A-
ESP) to address these pipeline issues. The A-ESP intervention involves engineering, mathematics,
chemistry, and physics intended majors in an intensive supplemental workshop setting in which students
encounter calculus tasks at a deeper more conceptual level. We compare the mathematical experiences
of A-ESP students versus non-A-ESP students in the same lecture (n=93) in the context of their
performance on departmental exams. In general, A-ESP students outperform non-A-ESP students on
departmental exams, but in an effort to further improve curriculum, items in which A-ESP students
drastically outperformed their counterparts or vice versa were back-mapped to the homework, labs, and
A-ESP tasks. Findings suggest that on items where A-ESP students outperformed the non-A-ESP
students the tasks students worked in the A-ESP problem sets tended to be more conceptual or abstract.
However, on the items where non-A-ESP students outperformed the A-ESP students, the A-ESP tasks
tended to resemble ordinary homework tasks. Thus, on typical primarily procedurally based calculus
exams, the conceptual and abstract tasks appear to be boosting student performance and ultimately
helping them successfully complete the course. The implications of this work will be discussed as well as
ways to follow up on the findings.

Fernandez, O. E. (2018). How constructivism can boost success in STEM fields for women and students
of color Constructivist education in an age of accountability (pp. 113-126): Springer

National Science Foundation statistics document a stark gap in degree attainment in most STEM fields
for women and students of color. This chapter summarizes research on learning, academic achievement,
and persistence to help understand the origin of this gap. Discussion focuses on the central role that
constructivist teaching and learning environments play in boosting success for women and students of
color in STEM. Practical tweaks and tips are presented to encourage educators to incorporate this
pedagogy to improve learning and achievement for all students.

Fullilove, R. E. (1986). Sealing the leaks in the pipeline: Improving the performance and persistence of
minority students in college. Unpublished manuscript. University of California, Berkeley. Berkeley,
California.

This report provides both an overview of the Emerging Scholars Program (ESP) as well as a research
study evaluating its impact upon student outcomes. The initial part of the document provides an overview
of the problems with academic success and persistence of students of color with academic majors in
math, science, and engineering. Then the report provides an overview of ESP with some details
concerning specific activities that occur within the program. The report then concludes with inclusion of
several data tables from Uri Treisman's doctoral dissertation study on ESP. The data suggested that ESP
participants earned higher grades, persisted longer both at the university as well as within their original
SME academic major.

Fullilove, R. E., & Treisman, P. U. (1990). Mathematics achievement among African American
undergraduates at the University of California, Berkeley: An evaluation of the Mathematics Workshop
Program. Journal of Negro Education, 59(3), 63-78.

This article describes the Mathematics Workshop Program (MWP), sometimes also known on other
campuses as the Emerging Scholars Program (ESP). Data from the program evaluation between 1978-
1984 at the University of California, Berkeley suggested that the program has succeeded in promoting
high levels of academic performance among African American mathematics students. To provide
comparison data, a baseline of student performance was established during the period of 1973 to 1977
before the ESP program was provided to students. The percentage of nonparticipants earning grades of
D or below ranged from 33% to 41%. The participants ranged between 3% to 7% in comparison. The
percentage of nonparticipants earning grades of B- or higher ranged from 10% to 28%. The participants
ranged between 39% to 61%. The persistence and graduation rates favored the participants, 65% vs.
41%. The study took into account preentry attributes such as SAT scores on the verbal and mathematics
subtests.
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Ganter, S. L. (1991). Improving the achievement of minorities in mathematics: A formative evaluation of a
community college program [Dissertation, University of California, Santa Barbara, 1990]. Dissertation
Abstracts International, 52(05), 1673.

The following is a dissertation study from the University of California, Santa Barbara. By 1980, the interest
for improving mathematics education at the post-secondary level had become so great that a committee
was formed by NSF to discover the needs of the mathematics community as seen by educators in the
field. The results indicated that a lack of guidance in developing math courses has led to discontinuity and
a general state of confusion for many math programs and for the students in them. The Professional
Development Program (PDP) is one post-secondary program that has been developed and implemented
across the country. This program was conceived by Uri Treisman at UC Berkeley in response to the low
completion rate of Black students in freshman calculus. Treisman developed a workshop program that
would provide peer support for minority students, as well as other students, in lower division
undergraduate mathematics courses. Santa Barbara City College (SBCC), a two-year community college,
implemented the workshops developed by Treisman during the 1989-90 school year in first semester pre-
calculus. This study examined the initial implementation and effects of the SBCC program. The major
goal was to examine the program's success in increasing the persistence and performance of students in
mathematics. It also examined how well the program was implemented, since faulty implementation can
jeopardize intended outcomes just as much as a faulty program design. In order to assess the degree to
which the program was implemented, each student involved in the workshops was involved in a brief
interview to obtain student impressions of the workshops. In addition, weekly observations of the
workshop sessions were made and compared to the UC Berkeley workshops. To assess student
performance, comparisons were made between workshop and non-workshop students. These
comparisons could not be made through random assignment since students volunteered to participate in
the workshops. Therefore, it was necessary to make comparisons that utilized matching, a within-subject
design. The workshop effect on student performance was then obtained by comparing the student
matches in five areas: attrition rates, attitudes toward math, course grades, scores on a posttest, and
mathematical understanding as determined by individual interviews. Although the program appears to be
successful at UC Berkeley, it was not true that this apparent success was easily transferable to a
community college. The major difference in this new setting was that the program was working with an
entirely different student population than would be found at most four-year institutions. Many students
wanted to, and did, commit to the program only to find that the workshops were very difficult to attend on
a regular basis because of job and family commitments. This greatly influenced the effectiveness of the
program.

Garland, M. (1983). The Mathematics Workshop Model: An interview with Uri Treisman. Journal of
Developmental Education, 16(3), 14-16, 18, 20, 22.

This articles provides an interview with Dr. Uri Treisman, creator of the Emerging Scholars Program
(ESP) that was initially developed at the University of California, Berkeley. The interview topics include:
background and history of the ESP program, core ideas that the program is based upon, structural
impediments to success in the curriculum, other ESP programs in the U.S., and related issues.

Hagman, J. E. (2021). The eighth characteristic for successful calculus programs: Diversity, equity, &
inclusion practices. PRIMUS: Problems, Resources, and Issues in Mathematics Undergraduate Studies,
31(1), 70-90.

Through a multi-year, national calculus study, researchers have recently identified seven characteristics
of successful college calculus programs. We identified these seven characteristics by visiting five
doctoral-granting mathematics departments with successful calculus programs and uncovering the
common traits among them. These seven traits common among the collection of five universities were:
robust GTA teaching preparation, coordination of courses, support of active learning, comprehensive
placement strategies, collection and attention to local data, abundant student supports, and rigorous
content. Further analysis and reflection on the previously gathered data indicates that the earlier study
actually identified characteristics of calculus programs that successfully serve a majority white or Asian
and male population. In this article, | argue that attention to an eighth characteristic comprised of
diversity, equity and inclusion practices along with the other seven can enable a department to create a
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truly successful calculus program by understanding and attending to the unique needs of historically
marginalized populations.

Hildebrand, J. (1988, 1988, January 24). Math tutor finds strength in numbers, Chicago Sun-Times, p. 42.
This newspaper story provides some information about the Emerging Scholars Program (ESP). One of
the features of the program is that it is not about surviving calculus, but excelling with the academic
content material.

Hobby, B. (1993, 1993, January 25). Professors ease fear of math monster, Austin American Statesman,
p. A9.
This newspaper article describes the Emerging Scholars Program (ESP) implemented at Rice University.
The article provides the rationale for the program and includes quotations from Uri Treisman, originator of
ESP.

James, D. W, Jurich, S., & Estes, S. (2001). Raising minority academic achievement: A compendium of
education programs and practices. Unpublished manuscript. American Youth Policy Forum. Washington,
D.C.

This report provides an overview of a wide variety of programs that have been effective for students of
color in increasing their academic success in secondary and postsecondary education. The Emerging
Scholars Program (ESP) is one of the featured programs with and overview and preliminary data studies
included.

Johnson, S. D., & Fischbach, R. M. (1992). Teaching problem solving and technical mathematics through
cognitive apprenticeship at the community college level. Available online: ERIC database. (ED352455).
This report describes a program called "Cognitive Apprenticeship” that is partially based on the Emerging
Scholars Program (ESP). The traditional format of mathematics instruction has not succeeded in
providing the skills students need to work cooperatively to solve problems in industry. New models of
instruction have been proposed to resolve this deficiency. Schoenfeld has used a technique that
incorporates coaching, modeling, and fading strategies with college-level students. Treisman has
improved minority student performance in calculus using a model based on collaborative problem solving.
A hybrid model called cognitive apprenticeship merges the coaching-modeling-fading components of
Schoenfeld's model and Treisman's collaborative workshop model to enable students to become better
problem solvers while working together as members of a community of learners. Cognitive apprenticeship
instruction was tested in community college industrial technology classes: two instructors each taught a
traditional and an experimental technical mathematics class. Quantitative data from indicated students in
the cognitive apprenticeship group scored slightly better than the control group on a problem-solving
exam and the final exam, although not significantly. The scores of the cognitive apprenticeship students
on a standardized exam were slightly lower than the control group, but not significantly. Two
recommendations were proposed based on the results of the study: first, to explore the model further
after certain suggestions were incorporated and second, to test it in other math-based classes. (Contains
61 references.)

Korejwa, E., Borges, D. R., & Wright, J. (2016). Opening the pipeline: Increasing student diversity in the
UMASS Dartmouth College of Nursing. Dartmouth, MA. Available online: http://masslib-
dspace.longsight.com/bitstream/handle/2452/629926/0cn978293353.pdf?sequence=1&isAllowed=y

The nursing workforce should ideally reflect the community it serves. Diverse nurses are able to provide
culturally competent care that promotes better communication, more trust, and practices that are aligned
with cultural preferences, which in turn is associated with improved health outcomes. This is particularly
relevant in an urban center such as New Bedford, where 33 percent of residents are part of a minority
group. The racial and ethnic landscape has also changed considerably over the last two decades,
particularly in terms of the number of Latinos, Brazilians, and Central Americans who call New Bedford
home. This change requires the region’s healthcare providers to refocus on a different cultural population
who have specific needs and cultural attitudes toward health. The current demographic profile of students
in the UMass Dartmouth (UMD) College of Nursing (CON) does not reflect the demographics of local
residents. For example, in 2014, 15 percent of the CON'’s incoming class of undergraduate students and
11 percent of their incoming class of graduate students were an ethnic or racial minority. In comparison,
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25 percent of Massachusetts residents and 33 percent of New Bedford residents were an ethnic or racial
minority during the same time period. Likewise, the CON has lower rates of first generation college
students and low-income students in comparison to UMD as a whole and New Bedford’s high schools. In
an effort to increase the diversity of the local nursing workforce, the CON applied for and received funding
under the “Diversity Nursing Scholars Program” (DNS) that provides scholarships and additional services
to students from disadvantaged groups.1 As part of this effort, the CON asked the Public Policy Center
(PPC) at UMass Dartmouth to design and complete a community needs assessment that identifies
opportunities and challenges among local middle and high school students who are interested in a
nursing career. This report focuses specifically on obstacles that prevent students from choosing a
nursing career, gaining admission to the CON, and choosing to enroll at UMD. To that end, PPC pulled
together information from key informant interviews, previous scholarly research, and secondary data in
order to understand the complex system of individual decisions, policies, organizations, and institutional
arrangements involved in the path from high school to entrance in a nursing program. The research
concludes that there are several barriers to be addressed and solutions that can be implemented by
various entities to increase diversity among UMD’s nursing students. One overarching conclusion is that
minority students do not get accepted into the CON at the same rate as their peers. If they did, these
students would make up between a quarter and a third of all incoming students, and thereby, the
demographics of the CON’s incoming class would match those of the community and that component
CON’s diversity goals would be achieved. Instead, from 2011 to 2014, the proportion of minority students
among students accepted into the CON was consistently 14 percentage points lower than the proportion
of minority students in the applicant pool. For instance, in 2014, minority students made up 33 percent of
applicants, but they made up only 19 percent of students who are accepted into the program. Conversely,
white students make up 67 percent of applicants, but 81 percent of those who are accepted. Holding all
else equal, this evidence points to the high school academic performance of the minority applicant pool
as a driving factor affecting the level of diversity in the program

Koretsky, M., Bouwma-Gearhart, J., Brown, S. A,, Dick, T., Brubaker-Cole, S., Sitomer, A., & Fisher, K. Q.
(2015). Enhancing STEM educaiton at Oregon State University. Conference Proceedings of the 122nd
ASEE Annual Conference & Exposition, Seattle, WA. Available online:
file:///C:/Users/David/Downloads/enhancing-stem-education-at-oregon-state-university-year-1.pdf
Development and implementation of innovative instructional practices are currently underway in courses
in many STEM programs at Oregon State University. Not surprisingly, they tend to be largely siloed within
a discipline, target different, specific elements, and are at varying stages of implementation. However,
Oregon State University is witnessing elements of transdisciplinary collaboration emerging. The
ESTEME@OSU Program presents an opportunity to catalyze broad institutional change through scaling
and cross-pollination of efforts utilizing two evidence-based instructional practices (EBIPs), interactive
engagement with frequent formative feedback and formal cooperative learning, in targeted classes in five
STEM departments (integrative biology, chemistry, engineering, mathematics, and physics). Project
EBIPs are based on an interactive lecture environment combined with a studio workshop-based
cooperative recitation or laboratory environment; targeted outcomes are students’ well-connected
conceptual knowledge structures and abilities to non-linearly and iteratively solve problems utilizing
conceptual understanding.The courses we have initially selected for implementation of EBIPs are
calculus-based introductory courses. Normalizing effort across these courses ensures that there are
opportunities for students to have multiple synergistic experiences (especially in years 1 and 2) early in
demanding STEM majors.

Kosciuk, S. (1997). Impact of the Wisconsin Emerging Scholars first-semester calculus program on
grades and retention from Fall 1993-1996. Unpublished manuscript. University of Wisconsin-Madison.
Madison, WI.

The Emerging Scholars Program (ESP) at the University of Wisconsin-Madison was evaluated between
1993 and 1996. The ESP was designed to increase the academic success of students enrolled in several
first-semester calculus and persist at higher rates in science, math, engineering, or technology academic
majors. The success rate was increased for participating students.
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Leapard, B. B. (2001). Affective, metacognitive, and conceptual effects of an Emerging Scholars program
on elementary teacher preparation: An application of the Treisman workshop model [Dissertation, The
University of Toledo, 2000]. Dissertation Abstracts International, 61(10), 3958.

This study addresses the problem of preservice elementary mathematics teaching preparation. It
analyzes the effects of an Emerging Scholars program utilizing the Treisman model. The basic principles
of this model include reconceptualization of mathematical ideas for the under-prepared mathematics
student and the emphasis on the social aspect inherent in learning mathematical concepts. The study
involves an elementary mathematics content course that was constructivist in nature and which
emphasized the tenets of the NCTM Standards Qualitative measures included in the study are student
interviews, mathematical autobiographies and classroom observations. Quantitative measures consist of
surveys on metacognition and mathematics anxiety and concept maps. Data concerning affective,
metacognitive, and conceptual changes was analyzed both qualitatively and quantitatively. Results
indicate an increase in metacognitive skills, measured both qualitatively and quantitatively and a
decrease in mathematics anxiety levels measured qualitatively. Effects of the program on conceptual
understanding are inconclusive. However, a significant increase in the preservice teachers' level of self-
confidence in teaching is noted. The Emerging Scholars program appears to have a positive effect on
preservice elementary teachers when considering affective and metacognitive attributes related to
mathematics but appears to have a neutral effect on the reconceptualization of mathematical ideas.
Improvement in affective variables related to teaching elementary mathematics are the most significant
effects of the program.

Leggett, J. M. (1998). Linked case studies of the dissemination of the Emerging Scholars Programs in
three community colleges [Dissertation, The University of Texas at Austin, 1997]. Dissertation Abstracts
International, 59(01), 1998.

This dissertation study examined the dissemination attempts of three community colleges in adapting an
Emerging Scholars Program (ESP) on their campuses. Using linked case studies, the study focused on
the description of the role of faculty and administrators in implementing the Emerging Scholars Program.
Of key significance was the perceived need for the ESP, the problem to be addressed, the combined
effort used within the institution to adapt the program, how dissemination occurred, and the results
obtained. The Emerging Scholars Program evolved from the work of Dr. Philip Uri Treisman, a University
of California at Berkeley mathematician, who was intrigued by the success of Asian American students
and the lack of success of African American students in freshman calculus. Treisman's study led to the
development of a set of strategies and a framework for addressing the persistent under-performance of
African American, Hispanic, and Native American students in introductory collegiate mathematics
courses. The ESP is an academic excellence program with six characteristic elements. The Emerging
Scholars Program focuses on students' strengths rather than their weaknesses. The existence of several
well-established Emerging Scholars Programs at four-year institutions has permitted numerous studies on
the program. In community colleges, however, the Emerging Scholars Program is still in its infancy, and
additional research is needed. The dissemination of the ESP has evolved from a grass roots effort
conducted by the Charles A. Dana Center at the University of California at Berkeley to its current broad
dissemination through building connections among mathematicians to encourage underrepresented
minority students to seek careers in mathematics. A major finding of this study of the dissemination of the
ESP in three community colleges is that underrepresented minority and other students who participated in
ESP workshops successfully completed courses in mathematics and the sciences consistently at a
success rate up to a grade higher than non-ESP students. Other findings are: (1) the ESP model cannot
be translated in its entirety across all sectors of higher education; (2) real creativity is needed to establish
an ESP at a community college; (3) stable funding is key in establishing and institutionalizing an ESP; (4)
institutional planning, evaluating, and customizing are required in establishing an Emerging Scholars
Program; and (5) only a small number of students will be served.

MacGregor, J. (2000). Restructuring large classes to create communities of learners. In J. MacGregor, J.
L. Cooper, K. A. Smith & P. Robinson (Eds.), Strategies for energizing large classes, New Directions for
Teaching and Learning, No. 81 (pp. 47-61). San Francisco: Jossey-Bass

This article provides an overview of a variety of programs for providing peer collaborative learning groups
either inside or outside the classroom. The Emerging Scholars Program (ESP) and Supplemental
Instruction (SI) have several pages of text devoted to both of them providing a basic program overview
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and several citations to research studies that support their program claims of effectiveness for improved
student outcomes.

Martinez-Avila, Varona, E., Carlton, D. D., Thomas, A., & Schug, K. A. (2013). Evaluating effects of the
Arlington Undergraduate Research-based Achievement for STEM (AURAS) Program for the performance
of engineering students in chemistry courses. Conference Proceedings of the 2013 ASEE Gulf-Southwest
Annual Conference, Arlington, TX. Available online:
http://aseegsw.com/past%20Proceedings/2013%20Proceedings/Abst_martinez.pdf

Through the AURAS program, sessions of supplemental instructional were offered to students enrolled in
the Chemistry for Engineers course for the fall 2011 semester. Only one class section was offered,
therefore, all students compared in this study attended the same lecture taught by one instructor. One
ESP section with a capacity of forty students was available. It was led by two teaching assistants (TAs)
and two undergraduate Peer Academic Leaders (PAL) that were present at all times and stayed constant
throughout the program. Subjects were recruited by advisors and registered for the program prior to the
first session. Separately from regular classroom and laboratory sessions, students attended four hour
sessions of supplemental instruction scheduled once a week, in which material was reinforced using the
model of a Treisman-style Emerging Scholars Program (ESP)5,6. In ESP, an emphasis is placed on
building community among the students through active learning and fostering collective efforts aimed to
solve challenging problems. Students enrolled in ESP, henceforth the ESP group, received the benefits of
the AURAS program while the comparison non-ESP group did not. Our hypotheses were that the
experimental group would attain higher marks on examinations and a higher percentage of students
would pass the course (attaining marks of A, B, or C), compared to non-ESP students. The first
hypothesis was proven. As shown in Figure 1, ESP students had statistically higher grades in the Exam

1, Exam 2, Exam 3, and the final exam (p < 0.05). ESP students retained a higher average for Exam 4,
which approximated significant value (p = 0.06). Due to a holiday break mid-week, only one ESP session
was administered to prepare students for Exam 4 and the exam covered two chapters in the textbook.
This could be the reason that no significance was found on Exam 4. The second hypothesis was proven
by comparing the passing rates in each group. The ESP group had a higher passing rate than the non-
ESP group (85% versus 57%) From Pearsons’ chi-square test we can say there is a minimal probability
(0.5%) that the difference in grades is a result of random chance. Data on demographics and academic
background variables (SAT/ACT scores) is currently being analyzed to decipher if the groups come from
the same population. If the groups are comparable, we can safely say that attending AURAS and success
in chemistry are dependent on one another (x3(1).005 = 7.88, x2calc = 10.57, p < 0.005).

Mason, K. I., Hrbowski, F. A., & Schmitt, C. L. (2000). African American college students excelling in the
sciences: College and postcollege outcomes in the Meyerhoff Scholars Program. Journal of Research in
Science Teaching, 37(7), 629-654.

This article describes the Meyerhoff Scholars Program at the University of Maryland, Baltimore County
which was based on the Emerging Scholars Program (ESP). Outcomes for the participating students are
higher grade point averages, higher rates of persistence in science and engineering degrees, and higher
rates of admission to graduate schools than nonparticipating students. Critical factors cited by focus
groups with participating students included the following: program community, study groups, summer
bridge program, financial support, program staff, research internships, and mentors.

Maton, K., Beason, T. S., Godsay, S., Domingo, M. R. S., Bailey, T. C., Sun, S., & Hrabowski, F. A.
(2016). Outcomes and processes in the Meyerhoff Scholars Program: STEM PhD completion, sense of
community, perceived program benefits, science identity, and research self-efficacy. CBE-Life Education,
15(3). doi: 10.1187/cbe.16-01-0062. Available online: http://www.lifescied.org/content/15/3/ar48.full.
Previous research has shown that the Meyerhoff Scholars Program at the University of Maryland,
Baltimore County, is an effective intervention for high-achieving underrepresented minority (URM)
students; African-American Meyerhoff students are significantly more likely to enter science, technology,
engineering, and mathematics (STEM) PhD programs than comparison students. The first of two studies
in this report extends the prior research by examining levels of PhD completion for Meyerhoff (N = 479)
versus comparison sample (N = 249) students among the first 16 cohorts. Entering African-American
Meyerhoff students were 4.8 times more likely to complete STEM PhDs than comparison sample
students. To enhance understanding of potential mechanisms of influence, the second study used data
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from the 22nd (Fall 2010) to 25th (Fall 2013) cohorts (N = 109) to test the hypothesis that perceived
program benefit at the end of freshman year would mediate the relationship between sense of community
at the end of Summer Bridge and science identity and research self-efficacy at the end of sophomore
year. Study 2 results indicated that perceived program benefit fully mediated the relationship between
sense of community and both criterion measures. The findings underscore the potential of comprehensive
STEM intervention programs to enhance PhD completion, and suggest mechanisms of influence.

McCreary, P. (1994). The Merit Workshop Program in calculus at the University of lllinois at Urbana-
Champaign: Description of a successful intervention program for underrepresented groups in
mathematics. In A. Solow (Ed.), Preparing for a new calculus: Conference proceedings (pp. 80-84).
Washington, D.C.: National Academy Press, Mathematics Association of America

This paper reports on Merit Workshop Program at the University of lllinois at Urbana-Champaign. This
program is based on the Emerging Scholars Program (ESP). Program participants earn nearly a full letter
grade higher final course grades in calculus than similar nonparticipants. The target population for service
are historically underrepresented student populations in the sciences. Typical program activities are
described.

Merit Immersion for Students and Teachers (MIST). (2007). Merit instructor mentoring manual.
Unpublished manuscript. University of lllinois at Urbana-Champaign. Champaign, IL. Available online:
http://merit.illinois.edu/documents/TA%20Mentoring%20Program%20Manual.pdf

The 26-page manual is used for training new MERIT mentors for the Treisman-inspired program.
Responsibilities include: (a) Participation in mandatory New Merit Instructor and Mentee Training; (b)
Weekly observation by either Mentor or Merit Director for the first four weeks of the semester; (c)
Observation once every three weeks there after by Mentor, or possibly more as deemed necessary by
Mentor and Merit Director; (d) Observations will last approximately one hour each time; (e) Brief
discussion (10 minutes) with Mentor at some time after each observation to discuss; observations,
answer any questions, and set goals for subsequent class periods; and (f) Participation in two
Performance Reviews with Mentor and Merit Director to discuss progress

Merit Immersion for Students and Teachers (MIST). (2007). Merit teaching assistant training manual.
Unpublished manuscript. University of lllinois at Urbana-Champaign. Champaign, IL. Available online:
http://merit.illinois.edu/documents/TA%20Training%20Manual.pdf

The 38-page manual is used for training new MERIT teaching assistants for the Treisman-inspired
program. Topics for training include (a) relationships of the TA with the course professor and the
students; (b) campus resources; (c) discussion questions to use during the sessions; (d) first day of the
Merit workshop session, (e) evaluation; and (f) program resources.

Merit Immersion for Students and Teachers (MIST). (n.d.). Other Merit programs based on the Treisman
Model. Unpublished manuscript. University of lllinois at Urban-Champaign. Champaign, IL. Available
online: http://merit.illinois.edu/educators_treismanprograms.html

The academic support program developed by Dr. Uri Treisman at the University of California-Berkeley
operates under a variety of names: Professional Development Program (University of California-
Berkeley), Emerging Scholars Program (University of Texas-Austin), Merit Immersion for Students and
Teachers (MIST, University of lllinois at Urbana-Champaign), Gateway Science Program (Northwestern
University), Wisconsin Emerging Scholars (U of Wisconsin-Madison), Math Excel Program (University of
Kentucky, Northeastern University., Oregon State University., and Portland State University), Louis
Stokes Alliance for Minority Participation (San Fransico State University), Math Merit program (Prairie
State College), Mathematics Education Reform Initiative for Teachers (West Virginia University), The
Math Forum (Drexel University), and EOPS Project AIM (Achievement in Mathematics, Cerritos College).
It is suggested to the reader to conduct their own online search of references for the Treisman program
under the names described above.

Merit Immersion for Students and Teachers (MIST). (n.d.). The Treisman's Model. Unpublished

manuscript. University of lllinois at Urbana-Champaign. Champaign, IL. Available online:
http://merit.illinois.edu/educators_treisman.htmi
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This short overview provides a summary of the program, several quotations from other articles, and links
to ESP programs operating at other institutions.

Merit Immersion for Students and Teachers (MIST). (n.d.). Merit-style questions for classroom use.
Unpublished manuscript. University of lllinois at Urbana-Champaign. Champaign, IL. Available online:
http://merit.illinois.edu/educators_material.html

This web page provides work sheets and discussion questions to use during the Merit sessions. They are
provided for chemistry, integrative biology, and math. The individual pages are downloaded as Word
documents so they can be easily revised.

Merit Immersion for Students and Teachers (MIST). (n.d.). Merit Program brochure. Unpublished
manuscript. University of lllinois at Urbana-Champaign. Champaign, IL. Available online:
http://merit.illinois.edu/documents/MIST%20hand-out%2008.pdf

This two-page brochure provides an overview of the MIST Program with its mission, goals, and brief
report of the program's evaluation with increasing student success

Merit Immersion for Students and Teachers (MIST). (n.d.). Treisman Workshop Resources. Unpublished
manuscript. University of lllinois at Urbana-Champaign. Champaign, IL. Available online:
http://bfc.sfsu.edu/cgi-bin/prob.pl?Treisman_Workshop_Resources

This web page provides work sheets, discussion questions, and other resources from Treisman
Workshop programs across the U.S. The worksheet archive are in compressed .zip format and are
searchable. Links are provides to other web resources.

Millar, S. B. (1996). A community approach to learning calculus: Fostering success for underrepresented
ethnic minorities in an Emerging Scholars Program of Work. of Work. Department. University of
Wisconsin-Madison. Madison, WI. Available online: ERIC database. (ED408180).

This article contains an evaluation of the Emerging Scholars Program (ESP) regarding its utility regarding
learning calculus. In addition to focusing on helping students from historically underrepresented
populations to be academically successful, ESP also provides a learning community that addresses the
problems of isolation and lack of support that nontraditional students may experience.

Millar, S. B., Alexander, B. B., Lewis, H. A., & Levin, J. R. (1995). Pilot Wisconsin Emerging Scholars
Program. Unpublished manuscript. The University of Wisconsin-Madison. Madison, WI. Available online:
ERIC database. (ED408179).

This document provides the script for an audio-cassette that contains the final evaluation of the Wisconsin
Emerging Scholars Program (ESP) for the year 1993-94. The evaluation report includes an executive
summary, a discussion of the parameters of the evaluation including research questions and methods,
implementation processes and outcomes for faculty and administrators, student learning processes and
outcomes including those indicated by both qualitative and quantitative data; conclusions related to the
use of the ESP program; and recommendations related to pedagogical issues, out-of-class issues, and
implementation issues. Critical factors for ESP success included the student small group work, the careful
construction of the problem worksheets, and the involvement of the faculty members.

Mills, S. R. (1999). Academic excellence workshops in chemistry and physics (Uri Treisman)
[Dissertation, The Claremont Graduate University, 1999]. Dissertation Abstracts International, 60(06),
1968.

In the mid-197Q's, Dr. Uri Treisman, at the University of California, Berkeley, developed an academic
excellence workshop program that had important successes in increasing minority student achievement
and persistence in calculus. The present dissertation research is an in-depth study of chemistry and
physics workshops at the California State Polytechnic University, Pomona. Data for the first, longitudinal
component of this study were obtained by tracking to Spring 1998 all workshop minority students, i.e.,
Latino, African American, and Native American workshop students, a random sample of non-workshop
minority students, and a random sample of non-targeted students, i.e., Anglo and Asian students,
enrolled in first-quarter General Chemistry or Physics during specific quarters of 1992 or 1993. Data for
the second component were obtained by administering questionnaires, conducting interviews, and
observing science students during Fall, 1996. Workshop participation was a significant predictor of first-
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quarter course grade for minority students in both chemistry and physics, while verbal and mathematics
Scholastic Aptitude Test (SAT) scores were not significant predictors of beginning course grade for
minority science students. The lack of predictive ability of the SAT and the importance of workshop
participation in minority students' beginning science course performance are results with important
implications for educators and students. In comparing pre-college achievement measures for workshop
and non-targeted students, non-targeted students' mathematics SAT scores were significantly higher than
chemistry and physics workshop students' scores. Nonetheless, workshop participation leveled the field
as workshop and non-targeted students performed similarly in beginning science courses. Positive
impacts of workshop participation on achievement, persistence, efficiency, social integration, and self-
confidence support the continued and expanded funding of workshop programs. This research also
studied how gender and ethnicity affect attitudes, achievement, and persistence in science courses and
mathematics-based majors. College-level females, both minority and non-minority, in science showed no
differences from males or were in fact more positive about science than males. However, in interviews,
minority females expressed concerns about gender and believed gender to be more important in their
science experiences than ethnicity. This research suggests intervention programs to increase the number
of females in the science- and technology-based job pipeline can be successful.

Mondisa, J.-L., & McComb, S. A. (2015). Social community: A mechanism to explain the success of
STEM minority mentoring programs. Mentoring & Tutoring: Partnership in Learning, 23(2), 149-163. doi:
10.1080/13611267.2015.1049018.

Social community may be a mechanism that explains the success of minority mentoring programs. We
define a social community as an environment where like-minded individuals engage in dynamic,
multidirectional interactions that facilitate social support. In this conceptual article, we propose a social
community model for science, technology, engineering, and mathematics minority mentoring programs to
understand how a community’s program values, resources, and activities play a role in the learning and
enrichment of its members. Using a social exchange lens, we: (a) define social community relative to
minority mentoring programs, (b) examine how program elements facilitate social community, and (c)
discuss participant outcomes beyond programmatic outcomes. A summary of our continuing research,
preliminary findings, and future research recommendations are also detailed.

Moreno, S. E. (2000). Keeping the door open: Latino and African American friendships as a resource for
university mathematics achievement. (Ph.D. dissertation), University of Texas at Austin, Austin, TX.

The Emerging Scholars Program (ESP) is a critical factors in the academic success of historically
underrepresented student populations in mathematics courses. This dissertation study delves into the
critical factors that help explain the utility of ESP for supporting higher student achievement. The focus for
the study is with students enrolled in a calculus course. The friendships and relationships among students
are analyzed for their potential impact on encouraging higher student achievement. Results suggest that
students who form strong bonds with fellow students within the ESP program are more likely to earn
higher grades. An additional layer of analysis also takes into account cultural factors related to the
students racial background for the importance of friendship bonds.

Moreno, S. E., & Muller, C. (1999). Success and diversity: The transition through first-year calculus in the
university. American Journal of Education, 108(1), 30-57.

This article analyzes the influence at the University of Texas at Austin of calculus performance on
choosing a mathematics, science, or engineering major, noting the role of diverse students’ participation
in the Emerging Scholars Program (ESP) at the University of Texas-Austin. Findings suggest that ESP
students earn higher calculus grades than other students and are more likely to enroll in second-semester
calculus. While targeted for African-Americans, Latinos, and females, the ESP program is open to all
students.

Moreno, S. E., Muller, C., Asera, R., Wyatt, L., & Epperson, J. (1999). Supporting minority mathematics
achievement: The Emerging Scholars Program at The University of Texas at Austin. Journal of Women
and Minorities in Science and Engineering, 5(1), 53-66.

The Emerging Scholars Program (ESP) at the University of Texas at Austin works to improve the
academic achievement of minorities and women in calculus, though it is open to all students. Research
studies suggest that ESP students are more likely to earn A or B grades in calculus and pass the next
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course in the academic sequence than non-participants. Six elements of ESP include: increased class
time on task; more personal interaction with peers, graduate students, and faculty; fostering of a student
community that is supportive; explores more challenging aspects of mathematics; provides academic
advising; and allows students to concentrate on and excel in a smaller number of challenging classes
since they receive academic credit for participation in the ESP program.

Murphy, T. J. (1986). College mathematics instruction in transition: A study of reform in a college algebra
course for 'at-risk' students [Dissertation, University of lllinois at Urbana-Champaign, 1995]. Dissertation
Abstracts International, 56(09), 3491.

This dissertation study investigates the Emerging Scholars Program. Historically, students from
academically disadvantaged and minority populations have experienced disproportionately high dropout
and failure rates in college mathematics. These students often place into courses considered remedial at
the college level. The current national reform movement includes initiatives designed to address the
failure of mathematics education to meet the needs of underrepresented populations. This research
examined an effort to make a college algebra course more effective for 'at-risk' students, admitted to a
research university through an academic support program. In particular, the study analyzed the extent of
reform in this course and the impact of the course on student outcomes, and identified barriers and
enhancers to implementing reform in this context. The reform efforts included employing active learning
and student collaboration strategies and attempting to create a 'Treisman-style' workshop environment.
These strategies challenge instructors to check their impulse to show and tell, and instead, to facilitate
and coach; correspondingly, instructors design challenging activities that differ from the standard
manipulation exercises often found in textbooks. This study followed an instructor through her first
semester of attempting to implement these strategies. A combination of retrospective and prospective
data was utilized. Admissions and transcript records enabled the calculation of background
characteristics (demographic and academic) and persistence rates (university retention and course and
career paths). Prospective data included classroom observations, instructor and researcher journals, a
diagnostic pre- and posttest, and student interviews. The results indicated that (a) the academic support
program provided a supportive, inclusive environment for both students and instructor; (b) the course
employed active learning and student collaboration, but the content presented remained at lower
cognitive levels; (c) the instructor experienced frustration in trying to balance content coverage with
student involvement, in learning to release control to the students, and in discarding traditional notions of
remediation; and (d) the treatment did not adversely affect student skills or attitude, and in some cases
the course enabled students to pursue their chosen fields. Recommendations include upgrading the
cognitive level of the course content, providing instructor development opportunities, and--most
importantly--strengthening partnerships between the units involved (program, department, and instructor)
in the conduct of the course.

Murphy, T. J., Stafford, K. L., & McCreary, P. (1998). Subsequent course and degree paths of students in
a Treisman-style workshop calculus program. Journal of Women and Minorities in Science and
Engineering, 4(4), 381-396.

The Merit Workshop Calculus Program, based on the Emerging Scholars Program (ESP), was created in
1989 to increase success rates of students from underrepresented populations in mathematics- and
science-based academic majors at the University of lllinois, Urbana Champaign. The research study
investigated academic performance in first-semester calculus courses, academic performance in courses
that require first-semester calculus as a prerequisite, and persistence at the university. Analysis included
gender and ethnicity. Positive results were reported for females, African-Americans, Caucasian, and
Hispanic students. Dramatic results were reported for females and Hispanics.

Mwavita, M. (1994). Factors influencing calculus course success among freshmen engineering students.
(Ph.D. dissertation), University of Central Florida, Edmond, OK.

The Emerging Scholars Program along with a Summer Bridger Program were important components for
increasing student academic success.

Nelson, C. E. (1996). Student diversity requires different approaches to college teaching, even in math
and science. American Behavioral Scientist, 40(2), 165-175.
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The author argues that traditional teaching pedagogies are biased against many non-traditional student
populations. Among the changes in the learning environment recommended by the author is the
Emerging Scholars Program (ESP). The short description of ESP includes a discussion about the
importance of changing the social system for the historically underrepresented students to succeed at the
institution. Careful distinction is drawn between traditional recitation sessions which often evoke passive
student involvement and structured sessions in ESP where students are highly participatory in the
learning process.

Oppland, S. B. (2010). The inextricability of identity, participation, and math learning among Latino/a
undergraduate students. (Ph.D. dissertation), University of lllinois at Chicago, Chicago, lllinois.

This study holistically explores the experiences of two Latino/a undergraduate freshman pursuing or
interested in pursuing STEM majors as they engage in an Emerging Scholars Program (ESP) Calculus |
workshop; a mathematical community of practice recognized for assisting culturally diverse student
groups in realizing mathematical success. The study presents a theoretical framework for exploring
intersections among participants' narrative and participative identities to gain knowledge about how and
why relationships among their multiple identities, participation, and access to math learning opportunities
unfold and strengthen as they engage in a particular mathematical community of practice. Using counter
story-telling methodology and life story interviews, this study describes through the participants' voices
how their math identities intersect with their racial, cultural, gender, and class identities, separately and
collectively, as they negotiate intricate experiences in and across societal, community, school, and family
contexts throughout their lives. By applying multiple data sources to Wenger's (1998) social ecology of
identity framework, this study also describes how the participants construct identities of participation and
marginalization as workshop members and as appropriators of mathematical knowledge. Using in-depth
case studies, this study explores how and why strengthened relationships form among the participants'
identities as math learners, their participatory trajectories, and opportunities to learn mathematics in the
ESP workshop over the course of a semester. A model is presented for each student that explicates
these relationships. This research raised important considerations regarding the relationships that exist
among Latino/a students' multiple identities, participation, and math learning. This includes the roles of
racialized, cultural, gendered, and classed experiences; racial, culture, gender, and class identities; and
the influence of private and socially (e.g., societal) constructed meanings of what it means to "be Latino/a"
in relation to math participation and learning. This research also aims to contribute to building momentum
for shifting the focus in the math education community away from underrepresented students' math
achievement and persistence outcomes towards viewing their math success as strengthened
relationships among their multiple identities, their participatory trajectories, and their ability to access math
learning opportunities within and across various communities of practice.

Oppland, S. B. (2013). Mathematics and racial identity co-construction in multiple sociopolitical contexts:
A case study of a Latina undergraduate student from an urban community. Journal of Urban Learning,
Teaching, and Research, 9, 89-99.

Although urban Latinas/os have participated in mathematics workshops in urban universities for over
three decades as part of the Emerging Scholars Program (ESP), few studies have explored Latina/o
students' perspectives of how and why these learning environments support them in attaining
mathematical success. This article presents an in-depth case study of how Vanessa, a Latina
undergraduate student from an urban community, simultaneously constructed her mathematics and racial
identities as she engaged in a culturally diverse, collaborative ESP Calculus | workshop situated within
broader sociopolitical contexts. Vanessa's story was selected because she offered a unique perspective
of how encountering identity-affirming workshop spaces aided her in constructing a strengthened self-
perception as a Latina mathematics learner. Her counter-story challenges dominant ideologies that
disregard the importance of viewing Latina/o students' mathematics participation and learning as
racialized forms of experience.

Oppland-Cordell, S. B. (2014). Urban Latina/p undergraduate students' negotiations of identities and
participation in an Emerging Scholars Calculus | Workshop. Journal of Urban Mathematics Education,
7(1), 19-54. Available online: http://ed-osprey.gsu.edu/ojs/index.php/JUME/article/view/213/151.

In this article, the author presents a qualitative multiple case study that explored how two urban Latina/o
undergraduate students’ emerging mathematical and racial identity constructions influenced their
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participation in a culturally diverse, Emerging Scholars Program, Calculus | workshop at a predominately
White urban university. Drawing on critical race theory and Latina/o critical theory, cross-case analysis
illustrates that participants’ emerging mathematical and racial identities—co-constructed with their other
salient identities—contributed to positively shifting their participation by: (a) changing their perceptions of
their and peers’ mathematics abilities, (b) allowing them to challenge racialized mathematical
experiences, and (c) strengthening their comfort levels in the workshop environment. The Latina/o
participants’ counter-stories support that the sociopolitical nature of identity development and participation
in mathematical learning contexts should be embraced because it provides additional knowledge
regarding how and why Latina/o students attain mathematical success.

Oppland-Cordell, S. B., & Martin, D. B. (2015). Identity, power, and shifting participation in a mathematics
workshop: Latina students' negotiation of self and success. Mathematic Education Research Journal, 27,
21-49. doi: 10.1007/s13394-014-0127-6.

This article describes and explains shifts in participation among eight mathematically successful Latin@
undergraduate students who were enrolled in a culturally diverse calculus | workshop that was part of a
university-based Emerging Scholars Program. Two questions are explored: (a) How do students explain
success-oriented shifts in participation that occurred over time in the workshop setting? and (b) How were
these success-oriented shifts related to students’ evolving mathematical and racial identities? Drawing on
Wenger’s (1998) social ecology of identity framework, the analysis shows that participants constructed
strengthened identities of participation over time through three modes of belonging (engagement,
imagination, and alignment) within two dimensions (identification and negotiability). Given the
predominantly White university context, Latin@ Critical Theory was used to help uncover how
strengthened participation was related to what it meant for participants to be Latin@. Findings also
support intentional collaborative learning environments as one way to foster mathematics success and
positive identity development among Latin@ students.

Oppland-Cordell, S. B., Rosskamm, D., Bilyk, R., Echevarria, R., & Allen, N. (2014). Peer leaders’
perspectives of their involvement in a mathematics enrichment workshop program: A comparison of
motivations and outcomes. Conference Proceedings of the Proceedings of the 2014 Conference of the
Peer-Led Team Learning International Society, Carson, CA.

The purpose of this paper is to present Peer Leaders’ (PLs) perspectives of their involvement in the
Mathematics Enrichment Workshop Program (MEWP) at a Hispanic-serving, urban, Midwestern
University. The MEWP utilizes undergraduate and graduate students as PLs to facilitate optional
mathematics workshops that run parallel to required mathematics courses ranging from the
developmental level through calculus Il. PLs were asked to complete an open-ended survey that aimed to
capture their perspectives of their PL experiences. This study examines participants’ motivations for
becoming involved with the MEWP as PLs and critical outcomes they experienced due to this
involvement. In particular, this study addresses the following questions: (1) What are PLs’ perceptions of
their primary motivations for becoming involved in the MEWP? and (2) How do PLs’ perceptions of such
motivations compare to the outcomes they experience due to their MEWP involvement? Findings indicate
that participants’ motivations and outcomes were related to three overlapping themes: (a) educational
philosophy, educational goals, and/or career goals, (b) the implementation of peer group work, and (c)
reciprocal benefits related to their engagement with students.

Perry, A. L. (2018). Black male student success in higher education: A case study of the Meyerhoff
Scholars Program. (Ph.D. dissertation), Regent University.

Black males face many challenges as college students. The effects of those challenges often manifest in
many of them not graduating from college. Though there is no shortage of research and commentary
concerning Black males not graduating from college, the issue lies in the relevancy of the research that is
being presented. Scholars have continually discussed the myriad reasons why Black men do not
graduate from college; however, the further purporting of such information is becoming increasingly
derivative. Despite the abundance of research that has been completed concerning the obstacles that
prevent Black males from graduating from college, there has been no significant progress made to thwart
their lack of progress or research concerning the same. The purpose of this qualitative study was to
determine some of the factors that have led to Black males being successful in the Meyerhoff Scholars
Program. Data were collected by interviewing Black males who had graduated from the Meyerhoff
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Scholars Program within the past 2 years. The major finding in this study was that the causal condition of
attending Summer Bridge and Selection Weekend helped the participants in many ways to become
successful in the Meyerhoff program. The context of family support is where the men were first motivated
to be successful. The culture of success, which emerged as the central phenomenon of the study, was
prevalent throughout the program and helped to influence success. The strategies of success
implemented by the University of Maryland, Baltimore County (UMBC) came by way of support from the
administration of UMBC, and the consequence of these success activities resulted in the formation of a
Meyerhoff community within the UMBC community.

Peterson, L., Epperson, J., Lopez, R., Schug, K., & Tiernan, C. (2013). Experience with a modified
Emerging Scholars Program in high-loss mathematics and chemistry courses. Conference Proceedings of
the 5th First Year Engineering Experience (FYEE) Conference, Pittsburg, PA.

The University of Texas at Arlington (UTA) was awarded an NSF STEP grant in 2009 for a project called
AURAS, the Arlington Undergraduate Research based Achievement for STEM. The overall goal of the
NSF STEP program is to increase the number of graduates in science, technology, engineering and math
(STEM) majors. Clearly, success in entry-level courses was a necessary first step in moving on to
graduation for students majoring in Chemistry / Biochemistry, Physics, Mathematics and Engineering. A
number of freshman-level courses in math and chemistry were targeted for intervention because of their
high drop and failure rates that were predictive of student exit from the STEM major: Pre-calculus,
Calculus I, Calculus Il, General Chemistry I, and Chemistry for Engineers. The Emerging Scholars
Program (ESP) model was used to develop courses that were then offered to incoming freshmen
beginning in Fall 2010. This extended abstract presents an overview of the AURAS program to date and
ongoing efforts to make the program sustainable by the university at the termination of NSF funding.

Peterson, L. L., Tiernan, J. C., Schug, K. A., Lopez, R., & Alvarez, J. A. M. (2018). Board 117: Lessons
Learned: Using Modified Emerging Scholars Program Concepts in the Development of STEP Grant —
Funded Initiatives Paper presented at the 2018 ASEE Annual Conference & Exposition, Salt Lake City,
UT.

AURAS, the Arlington Undergraduate Research-based Achievement for STEM, is a project undertaken at
The University of Texas at Arlington (UTA) under an NSF STEP grant. Since the goal of the NSF STEP
program is to increase the number of graduates in science, technology, engineering and math (STEM)
majors, it was recognized that success in entry-level courses was a necessary first step in improving
graduation rates of students majoring in Chemistry / Biochemistry, Physics, Mathematics and
Engineering. Freshman-level courses in math and chemistry were targeted for intervention because of
their high drop and failure rates: Pre-calculus, Calculus |, Calculus Il, General Chemistry |, and Chemistry
for Engineers. The Emerging Scholars Program (ESP) model was used to develop courses that were
then offered to incoming freshmen beginning in Fall 2010. The central features of ESP are a problem-
based approach to learning with a focus on high-level work rather than remediation, a welcoming
community with shared academic interests, collaborative learning and small group interaction, with an
underlying goal of increasing diversity by increasing minority student successes. In addition to the regular
lecture and labs associated with the courses, ESP students were required to attend two two-hour ESP
seminar/workshops per week for Pre-calculus and Calculus I, one two-hour session for Calculus Il, and
one four-hour ESP workshop per week for Chemistry. Marked improvements in pass rates and a
decrease in the drop rates for the participants in the AURAS classes were noted during the first three
semesters. Since plans for institutionalization was a requirement of the STEP funding, efforts were made
to make the AURAS classes less costly, so that they could be sustained in the institution only by the
funds generated from tuition of students retained. However, it became apparent at the beginning of year 3
that major revisions were needed with a focus on sustainability if the promise of the grant funding was to
be attained. Three initiatives were begun: mathematics course redesign, institution of an engineering
problem-solving class, and further development of research methods components. Each of these
initiatives was successfully completed and fully institutionalized. Now, at the conclusion of the AURAS
project, the team is looking back to extract lessons learned as a result of this work, including culture
changes in the colleges of engineering and science, classroom modifications which resulted from
demonstrated improvements, and recognition of a role for science and engineering education per se. The
poster will detail lessons learned which have applicability to the community as a whole.
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Pilgrim, M. E., & Gehrt, J. (2016). An alternative calculus | course. Mathematics and Computer Education,
50(2), 120-129.
The article describes their version of the ESP program for their campus.

Raspberry, W. (1999, 1999, February 8). Mechanics of a 'miracle’, The Washington Post, p. A19.
This newspaper article describes the Emerging Scholars Program (ESP) and its historical origins.

Reid, A. G. (2016). Understanding the underrepresented minority experience in undergraduate calculus
courses. (Ph.D. dissertation), University of Delaware.

The purpose of the study was to investigate the experiences of underrepresented minority (URM)
students enrolled in calculus courses at the University of Delaware. Coupling qualitative research
methodology with critical race theory and social cognitive theory, the researcher chronicled the
experiences of seven students negotiating the achievement gap in mathematics at this primarily white
institution. The study allowed the students to explore their perceptions of access to mathematics,
academic achievement in mathematics, and the effect of race and/or racism on their performance in
college mathematics. While the national trend shows that underrepresented students earn lower overall
grade point averages than their nonunderrepresented counterparts, there is little specific information
about their performance and experience in these courses (Nettles et al., 1986). A survey conducted by
Treisman (1992) found that there are four widely held beliefs about the causes of minority
(underrepresented) student failure in college calculus: low motivation, poor academic preparation, lack of
family support, and low family income. Research by Bressoud, Carlson, Mesa, & Rasmussen (2013)
indicates that students at research institutions offering Calculus | courses are least likely to maintain
student confidence in their mathematical abilities, enjoyment of mathematics, and interest in continuing in
the mathematics needed to pursue their intended careers. In order to capture the perspectives of
underrepresented students taking calculus courses, interviews were conducted with participants targeted
through an electronic survey instrument. Data analysis was performed through narrative inquiry, using the
interview transcripts through a number of lenses such as stories simultaneously situated within a
particular context and within a wider cultural context. Subsequently, analysis of the data indicated that
students desire a number of changes within the curriculum, pedagogy, and calculus sequence, including
more one-on-one interaction with the course instructor, as well as more collaborative work in the
classroom. While microaggressions were also explored in these settings, they were shown not to have a
significant impact on the success of the targeted participants.

Rodriguez, S. L., Hensen, K. A., & Espino, M. L. (2019). Promoting STEM identity development in
community colleges & across the transfer process. Journal of Applied Research in the Community
College, 26(2).

This practice brief demonstrates the importance of developing STEM identity in community college and
university settings and addresses how community college leaders and practitioners can support STEM
identity development policies, both at community colleges and across the transfer process. We review
previous empirical evidence and conceptual perspectives related to STEM identity development,
community college engagement, and transfer processes in order to establish a foundation of knowledge
on the topic. The brief draws on these perspectives to provide recommendations for policy and practice
across three major areas that make up STEM identity development, including building and sustaining
interest in STEM fields, encouraging performance, and supporting recognition of STEM-engaged
individuals.

Rose, S. J. (2013). The effectiveness of pre-course and concurrent course interventions on at-risk college
physics students' mechanics performance. (Ph.D. dissertation), University of lllinois at Urbana-
Champaign, Urbana-Champaign, IL.

Students at risk for poor performance or withdrawal in post-secondary education, and particularly in
scientific fields, are the focus of educators interested in improving retention and persistence rates in
college science studies, as well as equity and diversity of their institutions’ graduates and the overall
workforce. This study aimed to assess the effectiveness of two intervention courses—one prior and one
concurrent to the course of interest—on at-risk students’ performance in an introductory college physics
course. Participants were engineering freshman with prerequisite calculus credit enrolled in an
introductory mechanics course—the target course—at a large Midwestern university. Students at different
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levels of risk were identified by logistic regression analysis on collected measures of prior education,
national exam scores, university diagnostic scores, as well as demographic and socio-economic
information. The study had a quasi-experimental, posttest only, non-equivalent control group design,
which utilized propensity score matching to assess the differential impacts of the two approaches on at-
risk student performance and persistence in the target course. Data analysis gauged the size and nature
of the interventions’ impact on participants’ performance. By controlling for additional factors, analyses
allowed for making generalizations related to the characteristics of students at risk for poor or failing
performance in, or withdrawal from, college-level physics. Analyses indicated that students from both
interventions performed better on the target course's assessments. The students who participated in the
concurrent course instruction, which is focused on metacognitive skill development, saw twice the
performance gain than the Pre-Course students when compared to their peers who received no
intervention

Schneiders, B. B. (2014). The effectiveness of calculus workgroup on student performance in calculus: A
mixed-methods approach. (Ph.D. dissertation), University of Colorado at Boulder, Boulder, CO.
Workgroup is an optional pass/fail supplemental course to Calculus that emphasizes collaborative work in
a small group setting. We conduct a mixed-methods study to evaluate the effectiveness of Calculus 1
Workgroup on student performance in Calculus 1 for Engineers. We analyze a dataset that contains 733
observations and 35 predictor variables. We use AnswerTree software by SPSS to create decision trees
to assess the biggest predicting factors for Calculus 1 course-grades. We then compare Workgroup
students and non-Workgroup students based on factors resulting from AnswerTree, including predicted
grade point average (PGPA), to evaluate the effectiveness of Workgroup on student performance. We
find that in the academic year of 2013 -2014, Workgroup did not significantly improve performance in
Calculus. We also analyze a survey taken by Workgroup students to have a better understanding of
student attitudes toward Calculus, Workgroup, and Oral Assessments, a large component of Workgroup.
Within the subgroup of Workgroup students, we compare students who are required to enroll in
Workgroup to those who choose to enroll. We show that students who enroll in Workgroup have a higher
PGPA on average than those who do not enroll. Further, we show that students who are required to take
Workgroup (by scholarship) have a significantly higher PGPA than students who choose to enroll in
Workgroup. Yet, we find no significant difference in course grade between required Workgroup students,
non-required Workgroup students, and non-Workgroup students. Lastly, we note a correlation between
the requirement to take Workgroup and attitude toward Workgroup.

Staff. (1995, August 6). Emerging Scholars Program produces success: Students seeking to improve
grades get support, guidance, Syracuse Herald American, p. C1.

This newspaper article describes the use of the Emerging Scholars Program (ESP) at the State University
of New York-Morrisville to improve student success in math courses by historically underrepresented
students.

Staff. (1999). So much for the theory that Blacks can"t do mathematics. The Journal of Blacks in Higher
Education(25), 48-49.

This article provides the rationale for the Emerging Scholars Program (ESP). It provides an interview with
Dr. Treisman who originated the ESP approach to increasing the success of Blacks and other historically
underrepresented populations in math courses. A summary of the success of ESP at the University of
California-Berkeley is provided.

Stoelinga, T. M. Students’ Identification with discursive obligations in a Calculus workshop. (Ph.D.
dissertation), University of lllinois at Chicago, Chicago, IL. Available online: https://dspace-
prod.lib.uic.edu/bitstream/handle/10027/22073/DISSERTATION_FINAL_STOELINGA_07-26-
2017.docx?sequence=2&isAllowed=y

Research on equity in mathematics education has documented the benefits of group work and classroom
discourse, both of which can support learning of mathematics content (e.g., Freeman, et al., 2014;
Kilpatrick, Swafford, & Findell, 2001; Webb, et al., 2013) and the development of identities of participation
among students in discourse-rich classroom environments (e.g., Boaler & Greeno, 2000; Cobb, Stephan,
& Gravemeijer, 2001; Gresalfi, 2009; Hand & Gresalfi, 2015). Less is known, however, about how and
why individual students vary in the ways they take up opportunities to participate in discourse within a
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given classroom ecology. These issues are particularly salient for students of color and female students
whose marginalization from mathematics classroom discourse has been well documented in the literature
(e.g., Chizhik, 2001; Cohen & Lotan, 2014; Spencer, Logel, & Davies, 2016; Steele, Spencer, & Aronson,
2002). In this phenomenological case study, | examine a diverse group of students’ descriptions and
explanations of their participation in discourse in an Emerging Scholars Program (ESP) calculus
workshop, an undergraduate-level, elective course where group work is emphasized in support of
students’ success in the concurrent calculus course. A localized, explanatory theory is generated for the
patterns and differences in discourse participation that emerge among students. Instances of discourse
are analyzed from a sociocultural perspective in terms of students’ moment-to-moment identifications with
discursive obligations, defined by the socially constructed norms of what it means to be a successful
contributor to mathematical conversations in the workshop community. Identifications emerge through
students’ fulfillment (or non-fulfillment) of these obligations occurring in modes of affiliation, compliance,
avoidance, or resistance. Variations in identification are primarily explained in terms of the situational
roles students describe themselves occupying relative to other participants. Furthermore, students often
interpret these roles in connection to identity-related factors acting at sociocategorical, community,
school, classroom, and intrapersonal levels (c.f., Martin, 2000, 2012). Implications for ESP workshop
design and mathematics classroom discourse are discussed, with focus on supporting equitable
mathematics discourse in workshop settings among students from marginalized groups.

Treisman, P. U. (1983). Improving the performance of minority students in college-level mathematics.
Innovation Abstracts, 5(17). Available online: ERIC database. (ED234874).

This article provides an overview to the Emerging Scholars Program (ESP) developed at the University of
California, Berkeley. ESP has five functions: Building a community of minority freshmen that is
academically oriented and a source of peer support; Providing minority students with an extensive
orientation to the University, and with ongoing academic advising; Monitoring of student academic
progress and their adjustment to the University environment, and advocating students; collective and
individual interests; Providing minority freshmen with ongoing supplementary instruction in reading the
technical language of mathematics; and linking high school-level and undergraduate-level affirmative
action efforts.

Treisman, P. U. (1985). A model academic support system. In R. B. Landis (Ed.), Improving the retention
and graduation of minorities in engineering handbook.Available online: ERIC database. (ED259042).
This chapter provides an overview to the Emerging Scholars Program (ESP) developed at the University
of California, Berkeley. The program has four objectives: build a community of minority freshmen that
focuses on achieving academic excellence and that becomes a source of peer support; provide
extensive, year-long supplementary instruction for minority students; orient minority students to the
university and to assist their adjustment, where necessary, to advocate their collective and individual
interests; and monitor the students' academic progress and to furnish ongoing academic advising. The
mechanics of establishing the program, recruiting students, training facilitators, and monitoring the
workshop activities is provided. The chapter concludes with several data studies concerning academic
achievement of the Chicano and African-American students. A sample worksheet is provided in the
appendix.

Treisman, P. U. (1986). A study of the mathematics performance of Black students at the University of
California, Berkeley [Dissertation, University of California, Berkeley, 1985]. Dissertation Abstracts
International, 47(05), 1641.

The following is a dissertation study from the University of California, Berkeley. Freshman mathematics
courses have all-too-often been a burial ground for the aspirations of many minority students who have
entered college with the goal of majoring in some area of engineering, medicine, or natural or
mathematical science. The Professional Development Program (PDP) Mathematics Workshop, a project
of the U.C. Berkeley faculty, challenges remedial approaches to assisting such students and provides
instead a novel honors program promoting academic excellence and the development of leadership skills.
The PDP program was be renamed on other campuses: Emerging Scholars Program, Treisman model,
Gateway Science workshop, among others. Specifically, students obtain instruction, sympathetic and
knowledgeable academic and personal counseling, intensive study experience in a peer group, and aid in
threading the bureaucratic maze. Since its inception in 1978, the Workshop has had a dramatic effect
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both on minority students' performance in mathematics and on their persistence in the University. Chapter
| of this dissertation describes the development of the PDP Workshop Program and explains the author's
assumptions and methods. The status of black students in University mathematics courses is analyzed;
their isolated studying behavior is contrasted with the collective studying of identified groups of successful
students. Additional barriers to blacks' success in mathematics courses are enumerated. A pilot project,
conducted in 1977-78 and involving both academic and non-academic support for a small number of
black students is described. Chapter Il describes the PDP mathematics Workshop. It details the
Workshop's basic elements: a focus on excellence rather than on avoiding failure, an emphasis on
collaborative learning, and faculty sponsorship. The recruitment and orientation procedures and
instructional strategies employed during the Workshop sessions are described. Chapter Il describes the
extent to which the Workshop program has met its goals. It concludes that the average Math 1A grade
earned by black Workshop participants is consistently above one full grade higher than that earned by
black students who did not participate in the program. Moreover, this finding holds true in comparisons
involving the following categories of students: regular vs. special admits, Educational Opportunity
Program (EOP) vs. non-EOP, College of Engineering vs. others, males vs. females, and low vs. medium
vs. high mathematics Scholastic Aptitude Test scores. Other evidence of the program's success includes
elevated rates of graduation from the University, and graduation with a math-based degree.

Treisman, P. U. (1989). Mathematics workshop revamped. UME Trends, 8-9.

This short article describes the Emerging Scholars Program (ESP) and how it has been redesigned to
meet current needs of students. Changes in ESP included permitting non minority students to participate,
increasing the frequency of the workshops meetings from two to five times weekly, and the use of
teaching assistants to facilitate the sessions. These changes were made in response to the need to
produce more math, science, and engineering students.

Treisman, P. U. (1990). Improving academic performance in mathematics. Conference Proceedings of
the Freshman year in science and engineering: Old problems, new perspectives for research
universities, Ann Arbor, MI. Available online: ERIC database. (ED352249).

This chapter provides a short overview to the Emerging Scholars Program (ESP) developed at the
University of California, Berkeley.

Treisman, P. U. (1992). Studying students studying calculus: A look at the lives of minority mathematics
students in college. College Mathematics Journal, 23(5), 362-372. Available online:
http://bfc.sfsu.edu/cgi-bin/prob.pl?Uri_Treismans_Dolciani_Lecture.

This article describes a project that addresses the problem of the failure of African-America and Hispanic
students in calculus. The proposed solution is offering students of color a combination of workshops with
intensified sections of the calculus course that challenges the students. The author reviews the history of
the Emerging Scholars Program (ESP) developed at the University of California, Berkeley. The early part
of the article describes his findings that led to creation of ESP: many Black and Latino students desired to
major in math and science but few completed their introductory courses; prevailing ideas about why
minority students failed were inaccurate; affirmative action programs were not producing math and
science majors; and many minority students did not use the academic services designed to serve them.
As a result of the author's research, the ESP program was crafted to meet the needs of minority math and
science students. Rather than trying to change students, the author concluded that it was the institution
that needed to make significant changes in the learning environment.

Vandenbussche, J., Ritter, L., & Scherrer, C. (2018). An incentivized early remediation program in
Calculus. International Journal of Mathematical Education in Science and Technology doi:
10.1080/0020739X.2018.1458340

Strong prerequisite skills are essential to student success in the calculus sequence; however, many
students arrive in Calculus | with weaknesses that are difficult for them to overcome. In this paper, we
describe an approach to early incentivized remediation of prerequisite material in a Calculus | course. We
present data that supports the idea that a lack of prerequisite knowledge is a significant hurdle for
students, but also that participation in the remediation program is correlated with student success. In
addition, the program allows for the very early identification of students at high risk of failing. The program
is easy to implement, and it would be adaptable to a variety of other courses for which prerequisite
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knowledge is essential for success including science courses, engineering courses and other
mathematics courses.

Walker, D. R. (2003). Combating isolation, enhancing success: Emerging Scholars Program in chemistry.
Conference Proceedings of the 226th American Chemical Society National Meeting, New York, NY. For
more information, contact the author at the Chemistry Department and Biochemistry, The University of
Texas at Austin, A5300, Austin, TX 78712, drwalker@austin.cc.tx.us

The Emerging Scholars Program (ESP) was implemented with an introductory chemistry course at the
University of Texas at Austin. The paper discusses positive student outcomes as well as program
implementation challenges.

Watkins, B. T. (1989). Many campuses now challenging minority students to excel in math and science.
Chronicle of Higher Education, 35(40), A13, 16-17.

This newspaper story describes the adoption of the Emerging Scholars Program (ESP) at other
institutions to increase the academic achievement of students of color enrolled in math and science
courses. It provides a short history of the development of ESP by Uri Treisman at the University of
California, Berkeley.

Watkins, C. H. (2017). Quantitative study of Math Excel Calculus courses. (Ph.D. dissertation), Oregon
State University. Available online: http://hdl.handle.net/1957/60588

About twenty years ago, a large, rural, doctoral granting institution with an undergraduate population of
approximately 24,000 in the pacific northwest of the United States established the Math Excel program.
Students would attend lectures three times a week for 50 minutes like a traditional course, and they would
also attend two workshops per week that are two hours each, in contrast to traditional courses with a 50
minute recitation once per week. For several years the university would offer a few sections of Math Excel
for several 100- and 200-level mathematics courses each term. During the 2013-2014 academic year, the
university dedicated all sections of Math Excel to a particular section of calculus and implemented a Math
Excel section of a calculus every quarter with the sequence of courses consisting of differential calculus,
integral calculus, and vector calculus. A Math Excel version of differential calculus, integral calculus, and
vector calculus were offered during fall term, winter term, and spring term respectively. The purpose of
this thesis is to investigate how students in the Math Excel calculus courses performed compared to
students in traditional calculus courses. First, a logistic regression model will be used to model the
relationship between pass rates and enroliment in a Math Excel calculus course after controlling for
predictor variables and a two-sample t-test will be performed to compare pass rates of students in a Math
Excel calculus course and a traditional calculus course. Next, a linear regression model will be used to
model the relationship between grade points and enrollment in a Math Excel calculus course and a two-
sample t-test will be performed to compare grade points of students in a Math Excel calculus course and
a traditional calculus course. Finally, a two-sample t-test will be performed to examine if there is a
difference in average grade earned for students that took a Math Excel calculus course in the previous
term and students that did not. In each of these cases | found that there is not significant evidence that
the Math Excel program has a greater effect on student pass rates, grades, or future grades in calculus
courses than traditional versions of the calculus courses. Based on these results, | suggest that more
data is gathered to see if there is a change in the results, an in depth analysis of students’ demographics
and activities outside the classroom, and looking at the instructor effect and execution in the classroom in
order to understand how and whether the Math Excel program benefits students in different ways.

Watkins, J., & Mazur, E. (2013). Retaining students in Science, Technology, Engineering, and
Mathematics ISTEM) majors. Journal of College Science Teaching, 42(5), 36-41.
The article describes lessons learned from using ESP for more than three decades.

Wheeler, D. L. (1992). Teaching calculus to minority students helps them stay in college. Chronicle of
Higher Education, A15.

This short account about the Emerging Scholars Program (ESP) describes its impact upon student
persistence. It was estimated that 125 colleges have implemented some form of ESP to improve
academic achievement of students.
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Zumdahl, S. A. (1996). Mission impossible? Improving retention of science majors among minorities and
women. Journal of Chemical Education, 73, 266-267.

This article describes the Merit Program for Emerging Scholars (MPES) in chemistry at the University of
lllinois at Urbana-Champaign. MPES was established to improve retention of science majors among
students of color and women. Research studies suggests that participants outperform nonparticipants.
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Peer Assisted Learning (PAL)

Peer Assisted Learning (PAL) was developed at the University of Minnesota in
2006 to meet needs of students enrolled in STEM and other historically-difficult courses.
The PAL program drew upon best practices from ESP, PLTL, and Sl along with
emerging learning practices to develop a model to meet high expectations placed upon
it by the faculty and administrators. Sl influenced the PAL approach through its
procedures for conducting study review sessions. ESP influenced PAL through
intensive use of problem-solving sessions for courses in STEM majors and mandatory
attendance at weekly sessions. PLTL influenced PAL with its practice of embedding
study review sessions as part of a companion class. Quantitative and qualitative studies
reveal not only academic benefits for participating students, but also academic,
vocational, and personal benefits for the students who serve as the PAL facilitators.
More on PAL at http://www.sciedu.ca/journal/index.php/ijhe/article/view/4151/2498.

1 - Homepage of the annotated bibliography of postsecondary peer cooperative learning programs.
Compiled and edited by David R. Arendale, https://www.arendale.org/peer-learning-bib

This website contains annotated bibliographies on all known publications related to the following national
or international peer learning models: Accelerated Learning Groups, Emerging Scholars Program, Peer
Assisted Learning (UMN), Peer-Led Team Learning, Supplemental Instruction (also known as PAL,
PASS, and other names), Structured Learning Assistance, and Video-based Supplemental Instruction.
The annotated bibliography is also provided as separate smaller bibliographies for each of the individual
peer models and topics that include any of the models. The database is also available for download for
personal use under a Creative Commons license.

2 - Homepage of the Peer Assisted Learning (PAL) Program developed at the University of Minnesota-
Twin Cities. https://www.arendale.org/peer-learning-resources

This website contains publications and training materials used with the Peer Assisted Learning (PAL)
program developed at the University of Minnesota-Twin Cities. The PAL program draws upon best
practices from Emerging Scholars Program (developed by Dr. Uri Treisman at UC-Berkeley), Peer-Led
Team Learning (developed at City University of New York), and Supplemental Instruction (developed at
the University of Missouri-Kansas City). The program has been adopted for use at a small number of U.S.
institutions..

7 - Homepage of YouTube videos related to Supplemental Instruction; Peer-Led Team Learning; and
Peer Assisted Learning Program. https://z.umn.edu/peerlearningyoutube

This YouTube channel aggregates posted videos by peer learning programs related to Supplemental
Instruction (UMKC model), Peer-Led Team Learning (CUNY model), and Peer Assisted Learning (UMN
model). Sl is also know by other names included PAL and PASS. Click on "playlists" tab in the main menu
bar to locate the particular peer learning program or topic of interest. This YouTube channel is not
formally associated with Sl or PLTL but is managed by David Arendale who helped with a larger team to
create the UMN PAL model. It is also a location where David Arendale posts videos of his scholarly
interests with peer learning and includes interviews with student peer study group leaders and others.

Arendale, D., R, (Compiler/Editor). (2020). Annotated bibliography of postsecondary peer cooperative
learning programs. Unpublished manuscript. Department of Curriculum and Instruction, University of
Minnesota. Minneapolis, MN. Available online: http://z.umn.edu/peerbib

This annotated bibliography contains all known citations regarding the following postsecondary peer
collaborative learning programs: Accelerated Learning Groups (ALGs), Emerging Scholars Program
(ESP), Peer Assisted Learning Program (PAL), Peer-led Team Learning (PLTL), Structured Learning
Assistance (SLA), Supplemental Instruction (Sl) also known as PASS, and Video-based Supplemental
Instruction (VSI). It has nearly 1,600 entries in the following categories: dissertations and thesis papers;
books, chapters, and monographs; journal articles; audio and videotapes; newsletter articles; ERIC
documents; published conference proceedings; unpublished manuscripts; Internet resources; newspaper
and magazine press coverage. In addition to the print version of the document, the web site provides a

47



downloadable version of the EndNote database that permits searching by a variety of criteria along with
several subject bibliographies.

Arendale, D. R. (2009). Course-based Learning Assistance (CLA) program guide. In S. Clark-Thayer & L.
P. Cole (Eds.), NADE self-evaluation guides: Best practice in academic support programs (2nd ed., pp.
105-138). Clearwater, FL: H&H Publishing.

These program standards provide guidance for management of postsecondary peer cooperative learning
programs such as Accelerated Learning Groups (ALGs), Emerging Scholars Program (ESP), Peer
Assisted Learning Groups (PAL), Peer-Led Team Learning (PLTL), Supplemental Instruction (Sl),
Structured Learning Assistance (SLA), and Video-based Supplemental Instruction (VSI). These standards
were developed through extensive field testing of professionals in the field operating these peer learning
programs. There are six sections to the chapter: mission and goals; assessment and evaluation; program
design and activities; human resources; and value system. The items within each section are divided
between essential (important for any peer learning program) and recommended (useful for some peer
learning programs due to their design). A more detailed examination of assessment and evaluation of
peer learning programs is provided elsewhere in the larger publication.

Arendale, D. R. (2014). Seminar course approach for study group leader training. NADE Digest, 6(2), 1-
11. Available online: University of Minnesota Digital Conservancy, http://hdl.handle.net/11299/200362

At the University of Minnesota during fall 2006, a college-credit course was created to help group leaders
apply educational theories during their study group sessions with the campus Peer Assisted Learning
(PAL) program. This course was required of all new group leaders starting during fall semester. Rather
than a didactic class format led by me as the instructor, a collaborative seminar model was employed. In
the class, these students studied education theory articles and discussed how to apply this information to
their weekly sessions. This understanding helped them create new learning activities not contained in the
formal training program. It also made better sense of dynamics within the group and how to employ
culturally-sensitive learning activities. This course was part of a larger required professional development
component for the study group leaders. The course has seven learning objectives: (1) Identify and
discuss the application of learning theories with peer-assisted learning groups. (2) Increase skill in small
group management skills to achieve learning objectives. (3) Contextualize learning strategy modeling and
instruction within the specific academic context area supported by PAL. (4) Learn to analyze the learning
needs of others and make modifications to the learning environment. (5) Grow as an independent learner
and build upon their current strengths through development of new learning strategies. (6) Further
develop intellectual skills of analysis, synthesis, critical evaluation, and application through completion of
course activities. (7) Adopt new strategic learning strategies to successfully apply with course material.
The course requires students to make weekly journal entries through the course web site which is only
viewable by the course instructor. The entries focus on the reflections about their academic and personal
changes as a result of this experience. In addition, the PAL facilitators complete an extensive end-of-term
experience survey as a capstone reflection of their experience and how they changed academically and
personally.

Arendale, D. R. (2014). Understanding the Peer Assisted Learning Model: Student study groups in
challenging college courses. International Journal of Higher Education, 3(2), 1-12. Available online:
University of Minnesota Digital Conservancy, http://hdl.handle.net/11299/200361

The Peer Assisted Learning (PAL) program at the University of Minnesota is a primary academic support
program for historically difficult, introductory college courses that serve as gatekeepers to academic
degree programs. Based upon operating principles of other programs and educational theories, PAL is
integrated into the courses it serves. This article provides a detailed overview of the PAL model and how
variations of it are implemented at the institution. Quantitative and qualitative studies reveal not only
academic benefits for participating students, but also academic and personal benefits for the students
who serve as the PAL facilitators.

Arendale, D. R. (Writer). (2019). Lessons learned from the major peer learning programs
[Video].https://hdl.handle.net/11299/212251

48



This video provides best practices and common elements among the major peer learning programs
operating at the college level. It identifies the best practices for improving program outcomes so students
earn high grades and persist at the institution longer.

Arendale, D. R. (2020). Draft Course-based Learning Assistance (CLA) program guidelines. Department
of Curriculum and Instruction, University of Minnesota. Available online: https://z.umn.edu/peerguides
and https://www.arendale.org/peer-learning-resources

Course-Based Learning Assistance (CLA) is defined as peer cooperative learning assistance that
accompanies a specific targeted course to serve as a supplement for that course. While many CLA
activities operate outside of the course, CLA is integrated into the course by some instructors. Other CLA
programs are hybrid or totally online. These guidelines are applicable to national and international CLA
program models have been implemented at thousands of postsecondary and tertiary institutions in more
than thirty countries (a) Emerging Scholars Program, (b) Peer-Led Team, (c) Structured Learning
Assistance, (d) Supplemental Instruction, and (e) Video-based Supplemental Instruction). When using the
CLA Guides, it is not expected that administrators of campus CLA programs implement every “essential”
and “recommended” practice listed in this guide. Some “essential” practices are not relevant to a
particular type of CLA program. Limitations of campus budget, personnel, and available time make other
“essential” practices difficult to implement. “Recommended” practices are simply practices that some CLA
program administrators have found helpful. Therefore, those practices have been separated from the
“essential” ones. For simplicity’s sake, all the practices have been divided into these two categories.
Some “recommended” practices could be categorized as aspirational, something to pursue if there is
sufficient budget, personnel, and time to implement. The bottom line is that the purpose of the guides is
not to judge existing programs, but rather to provide guidance and practices that could increase their
effectiveness and efficiency. In addition to their use for academic study groups, these guides may be
useful for faculty members to incorporate learning activities and pedagogies into their courses. The
administrative and education best practices in this publication have been reviewed and approved by
multiple members of an external expert panel of qualified reviewers. Educators need to investigate these
education practices to discover effective learning practices that can be adapted and adopted for use in
supporting higher student achievement, closing the achievement gap, increasing persistence to
graduation, and meeting the needs of culturally-diverse and historically-underrepresented students.
Updates to this set of guidelines are available at https://z.umn.edu/peerguides

Arendale, D. R. (Writer). (2020). Commnon elements among major peer learning programs
[Video].https://hdl.handle.net/11299/212128

This video identifies the common elements, purposes, student challenges, and design features shared
among the major postsecondary peer learning programs that operate on college campuses throughout
the world. These programs include Emerging Scholars Program, Peer-led Team Learning, Peer Assisted
Learning Program, Structured Learning Assistance, Supplemental Instruction (also known as PASS and
other names), and Video-based Supplemental Instruction.

Arendale, D. R. (2021). Incubators for student leader identity emergence. In M. Kek, H. Huijser & F. Padro
(Eds.), Student support services: Exploring impact on student engagement, experience, and learning:
Springer Nature

Too often student services has become a provider of discrete assistance in which one-way information
transactions take place between the staff/student paraprofessionals providers and the students receiving
the services. Students attend academic advising appointments, listen during tutorial or small groups study
meetings, and read computer screens of information during career exploration sessions. Transactions
seldom lead to transformations of engagement, identity, and deep learning for the students who provide
or receive the service. Student leaders involved in student services, Students as Partners partnerships,
student organizations, and athletics experience unanticipated personal and professional growth. Case
studies from Australia, Belgium, Indonesia, New Zealand, the United Kingdom, and the United States
display global connections among common themes of co-curricular learning events from such rich
environments. This chapter provides a conceptual model for an ecosystem of leader identity emergence
that can be effective in a variety of student activity venues and recommendations to be more intentional in
fostering growth.
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Arendale, D. R., & Hane, A. R. (2014). Holistic growth of college peer study group participants: Prompting
academic and personal development. Research & Teaching in Developmental Education, 31(1), 7-29.
Available online: University of Minnesota Digital Conservancy, http://hdl.handle.net/11299/200358.

This qualitative study focused on observed changes in personal and professional attitudes and behaviors
by the students that participated in the Peer Assisted Learning (PAL) group at the University of
Minnesota. The Peer Assisted Learning (PAL) program at the University of Minnesota is a primary
academic support program for historically difficult, introductory college courses that serve as gatekeepers
to academic degree programs. Based upon operating principles of other programs and educational
theories, PAL is integrated into the courses it serves. The PAL model is based on best practices from
several national peer learning models including Supplemental Instruction, Peer-led Team Learning, and
the Emerging Scholars Program. Arthur Chickering’s Comprehensive Theory of Personal Change was
used to analyze the data. Four themes emerged: higher levels of engagement, higher confidence,
increased interpersonal skills, and improved critical thinking skills. Higher engagement with the learning
process was manifested through them talking more, displaying more comfort while speaking, and asking
questions of the PAL facilitators and others in the group. Increased confidence was evidenced by a
reduction of frustration and fear and replaced with displays of new cognitive and metacognitive thinking,
expressions of self-confidence in ability to solve problems and learn new academic content
independently. Increased interpersonal skills was higher rates of interaction within the study group,
helping others during small group activities and within the large group discussions, making friends with
the participating students and the facilitator, and actively working with fellow students to solve problems
rather than preferring self-reliance and working alone. The final theme of improved critical thinking was
displayed by increased ability to understand and explain the reasoning behind concepts. The article
concludes with several recommendations how study group programs could become more intentional with
fostering personal and professional growth of the study group participants and also areas for further
research in this area.

Arendale, D. R., & Hane, A. R. (2016). Adaptability and flexibility when conducting and planning peer
study group review sessions. The Learning Assistance Review, 21(2), 9-37. Available online: University of
Minnesota Digital Conservancy, http://hdl.handle.net/11299/200331.

While many research studies have analyzed the effectiveness of study group programs for the
participants, few have examined the process that the study group leaders employ in offering effective
sessions. This manuscript focuses on the decisions the study group leaders make before, during, and
after these study group sessions. Connections are made between the behaviors of the study group
leaders and that of novice and experienced teachers. Understanding the processes that the study group
leaders employ provides insights that could be enhanced by additional training by the study group
program administrators. The Peer Assisted Learning (PAL) program at the University of Minnesota is a
primary academic support program for historically difficult, introductory college courses that serve as
gatekeepers to academic degree programs. Based upon operating principles of other programs and
educational theories, PAL is integrated into the courses it serves. This manuscript is currently under
review by a journal and is not available for review.

Arendale, D. R., & Hane, A. R. (2016). Peer study groups as catalyst for vocational exploration. Journal of
Developmental Education, 39(2), 2-4, 6, 10-11, 26-27. Available online: University of Minnesota Digital
Conservancy, http://hdl.handle.net/11299/200357.

Peer assisted learning programs generate more outcomes than increasing academic achievement for
participants. Studies, including this one, document impact with personal, vocational interest exploration,
and job skill development for facilitators. This study explores why these programs generate these
outcomes through linking leading theorists to the research outcomes. Peer learning programs present an
untapped cocurricular experience that could be more powerful if it was intentional rather than
serendipitous with professional development outcomes. The peer learning program occupies the
intersection between student academic assistance and teacher candidate preparation. The program can
serve a valuable role as a learning experience before traditional student teaching as well as generator of
more students interested in pursuing a teaching career. With the highly competitive job market for today’s
graduates, institutions must use every opportunity to increase job readiness skills of its graduates. The
Peer Assisted Learning (PAL) program at the University of Minnesota is a primary academic support
program for historically difficult, introductory college courses that serve as gatekeepers to academic
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degree programs. Based upon operating principles of other programs and educational theories, PAL is
integrated into the courses it serves.

Arendale, D. R., Hane, A. R., & Fredrickson, B. S. (2021). Academic skill and knowledge growth of PAL
facilitators. Unpublished manuscript. Department of Curriculum and Instruction. Minneapolis, MN.

This manuscript focuses on the academic skill and knowledge growth of PAL facilitators. While most peer
learning publications focus on outcomes of the study group participants, this article examines the impact
of participation on the study group leaders. The Peer Assisted Learning (PAL) program at the University
of Minnesota is a primary academic support program for historically difficult, introductory college courses
that serve as gatekeepers to academic degree programs. Based upon operating principles of other
programs and educational theories, PAL is integrated into the courses it serves.

Arendale, D. R., Hane, A. R., & Fredrickson, B. S. (2021). College credit training and professional
development course for PAL facilitators. Unpublished manuscript. Department of Curriculum and
Instruction, University of Minnesota. Minneapolis, MN.

At the University of Minnesota during fall 2006, a college-credit course was created to help group leaders
apply educational theories during their study group sessions with the campus Peer Assisted Learning
(PAL) program. The Peer Assisted Learning (PAL) program at the University of Minnesota is a primary
academic support program for historically difficult, introductory college courses that serve as gatekeepers
to academic degree programs. Based upon operating principles of other programs and educational
theories, PAL is integrated into the courses it serves. This course was required of all new group leaders
starting during fall semester. Rather than a didactic class format led by me as the instructor, a
collaborative seminar model was employed. In the class, these students studied education theory articles
and discussed how to apply this information to their weekly sessions. This understanding helped them
create new learning activities not contained in the formal training program. It also made better sense of
dynamics within the group and how to employ culturally-sensitive learning activities. This course was part
of a larger required professional development component for the study group leaders. The course has
seven learning objectives: (1) Identify and discuss the application of learning theories with peer-assisted
learning groups. (2) Increase skill in small group management skills to achieve learning objectives. (3)
Contextualize learning strategy modeling and instruction within the specific academic context area
supported by PAL. (4) Learn to analyze the learning needs of others and make modifications to the
learning environment. (5) Grow as an independent learner and build upon their current strengths through
development of new learning strategies. (6) Further develop intellectual skills of analysis, synthesis,
critical evaluation, and application through completion of course activities. (7) Adopt new strategic
learning strategies to successfully apply with course material. The course requires students to make
weekly journal entries through the course web site which is only viewable by the course instructor. The
entries focus on the reflections about their academic and personal changes as a result of this experience.
In addition, the PAL facilitators complete an extensive end-of-term experience survey as a capstone
reflection of their experience and how they changed academically and personally.

Arendale, D. R., Hane, A. R., & Fredrickson, B. S. (2021). Professional identity development for PAL
facilitators. Unpublished manuscript. Department of Curriculum and Instruction, University of Minnesota.
Minneapolis, MN.

Research studies with study group leaders discovered that they constructed their own professional
identity beyond what was contained in their official job description for work in the peer academic support
program. These study group leaders developed professional identities more congruent with new teachers
than with fellow student paraprofessionals. Insights from this study help explain behaviors exhibited by
the study group leaders and provide opportunities for enhanced training and professional development
growth in their peer study program experiences. The Peer Assisted Learning (PAL) program at the
University of Minnesota is a primary academic support program for historically difficult, introductory
college courses that serve as gatekeepers to academic degree programs. Based upon operating
principles of other programs and educational theories, PAL is integrated into the courses it serves. This
manuscript is currently under review by a journal and is not available for download at this time.

Arendale, D. R., Hane, A. R., & Fredrikson, B. S. (2021). Leader identity emergence of study group
facilitators. Journal of Peer Learning.
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This qualitative study at the University of Minnesota-Twin Cities (USA) investigated leader identity
emergence of study group facilitators. There is a gap in the professional literature regarding study group
programs and identity emergence of the student paraprofessionals who facilitate the study sessions. This
study built upon previous studies of identity formation by integrating educational theories that help explain
the changes that occurred. Peer study group programs are a powerful co-curricular experience. This
study provided answers of why and how identity emergence occurred. The Leader Identity Development
Model for Peer Study Group Facilitators was developed based on the findings from this study and other
experiences with study group leaders over the past three decades by David Arendale to help predict this
change and experiences that supported identity formation. Among those catalysts were written reflections
by the study group leaders throughout the academic term about what they learned about themselves and
their conversations with other study leaders and the study group program manager. Implications are
provided that explain how peer programs can become a more transformative learning ecosystem. Peer
learning programs present an untapped personal and professional development program for student
leaders that would be even more powerful if it was intentional rather than serendipitous.

Arendale, D. R., & Lilly, M. (Eds.). (2014). Guide for Peer Assisted Learning (PAL) facilitators.
Minneapolis, MN: Department of Postsecondeary Teaching and Learning, College of Education and
Human Development, University of Minnesota. Available online: ERIC database (ED546634) and
http://z.umn.edu/facilitatortoolkit

The 180+ training workbook is used with the student facilitators of the Peer Assisted Learning (PAL)
program at the University of Minnesota. Following a basic overview of the PAL model, the workbook is
organized around the basic principles upon which the PAL program operates: (a) theory guides PAL
learning activities; (b) express multicultural competency; (c) facilitate a blend of PAL session activities; (d)
shift PAL session authority and ownership to the participating students; (e) both facilitators and
participants model productive learning behaviors during the study sessions; (f) PAL sessions vary in
different academic content areas; (g) model student self-monitoring strategies; and (h) engage students
with each other regarding the academic content. The workbook also incorporates stories from the PAL
facilitators and their experiences in the program. These stories are excerpted from a longer book edited
by Lana Walker in 2010, Two (or more) heads are better than one: Adventures in leading group learning,
a facilitator storybook. The Peer Assisted Learning (PAL) program at the University of Minnesota is a
primary academic support program for historically difficult, introductory college courses that serve as
gatekeepers to academic degree programs. Based upon operating principles of other programs and
educational theories, PAL is integrated into the courses it serves.

Benson, J., & Lilly, M. (2017). Peer-Assisted Learning Program: Guide for team leaders. Minneapolis,
MN: SMART Learning Commons, University of Minnesota. Available online: University of Minnesota
Digital Conservancy, https://z.umn.edu/PALleaderguide

The Guide for Team Leaders is designed to inspire personal exploration of leadership within PAL, SI, and
related academic support programs. Depending on the program, there may already be an existing
structure in place where an experienced facilitator/leader mentors their own team of peers functioning in a
similar role. These team leaders can create opportunities for members to interact, share knowledge, and
promote the professional growth of their peers. This guide was originally designed to support the growth
of such team leaders within the Peer-Assisted Learning (PAL) Program at the University of Minnesota.
However, as this work progressed, it became clear that the ideas were applicable to a variety of team
leadership roles. This hands-on guide delves into such topics as meta-cognition, team member identity
and participation, meeting/discussion topics and activities, and much more. Interactive activities
encourage readers to reflect on these topics, while providing ample space for them to record their
insights. It complements the Guide for Peer Learning Facilitators and utilizes activities in Tried and
Tweaked, both of which are works developed by the University of Minnesota’s PAL Program.

Cheng, D., & Walters, M. (2009). Peer-Assisted Learning in mathematics: An observational study of
student success. Australasian Journal of Peer Learning, 2(1), 22-39. Available online:
http://ro.uow.edu.au/ajpl/vol2/iss1/3.

The Peer Assisted Learning (PAL) program at the University of Minnesota includes design features from
the Supplemental Instruction (SI), Structured Learning Assistance (SLA), Peer-led Team Learning
(PLTL), and the Emerging Scholars Program (ESP). The PAL program requires mandatory attendance of
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each weekly PAL session. To estimate the impact of attending weekly math PAL sessions has on
students' chances of successful course completion, an observational study was conducted fall 2008 of
534 University of Minnesota students enrolled in two undergraduate math courses. In addition to
measuring PAL attendance, 16 other factors were considered in this analysis. Success was defined as
passing the class with a C- or above, and failure as receiving a D+ or below, including withdrawals. In
addition to PAL attendance, 16 other factors were considered in their analysis. Attending all PAL sessions
during the semester corresponded with ten times higher odds of success than attending one. The Peer
Assisted Learning (PAL) program at the University of Minnesota is a primary academic support program
for historically difficult, introductory college courses that serve as gatekeepers to academic degree
programs. Based upon operating principles of other programs and educational theories, PAL is integrated
into the courses it serves.

Ediger, K.-A. (2007). Peer Assisted Learning sessions: Building a community of learning and
achievement. Unpublished manuscript. Department of Postsecondary Teaching and Learning, University
of Minnesota. Minneapolis, MN.

This study examined the first two years of the Peer Assisted Learning (PAL) program developed at the
University of Minnesota. The PAL program is based on several national peer learning programs including
Supplemental Instruction, Peer-led Team Learning, and the Emerging Scholars Program. The evaluation
revealed benefits for both the PAL participants and the facilitators. Some of the PAL courses examined
had a mandatory attendance policy and others were available to enrollees who attended voluntarily. For
PAL courses where attendance was mandatory, a student was deemed a nonparticipant if they failed to
attend at least half of the PAL sessions during the academic term. Both a quantitative and qualitative
study was conducted. The quantitative study revealed statistical significance for the PAL participants at
the p <.05 or lower for earning a higher percentage of A grades and lower rates of C, D, F, and course
withdrawal as compared with PAL nonparticipants. The qualitative study of the PAL facilitators identified
five outcome themes in their own experience in the PAL program (a) enhanced personal learning and
study skills, (b) increased group facilitation and decision making skills, (c) increased confidence and
enjoyment during learning, (d) positive relationships with participating students, and (e) sense of
community in helping others grow and learn. The PAL facilitators also perceived changes among their
PAL participants (a) increased analytical skills; (b) increased confidence and risk taking behaviors; (c)
increased importance and effectiveness of working in small groups; (d) increased comfort when engaging
and sharing ideas with other students; and (e) increased academic autonomy, diversity of study
strategies, and self-reliance. The Peer Assisted Learning (PAL) program at the University of Minnesota is
a primary academic support program for historically difficult, introductory college courses that serve as
gatekeepers to academic degree programs. Based upon operating principles of other programs and
educational theories, PAL is integrated into the courses it serves.

Lilly, M. (2018). Cultural competence. Paper presented at the 10th International Conference on
Supplemental Instruction, Seattle, WA. Available online: https://info.umkc.edu/si/wp-
content/uploads/2018/06/Cultural-Competence-Mary-Lilly.pdf.

In the classroom, being culturally competent involves an understanding of how cultures differ under the
surface and how cultures respond differently to similar situations

Lilly, M., & Goergen, K. (2011). Peer Assisted Learning: Consistency goes with success. Unpublished
manuscript. SMART Learning Commons, University of Minnesota-Twin Cities. Minneapolis, MN.

This study examined academic outcomes for PAL participants in college algebra and precalculus in the
2009, 2010, and 2011 academic years, focusing on the variable of PAL session attendance. Students
attending nine or fewer sessions were considered nonparticipants. Attending PAL sessions ten or more
times placed them in the participant category. For purposes of the study, a high threshold was
established to qualify as a PAL participant. Two different introductory mathematics courses were
examined repeatedly over the three-year period. The PAL participants earned a higher final course grade
that was statistically significant (p< .05). The difference in graes between the PAL participants and
nonparticipants ranged between one-half to a full-letter grader higher for the PAL participants. These
findings reinforced the UMN model for the PAL program of requiring attendance so students will realize
PAL’s maximum positive benefits. The Peer Assisted Learning (PAL) program at the University of
Minnesota is a primary academic support program for historically difficult, introductory college courses

53



that serve as gatekeepers to academic degree programs. Based upon operating principles of other
programs and educational theories, PAL is integrated into the courses it serves.

Lilly, M., & Sands, J. (2019). Guide for Peer Learning Facilitators. SMART Learning Commons. University
of Minnesota-Twin Cities. Available online: University of Minnesota Digital Conservancy,
https://z.umn.edu/PALfacilitatorguide

The Guide for Peer Learning Facilitators is the foundation of a formal training program at the University of
Minnesota, in which undergraduate students learn how to lead weekly study sessions for their peers in a
classroom setting for specific courses — primarily ones with high enroliment and prone to higher than
average D,F, Withdrawal rates. Training and professional development throughout the academic year
have been the cornerstones to the success the facilitators have realized. The eight principles that govern
the program — crafted by Dr. David Arendale in his original publication of the same name — address topics
such as cooperative learning theory, multicultural competency, metacognition, study strategies, and group
dynamics. The book, updated in April 2019, also provides a directory of useable forms and worksheets
and a bibliography of related publications.

Paz, J., & Lilly, M. (Eds.). (2014). Tried and tweaked: Activities to re-energize peer learning sessions.
Minneapolis, MN: SMART Learning Commons, University of Minnesota.Available online: University of
Minnesota Digital Conservancy, https://z.umn.edu/PALactivities

“Tried and Tweaked: Activities to re-energize peer-learning sessions” is a collection of activities designed
and conducted by undergraduate students at the University of Minnesota to use in their role as facilitators
leading study sessions in the University’s Peer-Assisted Learning (PAL) Program. The activities were
developed and tested during their weekly sessions and focus on two particular guiding principles of the
PAL program (there are eight): modeling productive learning behaviors, and engaging students with each
other. Each activity offers suggestions for preparation, supplies needed, appropriate courses, and the
type of student grouping used in the activity. The spirit in which these session activities are designed is
one of creating an informal, social, and welcoming environment. This is a companion volume to the Guide
for Peer Learning Facilitators, which details all eight principles.

Sands, J., Lilly, M., & Arendale, D. R. (2017). Guide for Peer-Assisted Learning (PAL) facilitators.
Minneapolis, MN: SMART Learning Commons, University of Minnesota. For more information
https://www.lib.umn.edu/smart/guide-peer-learning-facilitators

This training manual is used with the Peer Assisted Learning (PAL) program at the University of
Minnesota. It is organized around eight principles for the student paraprofessionals to guide their work
with assisting students to excel in historically-difficult courses.

Walker, L. (Ed.). (2010). Two (or more) heads are better than one: Adventures in leading group learning,
a facilitator storybook. Minneapolis, MN: SMART Learning Commons, University of Minnesota.Available
online: University of Minnesota Digital Conservancy, https://z.umn.edu/PALadventures

Whether as study group leaders, undergraduate TA’s, or tutors, college students working in peer-led
academic support programs have a unique role in the learning environment - acting as model students
and sharing their productive study behaviors. Along the way, these students gather wisdom and insight
into what works and what doesn’t when assisting their fellow undergrads. The Peer-Assisted Learning
(PAL) Program at the University of Minnesota has compiled a storybook to capture some of that wisdom
so that those who follow can benefit from their predecessors' experiences - some positive, some
challenging, but all "learning opportunities”. Two (or More) Heads are Better than One: Adventures in
leading group learning is a collection of first person narratives, told by peer facilitators and recorded and
edited by one of the PAL program’s undergraduates - Lana Walker. What began as her thesis project, the
collection turned into a book that has become a staple in the pre-semester training workshops and weekly
team meetings. The stories are a springboard for discussions of program policies, the particulars of
cooperative learning, and a clearer understanding of roles and boundaries. The format is engaging; peer
leaders find some of the stories “funny” and laugh along with the narrators about their experiences.
Anyone working with undergrads will see how they can benefit from these honest and thoughtful
reflections, carefully grouped by topic, with stimulating, open-ended questions at the end of each chapter.
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Peer-Led Team Learning (PLTL)

The program was developed at the City University of New York in the 1990s.
Support through a grant from the National Science Foundation has assisted in the
model being adopted by more than 100 institutions. Student-leaders (peers) guide the
activities of small groups of students in weekly Workshop meetings. The students work
through challenging problems that are designed to be solved cooperatively. The peer
leaders are trained to ensure that the students are actively and productively engaged
with the material and with each other. This methodology offers a number of educational
opportunities: the supportive format encourages questions and discussions that lead to
conceptual understanding; students learn to work in teams and to communicate more
effectively; peer leaders learn teaching and group management skills. The following are
guiding principles of PLTL: the program is integral to the course through required
attendance at two hours of workshop time weekly; peer leaders are trained in group
leadership and course content; activities and materials are challenging yet accessible
(e.g., worksheets, supplemental workbook); faculty are deeply involved in the program;
physical space and environments are conducive to discussion and learning; and the
program has strong support from the institution (Roth, Goldstein, & Marcus, 2001). The
Peer-Led Team Learning International Society supports practitioners and institutions
implementing PLTL, both in the U.S. and internationally. They host an annual
conference that rotates around the globe, http://pltlis.org/

1 - Homepage of the annotated bibliography of postsecondary peer cooperative learning programs.
Compiled and edited by David R. Arendale, https://www.arendale.org/peer-learning-bib

This website contains annotated bibliographies on all known publications related to the following national
or international peer learning models: Accelerated Learning Groups, Emerging Scholars Program, Peer
Assisted Learning (UMN), Peer-Led Team Learning, Supplemental Instruction (also known as PAL,
PASS, and other names), Structured Learning Assistance, and Video-based Supplemental Instruction.
The annotated bibliography is also provided as separate smaller bibliographies for each of the individual
peer models and topics that include any of the models. The database is also available for download for
personal use under a Creative Commons license.

2 - Homepage of the Peer-Led Team Learning International Society.http://pltlis.org/

PLTLIS Vision: Our vision is that Peer-Led Team Learning is integral to excellent educational practice.
PLTLIS Mission: Our mission is to foster student learning through peer-led teams by supporting
practitioners and institutions. PLTLIS Goals: To achieve our mission and vision we will transform formal
education by: Training practitioners and students; Establishing and maintaining an international
organization; Disseminating content, research, and best practices; Supporting PLTL programs across
disciplines/ departments/ campuses; Examining and addressing hindrances to adoption; Providing ideas
for PLTL implementation; and Supporting institutional strategic plans through PLTL implementation

3 - Homepage of the Peer-Led Team Learning Program. Gosser, David K (Ed.).
https://sites.google.com/view/pltl

This is the internet web page for the Peer-Led Team Learning (PLTL) Program originally developed at the
City University of New York in the mid-1990s. Information and materials available through this website
include: program overview, research studies, workshop training and conference schedule, available
materials to purchase, grant program to assist with PLTL implementation, PLTL newsletter, calendar of
upcoming events, contact information for PLTL program staff and persons from adopting institutions
across the U.S., and other information resources. PLTL has been funded by the National Science
Foundation to support its national dissemination.
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4- Homepage of PLTL Advances in Peer-Led Learning Journal. https://journal.pltlis.org.

The Advances in Peer-Led Learning Journal is published by the Peer-Led Team Learning International
Society (PLTLIS). It is an online, bi-annual journal publishing original, peer-reviewed articles on research,
evaluation, and instructional practices related to peer-facilitated models of learning. PLTLIS encourages
the inclusion of content from all academic disciplines at all levels of education. The goal of this journal is
to communicate research and innovations in peer-facilitated models of learning, like PLTL. The editorial
board and the journal editor, Dr. Jim Becvar, will oversee a transparent and streamlined process to
ensure a fair and informative peer-review process. The first issue of the journal is planned for online
publication in winter 2020. Please see the author guidelines for full details about the submission process
and requirements. You can contact the editorial team with any questions you may have using
journal@piltlis.org.

5 - Homepage of the PLTL Progressions Newsletter. City University of New York. New York City, NY.
https://sites.google.com/site/quickpltl/

Progressions is the official newsletter of Peer-Led Team Learning. It provides program overview
information, data studies, and information about training workshops.

7 - Homepage of YouTube videos related to Supplemental Instruction; Peer-Led Team Learning; and
Peer Assisted Learning Program. https://z.umn.edu/peerlearningyoutube

This YouTube channel aggregates posted videos by peer learning programs related to Supplemental
Instruction (UMKC model), Peer-Led Team Learning (CUNY model), and Peer Assisted Learning (UMN
model). Sl is also know by other names included PAL and PASS. Click on "playlists" tab in the main menu
bar to locate the particular peer learning program or topic of interest. This YouTube channel is not
formally associated with Sl or PLTL but is managed by David Arendale who helped with a larger team to
create the UMN PAL model. It is also a location where David Arendale posts videos of his scholarly
interests with peer learning and includes interviews with student peer study group leaders and others.

Acosta, C., Becvar, J. E., & Saupe, G. B. (2012). Workshop bonding via the group project. Conference
Proceedings of the Peer-led Team Learning International Society Inaugural Conference, Brooklyn, NY.
http://pltlis.org/wp-content/uploads/2012%20Proceedings/Acosta-2012.docx

Peer-Led Team Learning Program at the University of Texas at El Paso (UTEP) encourages peer leaders
to develop many different methodologies to guide the students to better understand the subject material
and to utilize the resources available to make students in Workshop better students. This is especially
important because the majority of the students taking the course are freshman students. Each student
learns in a slightly different way. For four semesters, the first author utilized a strategy called the ‘Group
Project’ to promote student learning and personal review of the material. The Group Project provided a
mechanism for students to learn how to employ resources beyond the text and how to work in a group as
a team. The Group Project served as a tool for students to develop long-term study groups that the first
author often observed working as functional study units in later semesters.

Adamczeski, M., Ibrahim, S., Santos, P., Castille, A., Kreig, M., & Tran, L. (2004). Peer-led Team
Learning: Implementation into the first and second semester of general, organic, and biological chemistry
curriculum at San Jose City College. Conference Proceedings of the 227th American Chemical Society
National Meeting, Anaheim, CA. For more information, contact the authors at the Department of Math and
Science, San Jose City College, 2100 Moorpark Ave., San Jose, CA 95128, email:
madeline.adamczeski@sjcc.edu

Peer-led Team Learning (PLTL) was used in introductory courses in general, organic, and biological
chemistry courses at San Jose City College. Research studies suggest higher student grades, higher
levels of persistence,.

Akhter, F. (2019). Exploration of the lessons learned by students attending peer-led workshops. CUNY
New York City College of Technology. New York, NY. https://academicworks.cuny.edu/ny_pubs/398/

The study is conducted with students attending an additional one-hour a week peer-led workshop
associated with their Pre-Calculus class. The study focuses on the following research questions: Do peer-
led workshops help students become better at problem solving? What are the lessons learned from peer-
led workshops that can be useful and applicable in future courses? Data will be collected through
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administrating surveys to the students in the peer-led workshop. The data will be organized, analyzed and
presented at the poster session.

Akinyele, A. F. (2010). Peer-led Team Learning and improved performance in an allied health chemistry
course. The Chemical Educator, 15, 353-360.

Alberte, J., Cruz, A., Rodgriguez, N., & Pitzer, T. (2012). Hub n' spokes: A model for centralized
organization of PLTL at Florida International University. Conference Proceedings of the Peer-led Team
Learning International Society Inaugural Conference, Brooklyn, NY. http://pltlis.org/wp-
content/uploads/2012%20Proceedings/Alberte-2-2012.docx

Peer-Led Team Learning (PLTL) at Florida International University (FIU) is an active learning component
added to several courses within the Department of Biological Sciences. Since its inception in 2000, the
program’s model has evolved to accommodate a large volume of students and courses. FIU utilizes a
centralized model in the administration of the program. This office manages every aspect of the PLTL
workshops, ensuring the standardization and overall quality of workshops across all course subjects. The
model reduces faculty’s time commitment and allows for a student-centered administration. This model of
administration is a key factor in FIU PLTL becoming a self-sustaining, institutionalized component of
undergraduate biology education.

Alberte, J. L., Cruz, A., Rodriguez, N., & Pitzer, T. (2012). PLTL in pajamas: Lessons learned. Conference
Proceedings of the Peer-led Team Learning International Society Inaugural Conference, Brooklyn, NY.
http://pltlis.org/wp-content/uploads/2012%20Proceedings/Alberte-2012.docx

Peer-Led Team Learning (PLTL) in the Biology Department at Florida International University (FIU)
incorporates the use of “cyber” learning (cPLTL). Using laptops and cameras, students and Peer Leaders
communicate in real time, fulfilling the requirements of the standard model of PLTL. Participants are
trained in the use of required software and technology. Initial observations indicate that students perform
at least as well in cPLTL as in traditional workshops. Students who cannot or will not attend in-person
PLTL workshops are able to take advantage of the boost. FIU is successfully moving toward cPLTL
institutionalization alongside the in-person model. Real-time, interactive participation is a cornerstone of
PLTL. In cPLTL, this is facilitated through the use of webcams, headsets with microphones, and personal
document cameras. Students can borrow these materials directly from the PLTL office if they do not
personally own the materials. There are no additional costs incurred for the students. Most students
already have webcams and microphones. Even though many computers and webcams have built-in
microphones, it is best to use a microphone that is directly attached to a headset, in order to reduce
feedback, background noise, and the “echoing effect.” To facilitate the real-time sharing of student work,
personal document cameras are used. This is particularly important when the learning objectives of the
workshop module include the understanding of mathematics or the manipulation of chemical equations.
(Using the document cameras is extremely beneficial, but it is not an absolute requirement in order to
have a successful cPLTL workshop.) The iPEVO P2V USB personal document cameras were used at
IUPUI and FIU (Mauser et al., 2011). We recommend the establishment of a stable in-person PLTL
program before attempting to develop a cyber PLTL program. Any program attempting to implement
PLTL for the first time faces a number of pragmatic and pedagogical issues that will only be confounded if
attempting to implement a cyber-based system(solely or concurrently). Once established it would be far
easier to maneuver the technological landscape of cPLTL. During initial implementation of cPLTL,
experienced PLs are used to conduct the cyber workshops. These PLs were chosen because of their
experience and ability to properly conduct a workshop. This allowed the staff to focus more on
technological issues. Starting with only a handful of PLs and PLTL sections is important in learning how to
manage, structure, and build a PLTL program.

Alberte, J. L., Cruz, A., Rodriguez, N., & Pitzer, T. (2012). The PLTL leader boost. Conference
Proceedings of the Peer-led Team Learning International Society Inaugural Conference, Brooklyn, NY.
http://pltlis.org/wp-content/uploads/2012%20Proceedings/Alberte-3-2012.docx

Qualitative data has demonstrated the impact of PLTL on a Peer Leader’s academic performance. In this
paper we quantitatively show the presence of the Peer Leader boost at Florida International University.
Just as in any apprenticeship role, Peer Leaders undergo an extensive training program and it is this
experience which provides an advantage. Training includes pedagogy, classroom dynamics, science
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concepts, and critical thinking skills equipping Peer Leaders with the necessary skills to manage a
productive active learning environment. Initial observations and feedback indicate that participation as a
Peer Leader adds value such as enculturation in the discipline, increased performance in traditionally
assessed learning outcomes, and increased retention within the discipline. Preliminary data demonstrates
a significant difference in the academic success of Peer Leaders in their own course work. This analysis
was performed on large enroliment upper-level courses which indicated up to a letter grade difference
between Peer Leaders and non-Peer Leaders.

Aldridge, J. N. (2011). From access to success in science: An academic-student affairs intervention for
undergraduate freshmen biology students. (Ed. D. dissertation), University of Delaware.

The first year experience is known to present an array of challenges for traditional college students. In
particular, freshmen who major in a STEM discipline have their own unique set of challenges when they
transition from high school science and math to college science and math; especially chemistry. As a
result, students may encounter negative experiences which lower academic and social confidence. This
project was designed as a pilot study intervention for a small group of freshmen biology students who
were considered academically at-risk due their math SAT scores. The study occurred during the fall
semester involving an enhanced active learning component based on the Peer-led Team Learning (PLTL)
general chemistry supplemental pedagogy model, and a biology-focused First Year Experience (FYE).
PLTL workshops took place in freshmen residence halls, creating a live-n-learn community environment.
Mid-term and final chemistry grades and final math grades were collected to measure academic progress.
Self-reporting surveys and journals were used to encourage participants to reconstruct their experiences
and perceptions of the study. Descriptive analysis was performed to measure statistical significance
between midterm and final grade performance, and a general inductive qualitative method was used to
determine academic and social confidence as well as experiences and perceptions of the project.
Findings of this project revealed a statistically significant improvement between chemistry midterm and
final grades of the sample participants. Although academic confidence did not increase, results reveal
that social confidence progressed as the majority of students developed a value for studying in groups.

Aline, F., Zeng, S., & Yu, Y. M. (2012). Using Bloom’s Taxonomy in a peer-led workshop in probability
and statistics. Conference Proceedings of the Peer-led Team Learning International Society Inaugural
Conference, Brooklyn, NY. http://pltlis.org/wp-content/uploads/2012%20Proceedings/Aline-2012.docx
Bloom’s Taxonomy goes hand in hand with the peer-led workshop's methods by providing us as peer
leaders with a structured order of the learning levels taken to extend our learning capabilities. We, the
Peer Leaders, assist students into progressing to the next level in mathematics by going beyond recalling,
understanding and applying (Levels 1-3 of Bloom’s Taxonomy). In our Probability and Statistics | and |l
workshop, we apply Bloom’s Taxonomy to help the students, especially with the application of
comprehension, application, and analysis (Levels 2-4). By proposing questions to the students, we initiate
the recollection of the subject at hand. As a result, these questions help the establishment and
encouragement of critical thinking for the students, especially in the higher levels. The Analytical level
(Level 4) specifically shows that an individual can know whether what he or she is doing allows them to
perform well in the subject.

Allen, D., & Tanner, K. (2005). Infusing active learning into the large-enroliment biology class: Seven
strategies, from the simple to complex. Cell Biology Education, 4(4), 262-268.
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1305885.

This article describes seven approaches to improving the quality of learning in a large biology class. Peer-
led Team Learning (PLTL) is one of the seven. The narrative provides a basic overview of the program.

Allen, D. E., & White, H. B. (2001). Peer facilitators of in-class groups: Adapting problem-based learning
to the undergraduate setting. In J. E. Miller, J. E. Groccia & M. S. Miller (Eds.), Student assisted teaching:
A guide to faculty-student teamwork. Bolton, MA: Anker Publications

Amaral, K. E., & Vala, M. (2009). What teaching teaches: Mentoring and the performance gains of

mentors. Journal of Chemical Education, 86(5), 630-633.
https://pdfs.semanticscholar.org/2091/a11832b7ca92270be374c0bb4276889abf2c.pdf.
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The benefits of mentoring were determined by comparing the mentors’ performance in chemistry to the
and y groups of students (students who were prepared for general chemistry and those who were under-
prepared for general chemistry, respectively). The influence of previously acquired mathematical prowess
on the grade attained in the mainstream chemistry course was determined by a linear regression analysis
of the quantitative SAT scores versus course grade. Neither the average, first, or highest course grades
were found to correlate with quantitative SAT scores. Both the mentors and the students in the y group
had enrolled in a minimum of one semester of chemistry prior to their enroliment in the first-semester
general chemistry course, while first-semester general chemistry course was the first chemistry course for
the students in the 8 group.

Anderson, T. L. (2008). What can we do about ‘Parker’? A case study of a good student who didn't ‘get’
organic chemistry. Chemistry Education Research and Practice, 9, 93-101. doi: 10.1039/b806223b.
https://www.researchgate.net/publication/244553407_What_can_we_do_about_%27Parker%27_A_case
_study_of a_good_student_who_didn%27t_%27get%27 _organic_chemistry.

This paper is based on a qualitative study of seven students enrolled in a two-semester organic chemistry
course for chemistry and chemical engineering majors that focused on the reasoning the students had
used to answer questions on the course exams. Narrative analysis was applied to create case records for
each participant that were then subjected to a cross-case analysis of similarities and differences among
the participants. The data were found to be consistent with a theoretical framework that differentiates
between instrumental and relational learning. The intense speed with which material was covered and the
complexity of the material was found to drive even those students who valued a relational understanding
towards functioning as instrumental learners. Particular attention is paid to one participant in the study,
Parker, who had been a successful chemistry major until he entered the second year organic course.

Aponie, Y., Castro, L., Naldik, Y., Melendex, D., & Feliu, L. (2002). Organic chem-e-chem, a Peer-led
Team Learning mentoring/tutoring program in organic chemistry at Universidad Metropolitana.
Conference Proceedings of the 223rd American Chemical Society National Meeting, Orlando, FL.
Peer-led Team Learning (PLTL) has been used at the Metropolitan University of Puerto Rico to support
higher student achievement in introductory chemistry courses. The institutional name for the program is
Chem-2-Chem. Participating students earn higher rates of quality grades (A, B, C) and lower rates of D,
F, or withdrawals. Both participants and student peer leaders report improved morale and self-esteem.

Arendale, D., R, (Compiler/Editor),. (2020). Annotated bibliography of postsecondary peer cooperative
learning programs. Unpublished manuscript. Department of Curriculum and Instruction, University of
Minnesota. Minneapolis, MN. Available online: http://z.umn.edu/peerbib

This annotated bibliography contains all known citations regarding the following postsecondary peer
collaborative learning programs: Accelerated Learning Groups (ALGs), Emerging Scholars Program
(ESP), Peer Assisted Learning Program (PAL), Peer-led Team Learning (PLTL), Structured Learning
Assistance (SLA), Supplemental Instruction (Sl) also known as PASS, and Video-based Supplemental
Instruction (VSI). It has nearly 1,600 entries in the following categories: dissertations and thesis papers;
books, chapters, and monographs; journal articles; audio and videotapes; newsletter articles; ERIC
documents; published conference proceedings; unpublished manuscripts; Internet resources; newspaper
and magazine press coverage. In addition to the print version of the document, the web site provides a
downloadable version of the EndNote database that permits searching by a variety of criteria along with
several subject bibliographies.

Arendale, D. R. (2004). Pathways of persistence: A review of postsecondary peer cooperative learning
programs. In I. M. Duranczyk, J. L. Higbee & D. B. Lundell (Eds.), Best practices for access and retention
in higher education (pp. 27-42). Minneapolis, MN: Center for Research on Developmental Education,
General College, University of Minnesota. Available online:
http://education.umn.edu/CRDEUL/monographs.html.

This chapter focused intentionally on a subset of the educational practice that share a common focus with
increasing student persistence towards graduation. Rather than a meta-analysis of all published research
studies, this chapter is a preliminary review and a description of six models. At the end of the chapter
several suggestions are made for differentiating the models from each other and the level of institutional
resources and resolve with implementing them. The six student peer learning programs included in this
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chapter meet the following characteristics: (a) the program must have been implemented at the
postsecondary or tertiary level, (b) the program has a clear set of systematic procedures for its
implementation at an institution, (c) program evaluation studies have been conducted and are available
for review, (d) the program intentionally embeds learning strategy practice along with review of the
academic content material, (e) the program outcomes include both increased content knowledge with
higher persistence rates, and (f) the program has been replicated at another institution with similar
positive student outcomes. From a review of the professional literature six programs emerged:
Accelerated Learning Groups (ALGs), Emerging Scholars Program (ESP), Peer-Led Team Learning
(PLTL), Structured Learning Assistance (SLA), Supplemental Instruction (SI), and Video-based
Supplemental Instruction (VSI). As will be described in the following narrative, some of the programs
share common history and seek to improve upon previous practices. Other programs were developed
independently.

Arendale, D. R. (2009). Course-based Learning Assistance (CLA) program guide. In S. Clark-Thayer & L.
P. Cole (Eds.), NADE self-evaluation guides: Best practice in academic support programs (2nd ed., pp.
105-138). Clearwater, FL: H&H Publishing.

These program standards provide guidance for management of postsecondary peer cooperative learning
programs such as Accelerated Learning Groups (ALGs), Emerging Scholars Program (ESP), Peer
Assisted Learning Groups (PAL), Peer-Led Team Learning (PLTL), Supplemental Instruction (Sl),
Structured Learning Assistance (SLA), and Video-based Supplemental Instruction (VSI). These standards
were developed through extensive field testing of professionals in the field operating these peer learning
programs. There are six sections to the chapter: mission and goals; assessment and evaluation; program
design and activities; human resources; and value system. The items within each section are divided
between essential (important for any peer learning program) and recommended (useful for some peer
learning programs due to their design). A more detailed examination of assessment and evaluation of
peer learning programs is provided elsewhere in the larger publication.

Arendale, D. R. (2009). Specific assessment and evaluation protocols for Course-based Learning
Assistance (CLA) programs. In S. Clark-Thayer & L. P. Cole (Eds.), NADE self-evaluation guides: Best
practice in academic support programs (2" ed., pp. 183-193). Clearwater, FL: H&H Publishing.

These program standards provide guidance for assessment and evaluation of postsecondary peer
cooperative learning programs such as Supplemental Instruction (SI), Structured Learning Assistance
(SLA), Emerging Scholars Program (ESP), Accelerated Learning Groups (ALGs), Peer Assisted Learning
(PAL), Video-based Supplemental Instruction (VSI), and Peer-led Team Learning (PLTL). These
standards were developed through extensive field testing of professionals in the field operating these
peer learning programs. There are four progressive levels of assessment and evaluation: program activity
reports, immediate outcomes, short-term outcomes, and longer-term outcomes. The levels within each
section are divided among questions to investigate, data needed for collection for analysis, and finally,
analysis procedures. Depending on the particular peer learning program, some of these protocols would
be more appropriate than others. A more detailed examination of mission, program design,
administration, and other issues related to implementation of peer learning programs is provided
elsewhere in the larger publication.

Arendale, D. R. (Writer). (2019). Lessons learned from the major peer learning programs
[Video].https://hdl.handle.net/11299/212251

This video provides best practices and common elements among the major peer learning programs
operating at the college level. It identifies the best practices for improving program outcomes so students
earn high grades and persist at the institution longer.

Arendale, D. R. (2020). Draft Course-based Learning Assistance (CLA) program guidelines. Department
of Curriculum and Instruction, University of Minnesota. Available online: https://z.umn.edu/peerguides
and https://www.arendale.org/peer-learning-resources

Course-Based Learning Assistance (CLA) is defined as peer cooperative learning assistance that
accompanies a specific targeted course to serve as a supplement for that course. While many CLA
activities operate outside of the course, CLA is integrated into the course by some instructors. Other CLA
programs are hybrid or totally online. These guidelines are applicable to national and international CLA
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program models have been implemented at thousands of postsecondary and tertiary institutions in more
than thirty countries (a) Emerging Scholars Program, (b) Peer-Led Team, (c) Structured Learning
Assistance, (d) Supplemental Instruction, and (e) Video-based Supplemental Instruction). When using the
CLA Guides, it is not expected that administrators of campus CLA programs implement every “essential”
and “recommended” practice listed in this guide. Some “essential” practices are not relevant to a
particular type of CLA program. Limitations of campus budget, personnel, and available time make other
“essential” practices difficult to implement. “Recommended” practices are simply practices that some CLA
program administrators have found helpful. Therefore, those practices have been separated from the
“essential” ones. For simplicity’s sake, all the practices have been divided into these two categories.
Some “recommended” practices could be categorized as aspirational, something to pursue if there is
sufficient budget, personnel, and time to implement. The bottom line is that the purpose of the guides is
not to judge existing programs, but rather to provide guidance and practices that could increase their
effectiveness and efficiency. In addition to their use for academic study groups, these guides may be
useful for faculty members to incorporate learning activities and pedagogies into their courses. The
administrative and education best practices in this publication have been reviewed and approved by
multiple members of an external expert panel of qualified reviewers. Educators need to investigate these
education practices to discover effective learning practices that can be adapted and adopted for use in
supporting higher student achievement, closing the achievement gap, increasing persistence to
graduation, and meeting the needs of culturally-diverse and historically-underrepresented students.
Updates to this set of guidelines are available at https://z.umn.edu/peerguides

Arendale, D. R. (Writer). (2020). Peer-led Team Learning (PLTL) Overview
[Video].https://hdl.handle.net/11299/212130

Peer-led Team Learning (PLTL) is a model of teaching undergraduate STEM courses that integrates
peer-led workshops as an integral part of a course to increase success for all enrolled students,
especially those that are historically-underrepresented. PLTL was created at City University of New York
and is used at colleges around the world.

Arendale, D. R. (Writer). (2020). Commnon elements among major peer learning programs
[Video].https://hdl.handle.net/11299/212128

This video identifies the common elements, purposes, student challenges, and design features shared
among the major postsecondary peer learning programs that operate on college campuses throughout
the world. These programs include Emerging Scholars Program, Peer-led Team Learning, Peer Assisted
Learning Program, Structured Learning Assistance, Supplemental Instruction (also known as PASS and
other names), and Video-based Supplemental Instruction.

Arendale, D. R. (2020). Lessons learned in 2020 about postsecondary online peer assisted learning
(PAL) groups from previous research publications and recent survey of PAL program administrators:
University of Minnesota-Twin Cities.https://doi.org/10.13140/RG.2.2.28551.62881

This publication identifies lessons learned from moving traditional face-to-face peer study groups to online
operation. Two sources were consulted. First, previous publications concerning online peer study groups
were studied to identify approaches, equipment and software used, and reports of effectiveness. Second,
during May 2020 administrators involved with managing peer assisted learning (PAL) programs were
invited to complete an online survey concerning their experiences with operating online in response to the
Covid-19 pandemic. Just to be clear, this report does not advocate that all the items within it need to be
implemented to have a quality online program. Just because a listed item is only referenced by one
publication or survey respondent, that does not make it less valuable than items listed by numerous
publications and survey respondents. It is the wise discernment by individual PAL program directors of
which items are relevant and fit the cultural and institutional context and availability of time and resources
for their program. Think of this report as an education practice buffet with a wide range of choices.

Arendale, D. R. (2020). Lessons learned in 2020 from taking postsecondary peer assisted learning
programs online: Raw survey data: University of Minnesota-Twin Cities.
https://doi.org/10.13140/RG.2.2.15129.85609

In early May 2020, invitations to complete a brief survey on postsecondary peer-assisted learning (PAL)
programs and their operation online in response to Covid-19 were posted to several national and
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international email listservs. Directors from 45 programs completed the survey. Since the survey was
anonymous, it is impossible to know the institutional type and their locations. It is a reasonable guess that
most respondents were from the U.S. with others from Australasia, Europe, and North America. As
promised, the survey results are presented as they were received without data analysis. It is with deep
gratitude to the program directors for taking time from the busiest time in the academic term in the middle
of this pandemic to share valuable information with our world community of PAL professionals. Their
comments were candid and honest about the things that went well and those that did not. Considering
that the move to online was accomplished without warning, no time for preparation, and under incredible
stress, | marvel at what was done all things considered.

Arendale, D. R. (2020). Postsecondary peer assisted learning programs offered online: 2020 annotated
bibliography: University of Minnesota-Twin Cities. https://doi.org/10.13140/RG.2.2.18485.29928

This topical annotated bibliography is drawn from a larger database of peer-assisted learning (PAL)
programs available at https://www.arendale.org/peer-learning-bib Major national and international models
in the bibliography of nearly 1600 citations are: (a) Accelerated Learning Groups (ALGs), (b) Emerging
Scholars Program (ESP), (c) Peer Assisted Learning (PAL), (d) Peer-Led Team Learning (PLTL), (e)
Structured Learning Assistance (SLA), (f) Supplemental Instruction (Sl), and (g) Video-based
Supplemental Instruction (VSI). Some programs are also known by other names such as PASS for the SI
Program. Check back throughout the year since the database is frequently updated. Only two of these
models provided research studies or implementation information for providing their program online: Peer-
Led Team Learning (also known as cPLTL or Cyber PLTL), and Supplemental Instruction/PAL/PASS
(also known as iPASS, OPAL, OPASS, and OSI). These publications provide examples from North
America, Europe, and Australasia. When available, a weblink is provided so that they can be
downloaded.

Avila, L., Fine, L., Alizadeh, A., blohm, M., Buckley, D., & Ku, A. (2010). The Columbia-GE Workshop: A
constructivist approach to materials science for high school students. Journal of Nano Education, 2(1-2),
27-36. doi: 10.1166/jne.2010.1010.

A two-day workshop designed to expose 11th and 12th grade students to industrial applications of
Materials Science and Nanotechnology is described. This workshop has been taught to seven 32-student
cohorts since 2004 at the Materials Science and Nanotechnology Summer High School program at
Columbia University. During the first day, teams of five to six students were trained to evaluate the
connection between structure, properties, processing, and performance of materials using examples from
the Nanotechnology program at GE Global Research. During the second day, the teams were given
Problem-Based Learning/Peer-Led Team Learning (PBL/PLTL) exercises based on the mechanical and
thermal properties of a variety of polymeric materials and candy products. Finally the teams prepared and
presented a poster for evaluation purposes. A formative evaluation questionnaire and a SALG (Student
Assessment of their Learning Gains) instrument were used to evaluate individual learning. The results of
the SALG instrument corroborated the formative evaluation questionnaire findings about the benefits of
the workshop as an outreach activity. Most students claimed to have solidified their knowledge of
materials' performance, besides learning budgeting and how to trade off, as we expected.

Baez, R., & Restro, W. (2002). Is E.Q. a factor in the success of chem-2-chem Peer-Led Team Learning?
Conference Proceedings of the 223rd American Chemical Society National Meeting, Orlando, FL.
Peer-led Team Learning (PLTL) has been used at the University of Puerto Rico to support higher student
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