y ‘..Eusm ANNUAL
e wracen * (ONFERENCE &
CHARGED UP  gryeresnm

FOR THE NEXT 125
2 Yecro

~ GASEE Paper ID #25129

Examining Effects of an Evidence-Based Professional Development Program
on Student Achievement

Lydia Ross, Arizona State University

Lydia Ross is a doctoral candidate and graduate research assistant at Arizona State University. Her re-
search interests focus on higher education equity and access, particularly within STEM.

Mrs. Kristi Glassmeyer, Arizona State University
Kristi is a Ph.D student in Educational Policy and Evaluation at Arizona State University.

Dr. Claire Fletcher Honeycutt, Arizona State University
Dr. Eugene Judson, Arizona State University

Eugene Judson is an Associate Professor of for the Mary Lou Fulton Teachers College at Arizona State
University. He also serves as an Extension Services Consultant for the National Center for Women and
Information Technology (NCWIT). His past experiences include having been a middle school science
teacher, Director of Academic and Instructional Support for the Arizona Department of Education, a
research scientist for the Center for Research on Education in Science, Mathematics, Engineering and
Technology (CRESMET), and an evaluator for several NSF projects. His first research strand concentrates
on the relationship between educational policy and STEM education. His second research strand focuses
on studying STEM classroom interactions and subsequent effects on student understanding. He is a co-
developer of the Reformed Teaching Observation Protocol (RTOP) and his work has been cited more than
2200 times and he has been published in multiple peer-reviewed journals such as Science Education and
the Journal of Research in Science Teaching.

Prof. Stephen J. Krause, Arizona State University

Stephen Krause is professor in the Materials Science Program in the Fulton School of Engineering at
Arizona State University. He teaches in the areas of introductory materials engineering, polymers and
composites, and capstone design. His research interests include evaluating conceptual knowledge, mis-
conceptions and technologies to promote conceptual change. He has co-developed a Materials Concept
Inventory and a Chemistry Concept Inventory for assessing conceptual knowledge and change for intro-
ductory materials science and chemistry classes. He is currently conducting research on NSF projects in
two areas. One is studying how strategies of engagement and feedback with support from internet tools
and resources affect conceptual change and associated impact on students’ attitude, achievement, and per-
sistence. The other is on the factors that promote persistence and success in retention of undergraduate
students in engineering. He was a coauthor for best paper award in the Journal of Engineering Education
in 2013.

Prof. James A. Middleton, Arizona State University

James A. Middleton is Professor of Mechanical and Aerospace Engineering and Director of the Center for
Research on Education in Science, Mathematics, Engineering, and Technology at Arizona State Univer-
sity. For the last three years he also held the Elmhurst Energy Chair in STEM education at the University
of Birmingham in the UK. Previously, Dr. Middleton was Associate Dean for Research in the Mary Lou
Fulton College of Education at Arizona State University, and Director of the Division of Curriculum and
Instruction. He received his Ph.D. in Educational Psychology from the University of Wisconsin-Madison
in 1992, where he also served in the National Center for Research on Mathematical Sciences Education
as a postdoctoral scholar.

Prof. Keith D. Hjelmstad, Arizona State University

Keith D. Hjelmstad is President’s Professor of Civil Engineering in the School of Sustainable Engineering
and the Built Environment at Arizona State University.

(©American Society for Engineering Education, 2019



r ".-.',12er ANNUAL

o T L CONFERENCE &

(TR Gposnon

2% Yecro 2B

~ GASEE Paper ID #25129

Kara L. Hjelmstad, Arizona State University

Kara Hjelmstad has currently worked as a faculty associate and student teacher supervisor for Mary Lou
Fulton Teachers College at Arizona State University. After earning a BA degree in elementary education
and an ML.Ed. degree in curriculum and instruction, she spent twelve years teaching K-5 and enrichment
at the elementary level.

In 2010, Kara began teaching courses and supervising student teachers at ASU. Kara is TAP certified,
an evaluation system designed to improve teaching effectiveness and student achievement. The TAP
evaluation involves classroom observations, coaching, and feedback/reflection for professional growth.
Kara has worked with 60+ student teachers in various subjects at the pre-K through 12th grade level, and
conducted over 100 TAP classroom observations.

Since the fall of 2016, Kara has been working with the JTFD Project, an NSF grant working to improve
active learning in engineering education. She has completed 300 RTOP classroom observations in ASU
engineering courses (civil, environmental, construction, chemical, aero/mechanical, materials, transporta-
tion, and biomedical engineering). The RTOP or Reformed Teaching Observation Protocol, is a rubric
designed to assess student centered instruction in math and science. Kara also provided instructional
coaching for 37 engineering faculty grant participants, after their teaching observations.

Dr. Lindy Hamilton Mayled, Arizona State University

Lindy Hamilton Mayled is the Director of Instructional Effectiveness for the Fulton Schools of Engineer-
ing at Arizona State University. She has a PhD in Psychology of Learning, Education, and Technology
from Grand Canyon University. Her research and areas of interest are in improving educational outcomes
for STEM students through the integration of active learning and technology-enabled frequent feedback.
Prior to her role and Director of Instructional Effectiveness, she worked as the Education Project Manager
for the NSF-funded JTFD Engineering faculty development program, as a high school math and science
teach teacher, and as an Assistant Principal and Instructional & Curriculum Coach.

Prof. Robert J. Culbertson, Arizona State University

Robert J. Culbertson is an Associate Professor of Physics. Currently, he teaches introductory mechanics
and electrodynamics for physics majors and a course in musical acoustics, which was specifically de-
signed for elementary education majors. He is director of the ASU Physics Teacher Education Coalition
(PhysTEC) Project, which strives to produce more and better high school physics teachers. He is also
director of Master of Natural Science degree program, a graduate program designed for in-service science
teachers. He works on improving persistence of students in STEM majors, especially under-prepared
students and students from under-represented groups.

(©American Society for Engineering Education, 2019



Examining Effects of an Evidence-Based Professional Development
Program on Student Achievement

Abstract

This is a complete research-based paper examining the effects of a professional development
program on student achievement. Research indicates that student-centered, or active learning,
teaching strategies promote greater student learning and achievement. However, teacher-
centered, or lecture-based, pedagogical practices remain the dominant instructional practice in
higher education engineering classrooms. Therefore, there is a strong need for professional
development programs for faculty to learn more about active learning strategies and ways to
implement student-centered teaching practices in the classroom.

The setting for this study is an NSF-funded professional development program at a large
southwestern university. The program utilizes a “train-the-trainer” model to promote the use of
active learning pedagogical practices to engineering faculty across multiple disciplines. This
study examines the effects of the professional development program on changes in student
achievement in the classes of participating faculty. This study utilized student grade data from
the years 2015 — 2018, which serves as pre- and post-professional development data. Only those
faculty participants’ courses that were the same during the fall and spring semester, respectively,
from before and after the professional development program were included in the analysis.

Utilizing linear mixed effects models, pre- and post-data were analyzed to assess for effects on
student achievement after the professional development program. Results indicate no significant
differences in student achievement after participating in the professional development program.
However, this analysis is only a subset of all program participants, so further research should be
conducted. We conclude with a discussion of the results, areas for future research, and takeaways
for other professional development programs.



Introduction

Active learning, or student-centered teaching practices, is a pedagogical technique where
instructors engage students with course concepts, subjects, and materials through an interactive
and adaptive manner. In classrooms with active learning, instructor-centered content (ie. a
lecture) is limited, and much of the class time is dedicated to activities, group work, student
discussions, or self-guided learning and participation.

Despite the research base and growing emphasis on active learning, the primary form of teaching
in undergraduate engineering courses is the lecture/teacher-centered instruction [1, 2]. Therefore,
it is important to shift faculty beliefs, and in turn, practices, regarding teaching strategies from
primarily lectures to a more engaging, student-centered style classroom. One way to achieve this
is through professional development programs. These programs have potential to increase faculty
awareness of research regarding effective instructional techniques, while also providing space
and opportunity for ongoing discussion around classroom innovations and active learning
teaching practices. Professional development programs facilitate processes where faculty can
engage in deep and ongoing learning and discussion around student-centered teaching practices.
In turn, these professional development programs have the potential to foster sustainable, long-
term change in faculty instructional techniques [3], [4].

The study presented in this paper is situated within the context of a large-scale professional
development program in a large college of engineering at a university in the southwest United
States. Funded through Improving Undergraduate Science Education (IUSE), this program
promotes student-centered/active learning pedagogical practices to faculty across a diversity of
engineering disciplines.

To understand the effects of the professional development program, a comprehensive and multi-
faceted project evaluation was conducted. Data sources included surveys/assessments, classroom
observations, and student-level data from courses. Faculty participants completed multiple
surveys reporting their attitudes towards and use of student-centered teaching practices. Since
self-reported measures can be biased, classroom observations were conducted in order to
quantify the extent to which faculty implemented active learning strategies in the classroom.
Lastly, to assess for shifts in student achievement, grade distribution data was pulled for faculty
before and after the program.

In order to add to the growing body of literature focused on examining the effects of active
learning on student achievement, this study focused on determining the effects of the
professional development program on student achievement for the participating faculty,. To
examine this, we pulled student-level grade data from all undergraduate engineering courses
from Fall 2015 — Spring 2018 excluding Summer terms. By pulling across these years we are
able to assess for changes over time for faculty before and after participating in the professional
development program. This study was framed by the following research question:

To what extent is student achievement effected in courses of faculty participating a the
professional development program focused on student-centered, active learning pedagogy



Review of Related Research
Student Achievement and Active Learning

There is a plethora of research demonstrating the effectiveness of active learning for promoting
greater student learning and achievement. This growing body of research demonstrates that
student achievement is greater in classes with active learning environments than traditional
lecture classes [5], [6], [2].

In a meta-analysis of 225 studies examining active learning and undergraduate STEM education,
Freeman et al., found compelling evidence that supports active learning [7]. First, students
enrolled in classes where instructors utilized active learning had 6% greater performance on
concept inventories suggesting greater student learning in student-centered classrooms. Further,
students who were enrolled in instructor-centered classes were 1.5 times more likely to fail than
students enrolled in active learning courses. In a separate review the literature on active learning,
Prince concluded that there was compelling evidence suggesting student-centered teaching
promotes greater student learning [8]. As such, Prince urges engineering faculty to consider
incorporating student-centered instructional practices in their courses.

The current literature base provides compelling evidence in favor of active learning teaching
practices in undergraduate STEM classes, especially within the discipline of engineering.
Ultimately, the current literature demonstrates that active learning teaching strategies have merit
and should be utilized to promote greater achievement and comprehension for students,
especially within undergraduate engineering.

Professional Development

Many researchers and practitioners have examined change processes for faculty within
professional development programs. When people learn about new techniques, models,
innovations, or ideas, they undergo a change process [3]. This change process is closely related
to Rogers’ model of diffusion of innovation, which articulates a five-stage model through which
people adopt new innovations [9].

In the first stage of awareness or knowledge, an individual is exposed to a new innovation or
idea. This can be through formal or informal means. After an individual becomes aware of the
innovation, they advance to the second stage of persuasion or interest. In this stage, interest in
the subject grows and individuals seek out additional information, resources, or experts on the
innovation. Next, individuals advance to the evaluation and decision stage. In this stage, the
individual chooses to either adopt or reject the innovation based on the evaluation of the
information they gathered during the second stage. If an individual chooses to adopt the
innovation, they advance to the fourth stage: implementation and trial. In this fourth stage, an
individual attempts to implement the innovation and tests out how the innovation works. In the
final stage, confirmation or adoption, the individual either chooses to sustain the use of the
innovation for the long-term or ceases to employ the innovation.



This model, articulated by Rogers’, has frequently been used by researchers when examining
faculty professional development programs in higher education. Faculty frequently progress
through the first two stages of the model, where they gain awareness of and interest in an
innovation, especially related to teaching practices; however, faculty rarely advance all the way
through the last two stages where they implement and sustain their use of the innovation [3].

Therefore, researchers have identified several important traits of successful professional
development programs. First, it is critical to provide support and context for faculty to have
opportunities to advance beyond the first three stages of Rogers’ model for diffusion of
innovation [10], [11]. Additionally, the program needs to be flexible and meet the needs of the
participants, such as adapting discussions or content as needed. Next, the innovation being
covered in the professional development needs to be implemented into the program [11]. So, for
programs that are promoting active learning, it is essential to utilize activities, group discussions,
and other facilitated exercises in the professional development sessions to model effective
pedagogical practices. Through informal and targeted interactions, faculty can gain greater
understanding of the innovation being discussed [12]. Lastly, it is important to facilitate an
environment or program where faculty can see how to implement the innovation in the
classroom, which will help faculty move into the adoption stage of the model [11].

Methods
Sample

In order to investigate the effects of an evidence-based professional development program on
student achievement, course-level data were compiled for undergraduate engineering classes at a
large southwestern university from the academic years of 2012-2013 through 2017-2018. Faculty
participants were from engineering disciplines including aerospace, biomedical, chemical, civil,
construction, materials, and mechanical engineering. Participation in the professional
development program was voluntary. The program took place over the course of three years
utilizing a “train-the-trainer” model in which select faculty were trained to be facilitators for their
respective disciplines’ professional development the following year. The first year consisted of
training leaders from the engineering disciplines of civil, construction, and mechanical and
aerospace. In the second year, 22 faculty within these three disciplines participated in a yearlong
professional development program focused on active engagement strategies and other
pedagogical practices linked to student achievement.

The first semester of the program included a series of eight bi-weekly workshops which covered
active learning instructional practices and other pedagogical topics. In the spring semester,
participants attended six communities of practice (CoPs), which were discussion oriented
sessions focused on implementation of learned strategies into the classroom environment. During
the second year, five leaders for three additional engineering disciplines including biomedical,
chemical, and materials were trained. The third year of the program consisted of 34 participants
from these engineering disciplines. The structure of the professional development program was
consistent between years. Participants were offered opportunities of continued support through
participation in continuing communities of practice as well as coaching and observations of their



classes. A summary of the professional development program schedule and activities are
presented in table 1.

Table 1
Project Overview and Schedule
Cohort 1 Tier 1 Cohort 1 Tier 2 Cohort 2 Tier 1 Cohort 2 Tier 2
Disciplinary Leader Disciplinary Disciplinary Disciplinary
Pairs (DLPs) Faculty Groups Leader Pairs Faculty Groups
(DFGs) (DLPs) (DFGs)
Year 1 Being trained by
Fall 2015 - Project Leaders &
Spring 2016 classroom
implementation
Year 2 Teach Sessions to Being trained by Being trained
Fall 2016 - Tier 2 DFGs Cohort I Tier 1 by project
Spring 2017 DLPs leaders &
classroom
implementation
Year 3 Facilitate CoPs Ongoing assessment | Teach sessions to Being trained by
Fall 2017 - . Cohort 2 Tier 2 Cohort 2 Tier 1
t
Spring 2018 | OME0Ie assessmen DFGs DLPs
Year 4 Ongoing assessment Ongoing assessment | Facilitate CoPs Ongoing
Fall 2018 - Ongoing assessment assessment
Spring 2019

For this study, our analysis focused on faculty who participated in the professional development
program for the 2016-2017 academic year. This includes individuals from all six disciplines
because of the train-the-trainer model, in which the leaders for the 2017-2018 academic year
were participants in 2016-2017. The data set is limited to individuals within this subgroup who

taught the same class both before and after their involvement within the program. The academic
years of focus for the data set include 2015-2016 and 2017-2018. The resulting sample included
38 individual classes taught by faculty across six disciplines in the college of engineering.

Data Treatment

For the purpose of this analysis, queries were created to compile information across several
electronic archives of institutional data housed within the university repository. Archives
accessed included both student- and class-level institutional data. Class-level data included
discipline, course number, and lead instructor. Student-level data included final grade awarded
and demographic information, including gender, ethnicity, and SES. In order to get a clear
picture of pre- and post-data around the professional development program and lag time of
implementation, longitudinal data spanning the academic years of 2012-2013 until 2017-2018
were compiled [3]. Within each academic year, data retrieved were limited to the discipline
codes taught by the participants of the program. From this raw data, pivot tables were created



including grade distributions and student demographics. Raw as well as pivot table data were
exported and cleaned.

The cleaning process included the removal of any non-undergraduate level courses. Within the
college of engineering, some courses were cross listed but were still taught by a single lead
instructor. In order to get a more accurate picture of grade distributions, grade distribution data
were merged for cross listed courses if discipline, course number, lead instructor, and course
name were aligned. Once this merging was complete, all courses with less than five students
were removed from the data. Within the remaining course data, grade distributions varied across
courses in that some instructors used the +/- scale of letter grades and others did not. In order to
limit variation, plus and minus grades were removed by compiling them into their respective
letter grades. For instance, the number of students receiving A+, A, and A- would be summed
and labeled as students receiving an A for the class. The grade distribution scale includes A, B,
C, D, E, and W. Additionally, in order to control for the diversity of class size across the data set,
the percentage of students receiving each final letter grade (i.e. A) were calculated. Lastly, the
data set was limited to those participants who taught the same discipline and course number in
the terms before and after the professional development program (2015-2016 and 2017-2018).
As such, we had 38 classes from both pre- and post-time periods to analyze to assess for
differences in student achievement after the professional development program.

Data Analysis & Results

Data analysis followed a two-step approach. First, we conducted descriptive statistics in SPSS to
determine the average percentage of students awarded final grades of A, B, C, D, E, or W before
and after the professional development program. Since performance could be influenced by
academic term (fall or spring), descriptive statistics were compared holding academic term
constant. Next, multiple linear mixed effects models were conducted in R to assess for
differences in percentages of students awarded final grades of A, B, C, D, E, or W.

Descriptive Statistics

The results of the descriptive statistics are presented in table 2. Across both fall and spring terms,
there was a decrease in the percentage of students receiving an A for a final grade after the
professional development program. There was an increase in the percentage of students receiving
final grades of B and C for both academic terms after the professional development program.
However, the increase on the percentage of students receiving B’s was much greater than those
receiving a C. The percentage of students receiving a final grade of D or E increased slightly
after the professional development program. The percentage of students receiving a W decreased
for the fall courses, but increased for courses taking place in the spring semester.

Table 2

Descriptive Statistics, Pre and Post, by Term



Average Percent

Term A B C D E W
Fall
Pre 54.32 24.61 10.82 2.07 2.75 5.38
Post 49.03 31.03 11.42 2.58 2.27 3.62
Spring
Pre 50.91 27.01 11.49 1.94 1.92 0.00
Post 44.23 28.61 12.66 2.59 2.71 9.05

Linear Mixed Effects Models

To test if these shifts were significant, we utilized a multiple linear mixed effects model. We had
6 dependent variables of interest (percentage of students with a final grade of A, B, C, D, E, or
W). We used two linear mixed effects models. Each model allowed us to control for different
factors. In the first model, we only assessed for differences before and after the professional
development program. In the second stage, we controlled for time (before and after), term, and
the interaction between these two variables. A summary of the linear mixed effects models is
reported in table 3, below.

Table 3
Linear Mixed Effects Model Summary
Model Number ~ Model Purpose Independent Variables Included
1 Compared for differences of Time: measured as pre and post
grades for faculty before and after
program
2 Same test from model 1, while Time: measured as pre and post
also controlling for differences Term: fall and spring
across term (fall/spring) Interaction between time and term

Each model was run six times, once for each of the final grade categories of A, B, C, D, E, and
W. The results for the six variations of model one are presented in table 4, below. For the first six
variations of model one (with dependent variables of A, B, C, D, E, & W) there were no
significant differences between the pre and post percentages of students within those grades (p >
.05).



Table 4

Linear Mixed Effects Model Results for Model 1

Dependent Variable
A B C D E w

Time

F 1.607 2.997 0.141 0.741 0.000 1.477
p-value 0.210 0.089 0.709 0.393 0.985 0.229
Intercept

F 87.098 69.939 31.469 14.007 28.172 6.391
p-value <.0001 <.0001 <.0001 <.01 <.0001 <.05

Next, model two assessed if there were differences in percentages of students in each grade
group across time (pre- and post-professional development program), while holding the term
constant. Within this model, we examined if there were differences within fall and within spring
semesters. The results from these versions of model two are presented below, in table 5.

Table 5

Linear Mixed Effects Model Results for Model 2

Dependent Variable

A B C D E w
Time
F 1.553 2.939 0.136 0.715 0.000 1.664
p-value 0.218 0.092 0.713 0.402 0.985 0.203
Term
F 0.000 0.320 0.020 0.022 0.059 0.041
p-value 0.992 0.574 0.888 0.883 0.810 0.841
Time*Term
F 0.028 0.346 0.016 0.012 0.576 11.885
p-value 0.869 0.559 0.899 0.914 0.451 <.01
Intercept
F 86.674 68.877 30.971 13.983 27.782 0.883
p-value <.0001 <.0001 <.0001 <.01 <.0001 0.0113

For the first five versions of model two, which tested for differences in A, B, C, D, & E grades,
there were no significant coefficients for time (pre- and post-), term (fall and spring), and the
interaction term for time and term. These results indicate that there were no significant
differences in student achievement before or after the professional development program (p <
.05). However, there were significant differences for the model with W grades. These results
indicate that there was a significant change in students receiving a W before and after the
professional development program (p < .05). There was a decrease in the percentage of students



withdrawing for the fall semester, but an increase for the spring semester. A full discussion of the
results is presented in the next section.

Discussion

This study is not without limitations. First, our measure of student achievement in this study is
only the final grade each student received in the class. There are other measures of achievement
that should be considered. Further, we did not incorporate a measure of the extent to which
faculty shifted teaching practices to more student-centered. Future analysis will account for
faculty teaching practices in the classroom, as measured through classroom observations.

The results of the analysis indicated surprising results. Based on previous research in the
literature that supports a positive relationship between academic achievement and active
learning, we expected to see an increase in the percentage of students in the A, B, and C grade
group, and a decrease in the percentage of students in the D, E, and W groups. However, we did
not observe any significant changes (either positive or negative) of distributions for faculty
classes after participating in the professional development program. There were small shifts in
the percentage of students withdrawing from the class; however, these shifts were offset by a
positive change in the spring semester and a negative change in the fall semester. Otherwise, the
results of the models demonstrate that there were no significant changes in the grade
distributions for faculty after participating in the professional development program.

Though a little surprising, there are a number of possible reasons for the lack of a change. First,
effects on student achievement might be delayed. When faculty first implement a new teaching
innovation, there might be a slight decrease in performance, due to challenges in incorporating
new pedagogical practices. Over time, it is expected to observe positive increases in student
achievement [e.g., 7, 8]. Further, based on Rogers’ diffusion of innovation, faculty often advance
slowly through the adoption phase, and therefore many of the participants might not have fully
implemented the active learning pedagogical practices into their classrooms yet [3]. This analysis
only looked at a one-year time period both before and after faculty participated in the
professional development program. Therefore, with time, we will not only have more years to
examine, but there will also be more opportunity for faculty to continue to implement and hone
their pedagogical practices in the classroom, which could lead to shifts in student achievement in
the future. In other studies that examined the impact of professional development on student
achievement, gains were often observed after at least three-years [13].

Another possible reason to consider is complexities around grading. For instance, faculty may
have preconceived ideas about student grade distributions. This professional development
program did not address topics of grade distributions, so if faculty have these thoughts about
grade distributions, student achievement measured through a final grade would likely not shift.
Therefore, even if student learning improves, this might not be captured in final grade data.
Assigning student grades, especially final course grades, is complex and is influenced by many
factors [14], [15]. Lastly, policy changes at the institution could influence practices of academic
advisors or the way that faculty can award final grades, such as a “W,” so incorporating
institutional analysis could also be illuminating about shifts/lack of changes in student grades.
Future research should consider incorporating measurement of faculty attitudes towards grade



distributions. Researchers should also consider additional measures of student learning and
achievement, beyond just final grades assigned.

To further explore the effects of the professional development program on student achievement,
there are a number of areas for future research. First, a longitudinal analysis should be conducted
to determine if there are delayed effects on student achievement. This analysis could be
conducted at the end of each academic year to assess for possible changes. Next, a linear mixed
effects model looking at student-level shifts in grade distribution should be conducted, as this
might allow for more variability in the data, so as to better observe actual differences. As
previously mentioned, other measures of student achievement and learning should be examined
to assess for shifts in learning in a different way. In this study, we only compared student
achievement for faculty in the professional development program. However, comparing faculty
in the professional development program to faculty teaching similar classes, but having not
participated in the professional development program could provide more insight into the effects
of the professional development program on student achievement. Further, we did not include
measurement of shifts of faculty practices; in the future, we will incorporate quantified
measurements of active learning practices in the classroom. Lastly, other areas for consideration
include comparison by course level (ie. lower or upper), discipline, faculty gender, and student
subgroups (ie. low income students).

Conclusion

There is a large, and growing, body of literature suggesting that active learning teaching
practices positively influence student learning and academic achievement. This study focused on
assessing the effects of a large-scale professional development program on student achievement,
measured through final grades awarded. The linear mixed effects model indicated that there were
no significant shifts in the percentages of students awarded A, B, C, D, E, or W, as a final grade
in courses after faculty participated in the professional development program.

The lack of change could be due to delayed implementation time, complexities around faculty
grading practices, as well as a number of other factors. Further, this study had a limited sample
of faculty from only the first year of the professional development program. Future research will
assess for changes across all participants of the program. With more time and data to examine,
we anticipate the possibility of positive shifts in student achievement for faculty participants.

The findings from this study have important ramifications for researchers, administrators, and
practitioners. First, when designing faculty professional development programs, it is important to
consider possible attitudes towards student grading. Next, professional development programs
should not solely be evaluated through student achievement measured through final grades, as
they are complex and can be influenced by many factors. Longitudinal analysis and opportunity
for conversation around faculty innovations should be incorporated into the program, as shifting
faculty practices can take a long time. Lastly, many of the student attrition within engineering
happens in the lower level (100 and 200 level classes). As such, to prevent attrition within
engineering, faculty professional development programs should target those faculty/instructors
teaching those entry-level engineering classes. Ultimately, though this point-in-time analysis
indicates that there was not a shift in student achievement in courses taught by faculty in the



professional development program, we anticipate positive shifts in future analysis, with more
time for faculty to implement active learning practices, and with more than one year of post-data
to analyze.
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