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Integration of SHRP2 Solutions into Civil Engineering Curricula
at Rowan, Temple, Villanova, and West Virginia Universities

Introduction

The Strategic Highway Research Program 2 (SHRP2) provides funding to research efforts
intended to address state and local transportation issues. The outcomes of these research studies
are industry-ready products which not only solve local transportation challenges but also can be
utilized for nation-wide adoption. These products were developed in partnership with state
agencies (as a lead), consultants, and experts from academia. While these products are developed
to improve national, state and local transportation system, the primary issue in implementing these
products is training existing and future civil engineers. To address this problem, the SHRP2
education connection program was developed that facilitates integration of these products in
existing civil engineering curriculum. The SHRP 2 Education Connection program serves as an
excellent pedagogical tool to each civil engineering student by providing knowledge of SHRP2
products and their impacts on community before they start their careers as transportation engineer.
In the first round of SHRP2 Education Connection, faculty members from Rowan University had
successfully integrated (SHRP2) solutions and products in the CEE curriculum (i.e., in fall 2015
and spring 2016 semesters).

Mehta et al [1] reported that the vertical integration of SHRP2 products from freshman year to
doctoral level resulted, not only in an increased understanding of the role of each SHRP2 product
in solving transportation challenges, but also increased students’ awareness of how these products
are improving lives. The incorporation of these modules within the CEE curricula are in line with
the CEE Department’s mission to prepare the next generation of civil engineering professionals.
The goal of this paper is to present the effectiveness of the proposed SHRP2 product integration
approach at three universities (specifically second iteration at Rowan University and first iteration
at West Virginia and Villanova University) and the impacts of such approach on students’ learning
and interests in transportation related topics.

Outcomes SHRP2 Education Connection Phase | at Rowan University

During the first round of SHRP2 Education Connection, lectures were recorded and are
available online at http://www.rowan.edu/creates/research/projects/videos.html. Access to these
videos is open to everyone who chooses to adopt the SHRP2 modules in their classroom. The
research team has delivered the module in Civil Engineering materials course at Rowan University
in a flipped classroom format as a test case and to evaluate its long-term feasibility. The students
were provided links to the videos through the university Blackboard system. An assessment was
conducted in the form of a multiple choice quiz and an evaluation survey was provided
immediately after the students watched the video. The students were asked to complete a multiple-
choice quiz immediately after seeing the video to assess their understanding of the SHRP2. The
students were given bonus points for attempting these modules. All students of that class viewed
the video even though it was a bonus.

The research team has made a significant effort to incorporate SHRP2 products as an inherent
part of the CEE courses. To build upon previous success and strengthen the vertical integration
method, the research team (1) Continued existing practice by teaching relevant SHRP2 products
immediately after the relevant theoretical content; (2) Expanded offering of flipped classroom
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model to the other five courses; and (3) Evaluated the feasibility of transferring the vertical
integration method by (a) collaborating with other institutions and (b) Integrating selected modules
in the National Summer Transportation Institute (NSTI) program (Figure 1).
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Figure 1 Vertical Integration of Modules

Brief Description of Vertical Integration Approach

Rowan University’s team identified seven courses at undergraduate and graduate level to
incorporate SHRP2 products. Figure 2 shows the list of courses identified at each level for vertical
integration of SHRP2 products. As shown in the figure, the SHRP2 products were introduced and
integrated from freshman level to doctoral level in core courses of civil engineering curriculum.
Furthermore, Rowan University identified two graduate courses, which are not core courses, for
selected SHRP2 products. While the central flow chart in Figure 2 presents a vertical integration
model adopted by Rowan University, the side arrows presents method of integration, which were
(1) flipped classroom model and/or (2) group projects based on SHRP2 products.
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Figure 2 Proposed integration approach

Introduction of SHRP2 to High school students (9-12) at National Summer Transportation
Institute (NSTI) hosted at Rowan University

In addition to vertical integration of existing CEE curricula, Rowan University team utilized the
NSTI platform to educate high school students (Grades 9 through 12) about SHRP2 products. The
research team developed and taught a class module that introduced the SHRP2 program and
products and a sensitivity analysis module focusing on SHRP2 reliability products. The research
team conducted pre and post assessment of learning outcomes of these modules as per the protocols
established for NSTI.

SHRP2 Products’ Vertical Integration at Other Universities

The faculty at Rowan University developed a collaboration plan to evaluate the transferability
of the vertical integration model. The purpose of the collaboration effort was to evaluate the
feasibility of implementing vertical integration method developed by Rowan University in other
institutions. The research team also identified faculty members from Temple, Villanova, and West
Virginia universities for the pilot study. The diversity of the student body and the student class
size (30 versus 80) varies between the four institutions (private versus public). Evaluating the
efficacy of the SHRP2 module between these institutions will provide insight on how these
modules will perform across a broad spectrum of institutions in the US.

The three faculty members who were willing to participate included: Dr. Seri Park from
Villanova University (VU), Dr. Ahmed Faheem from Temple University (TU) and Dr.
Kakanchandra Dey from West Virginia University (WVU). These faculty members directly
benefitted from the existing flipped classroom modules developed by Rowan’s research team as



well as the additional flipped classroom modules developed as part of SHRP2 Education
Connection Phase Il. Table 2 shows various courses taught by each faculty member in their
respective institution. As presented in the table, Dr. Seri Park and Dr. Kakanchandra Dey instruct
Transportation Engineering, while Dr. Ahmed Faheem instructs Materials and Pavement related
courses.

Table 2. Integration of SHRP2 Products in Other Three Institutions

CEE course Level Instructor(s
Temple University (TU)

Transportation Engineering Materials Senior\Graduate

Structural Design of Pavements Senior\Graduate Ahmed Faheem

Pavement Maintenance and Rehabilitation  Senior\Graduate
Villanova University (VU)
Introduction to Transportation Engineering Sophomore

Engineering Economics Junior Seri Park
Transportation systems Design Senior

West Virginia University (WVU)

Urban Transportation Planning Senior\Graduate Kakanchandra Dey
Traffic Engineering and Operations Senior\Graduate

Evaluation of Vertical Integration Approach

Four strategies were developed and executed to evaluate the effectiveness of the vertical SHRP2

product integration approach. These strategies include:

1) Administer a pre-survey of the class to assess the understanding of SHRP2 products (the details
of the pre and post-survey are explained later in the paper)

2) Require the students to view the pre-recorded class modules and assess learning outcomes and
students’ understanding through a quiz related to the module. Each class of students will get
one week to watch the relevant video module and attempt the quiz.

3) Dr. Mehta and Dr. Bhavsar, will then conduct a 20-30 minute discussion in the class of what
the students learnt from the video module, answer the assessment questions, and address any
follow-up questions. During this time, any additional information and updates, such as FHWA
webinar, discussion of new products will be shared with the students.

4) Conduct a post-survey of the class to assess understanding of the SHRP2 products.

At Temple, Villanova and West Virginia universities, the participating faculty members
explained to the students how the SHPR2 products will be presented in class. The faculty members
in the different institutions conducted pre- and post-assessment of the SHRP2 module. In addition,
they provided feedback to Rowan University about the following: a) What worked and what did
not? and b) What changes, if any, should be made either at Rowan or their own institution to
ensure seamless transferability to a larger number of institutions in the US.

The faculty members from Villanova and West Virginia University also collaborated for
the spring 2017 semester to accelerate the integration process of SHRP2 product in their respective
CEE curriculum. The faculty from Rowan University provided links to recorded video, and survey
instruments to both faculty members. Additional guidance was provided via online conferencing
venues as needed to all participating faculty members.

Pre- and Post-Implementation Surveys




In addition to the ABET required course evaluation survey, Rowan University team have
developed pre- and post-implementation surveys to quantify the impacts of SHRP2 products’
integration into existing courses. As mentioned earlier, these surveys were administered as part of
the integration of the existing modules in the flipped classroom. However, since the development
of new class modules in the transportation classes is different for various courses, the proposed
post-assessment may be different. Samples of the pre- and post-implementation surveys are shown
in Table 3 and 4, respectively. The surveys were modified slightly from the version presented in
Mehta et al [1]. The goal of the surveys was to gain a better understanding of how students are
perceiving and utilizing SHRP2 products at various universities participating in this study.

Table 3: An Example of the Developed Pre-Teaching Survey.

Pre-Survey (Questions Pertaining to Course)
Question No. 1: Please specify how much you agree/disagree with the following statement:
I have the necessary background from previous courses about Strategic Highway Research
Program (SHRP2) products.

(1) Strongly Disagree

(2) Disagree

(3) Neutral

(4) Agree

(5) Strongly Agree
Question No. 2: Please specify how much you agree/disagree with the following statement:
I have used SHRP2 products for my projects/assignments in my previous Courses.

(1) Strongly Disagree

(2) Disagree

(3) Neutral

(4) Agree

(5) Strongly Agree
Question No. 3: Please specify how much you agree/disagree with the following statement:
SHRP2 products are the highly innovative tools and processes resulting from SHRP2 (research
programs funded by US Department of Transportation), and offers the opportunity to bring
state-of-the-practice solutions into the classroom. Would you be interested in learning these
products as a part of this course?

(1) Strongly Disagree

(2) Disagree

(3) Neutral

(4) Agree

(5) Strongly Agree
Question No. 4: Please select how likely are you to use SHRP2 products in your class

project.

Based on your current knowledge of SHRP2 product, how likely will you be willing to use
these products in your current and future course projects, assignments, and real-world projects?

(1) Extremely Unlikely

(2) Unlikely

(3) Maybe

(4) Likely

(5) Extremely Likely
Question No. 5: Please specify how much you agree/disagree with the following statement:




Based on my current knowledge of SHRP2 products, | strongly believe that these products will
improve my skills as a transportation engineer.

(1) Strongly Disagree

(2) Disagree

(3) Neutral

(4) Agree

(5) Strongly Agree

Table 4: An Example of the Developed Post-Teaching Survey.

Post-Survey (Questions Pertaining to Course)

Introduction:
The instructor presented SHRP2 products in the class which can be used for various
transportation engineering and planning applications. Answer following questions based on the
knowledge you gained regarding these SHRP2 tools.
Question No. 1: Please specify how much you agree/disagree with the following statement:
I had the necessary background regarding SHRP2 products and research projects from previous
course(s).

(1) Strongly Disagree

(2) Disagree

(3) Neutral

(4) Agree

(5) Strongly Disagree

Question No. 2: Please specify how much you agree/disagree with the following statement:
I will use SHRP2 products in my future class(es) assignments and real-world projects.

(1) Strongly Disagree

(2) Disagree

(3) Neutral

(4) Agree

(5) Strongly Agree

Question No. 3: | have used (OR | am planning to use) SHRP2 product(s) in my class
assignment and/or project(s).

(1) Yes (if yes, go to question 4)

(2) No

Question No. 4: Please enter name/title of the SHRP2 product(s) that you have used.
(1) Enter Text

Question No. 5: The above SHRP2 product(s) have increased quality of my class
assignments/projects.
(1) Strongly Disagree
(2) Disagree
(3) Neutral
(4) Agree
(5) Strongly Agree

Question No. 6: The above SHRP2 product(s) have increased my productivity.
(1) Strongly Disagree
(2) Disagree



(3) Neutral
(4) Agree
(5) Strongly Agree
Questions No. 7: Provide at least two examples on how the SHRP2 products cover in the
course will impact Transportation Engineering
(1) Enter Text
Questions No. 8: Based on the understanding of the SHRP2 products, what are the other
products/tools that you would like to see in SHRP2 modules?
(1) Enter Text

Results

This section presents and discusses results obtained in Fall 2017 after conducting the pre- and post-
teaching surveys. The classes had engineering students from various levels (i.e., sophomore
through senior/grad levels). Figures 3 and 4 shows the results of the pre-survey, and Figures 5 and
6 shows the results of post-survey.

Figure 3 presents the percentage breakdown of responses obtained for Pre-Teaching
Survey. As can be seen from this figure, the majority of surveyed undergraduate and graduate
students had no prior knowledge (i.e., either answered strongly disagree, disagree, or neutral) of
SHRP2 program or its products. Figure 3 also presents that some of junior, senior and graduate
students at Rowan University had prior knowledge of SHRP2 products, an expected result as this
is the second iteration of vertical integration process at Rowan University. The results from
Villanova (VU) and West Virginia Universities (WVU) indicate that majority of the students did
not have initial knowledge. This result is expected as this was the first iteration of SHRP2 product
integration at Villanova and West Virginia Universities.
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Figure 3. Knowledge of SHRP2 Products (Pre-Survey Results in percentage)

Figures 4 and 5 present responses for pre-teaching and post-teaching survey questions
related to students’ interest in learning about SHRP2 products. As shown in Figures 4 and 5, the
majority of the surveyed students, regardless of their academic level, generally expressed their



interest in learning about SHRP2 products (i.e., answered with agree or strongly agree). Figure 4
presents pre-survey results for which the instructors did not provide any brief introduction other
than the description provided in question 3 of pre-survey. Figure 5 presents post-teaching survey
results. For the CE practice class, while majority of students were interested in SHRP2 products,
21.1 percent disagreed after the introduction. This was a second iteration of SHRP2 integration at
Rowan University. However, the first iteration did not include all required courses of CEE
curriculum. This suggests that several students in CE Practice class learned about SHRP2 products
for the first time. Furthermore, the one teaching module of introduction of SHRP2 products in the
CE Practice class included introduction of the SHRP2 and SHRP2 Education Connection program
and brief introduction of selected SHRP2 products. Thus, limited integration of SHRP2 products
at the senior course level was not able to improve number of students interested in SHRP2
products. This disinterest of senior students from CE Practice class at Rowan University, clearly
indicates the need of extensive integration at every level. The extensive integration (such as using
SHRP2 products for group-projects after detailed instructions in class) may encourage the senior
students to utilize them in class project as well as real world projects.

At Villanova University, 27.8 percent of the students were disinterested after the
introduction of SHRP2 products. It is important to note that students at Villanova and West
Virginia University were introduced SHRP2 products for the first time. The instructors utilized
video and presentation provided by Rowan University to introduce SHRP2 products. The results
in Figure 5 indicates the need for increased collaboration between Rowan and Villanova and West
Virginia Universities. The detailed dialog between instructors of all participating universities is
planned in Spring 2018. This process is expected to improve future results.

Figures 4 & 5 comparison also indicates that a senior level course at Rowan University and
a junior level course at Villanova University presented post-survey results with certain students
not interested in SHRP2 products. However, the senior/graduate level course at Rowan University
and West Virginia University presented significantly positive trend showing majority of students
interested in SHRP2 products. In both senior\graduate level courses, students were required to do
certain exercise using selected SHRP2 products. This suggest that the student responses were
positive when instructors integrated SHRP2 products in group assignment. Figures 6 and 7 present
similar trend for Rowan, Villanova and West Virginia University as shown in Figures 4 and 5.
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To summarize, the implemented approach was a success because students’ interest in
learning about SHRP2 products increased after implementing the proposed SHRP2 vertical
integration approach.



Lessons Learned

The approach was successful in achieving the objectives of the study after second iteration
at Rowan University, however, further course-specific investigation and customization is required
to improve the efficacy of the vertical integration approach. The detailed future recommendations
are provided in the conclusions and recommendations section. Following list summarizes key
points from the study.

U Students preferred the ease of use provided by the Econworks website (www.econ-
works.org). Graduate and senior students utilized economic analysis tools for their class
projects.

O Integration of SHRP2 products in projects/assignments has more impact compared to
presenting SHRP2 products.

0 Comments from Villanova University instructor after the pre and post survey: Students
were overall surprised to learn that there are various modules that could be readily used
according to their own discipline.

O Comments from West Virginia University instructor after the pre and post survey: Students
realized the importance of SHRP2 products, specifically when they are starting their career
and working on real-world projects.

0 Comments from Temple University instructor after introducing SHRP2 products to senior
students: The availability of various SHRP2 products provides a support system for
pavement engineers to amend experience with technical know-how, and provides future -
pavement engineers with the foundation to start working on solid ground of technical
knowledge.

Conclusions
This paper presented an approach to vertically integrate SHRP2 products into Civil Engineering
curricula. In this approach, several SHRP2 products were incorporated into class modules and
presented to students from all four academic levels (i.e., freshman, sophomore, junior, and
senior/grad levels). While Rowan University pioneered the vertical integration approach and
currently implementing it for the second time, instructors from Rowan University also collaborated
with faculty members from the participating universities to apply the SHPR2 integration approach
at their respective CEE departments. The effectiveness of the proposed integration approach was
evaluated by preparing pre- and post-teaching surveys that were administered before and after
teaching SHRP2 modules. The prepared surveys focused on evaluating students’ prior knowledge
of SHRP2 products, their interest in learning SHRP2 products, and their opinion on the importance
of SHRP products. Based on the results presented and the analysis conducted as a part of this study,
the following conclusions were drawn:

— The proposed vertical integration approach was successful at integrating SHRP2 products in
to CEE curricula. However, continuous implementation of the vertical integration in all CEE
courses and refining the approach after every iteration will significantly change how SHRP2
products will be viewed and utilized by the next generation of transportation engineers.

— For Villanova and West Virginia Universities, students did not have any prior knowledge of
the SHRP2 program or research products, the proposed approach involved briefly introducing
SHRP2 introductory materials followed by the details of selected SHRP2 products.
Considering that this was the first iteration at both universities, overall results are in favor of
continuing the process of vertical integration.


http://www.econ-works.org/
http://www.econ-works.org/

The second iteration at Rowan University also presented opportunities for further investigating
and refining the vertical integration approach within the selected CEE courses. In the next
iteration at Rowan University, the instructors will (1) modify post-survey questions to gauge
students’ interest in transportation engineering; and (2) include detailed instructions for
selected SHRP2 product in one of the class module.

The strategy of using group and/or individual class project that includes use of SHRP2 products
was significantly successful in senior/graduate level courses. It is important to note that the
instructors provided basic background about the products and students learned selected product
(economic analysis products) from the website, video and other resources provided by either
SHRP2 education connection program or instructors.

Future Recommendations
The following list provides recommendations for successful future implementation of the proposed
SHRP2 vertical integration approach. These recommendations are based on feedback from the
SHRP2 module instructors.

Incorporate more SHRP2 hands-on or field components.

Develop more group and individual class projects that focus on utilizing SHRP2 products.
Develop instructions to explain selected SHRP2 products in detail in class or laboratory
settings.

Modify existing survey questions for the next iteration to evaluate method of instructions and
instructor.

Develop an “instruction manual” to help instructors identify the most suitable approach for
presenting SHRP2 products in class and laboratory settings. This manual can also serve as a
basis for continuous integration of these products.

Invite researchers and industry experts involved in developing SHRP2 products to serve as
guest speakers.
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