
Session F1A 

4
th

 First Year Engineering Experience (FYEE) Conference  August 9 – 10, 2012, Pittsburgh, PA 

 F1A-1 

Extended Abstract – Improving Student 

Engagement in Engineering  

 

Lisa Axe, Judith Redling, Priscilla Nelson, David Lubliner, N. M. Ravindra, and Denis Blackmore 
New Jersey Institute of Technology, axe@njit.edu, redling@njit.edu, pnelson@njit.edu, lubliner@njit.edu,  

ravindra@njit.edu, blackmor@njit.edu 

 
 

Abstract - In Fall 2011, the Newark College of 

Engineering (NCE) in collaboration with the College of 

Science and Liberal Arts (CSLA) began implementing 

two initiatives focused on the first year experience. 

Community Connections, NJIT’s learning community 

program, was initiated through curricular-based cohorts 

in an effort to improve student engagement. Academic 

advisors and peer mentors play a critical role in these 

communities through co-teaching a first-year seminar, 

mentoring students, and tracking student progress in all 

courses. The second initiative currently in progress is 

implementation of the NSF ENGAGE project. NCE is 

among 30 schools selected to participate in this project, 

which is focused on improving retention of 

undergraduate engineering students using three 

research-based strategies. NCE and CSLA are 

supporting and leveraging these synergistic initiatives 

through monthly meetings in which instructors share 

experiences, course content, innovative teaching 

approaches, and overall best practices. Course material 

and strategies are shared through a community Moodle 

site. 

 

Index Terms – learning communities, curricular-based 

cohorts, NSF ENGAGE, retention and graduation.  

INTRODUCTION 

In the 2010-2011 Academic Year, at the onset of his tenure 

at NJIT, Provost Ian Gatley began the process of addressing 

retention and graduation. A Taskforce on Undergraduate 

Retention and Graduation was formed to address the 

remediation environment, the graduation environment, the 

instructional environment, and recommendations for the 

future. Additionally, Associate Provost Judith Redling was 

charged with developing learning communities university-

wide for the regular admit students: those not enrolled in 

either the Honors College, the Educational Opportunity 

Program (EOP), or Athletics Programs. Learning 

communities have the potential to improve student 

engagement through integrating curricula [1]. In support of 

these initiatives and under the leadership of Dean Sunil 

Saigal, NCE began focusing on approaches for improving 

student success: 1. Developing a model for NCE learning 

communities; 2. Representing NCE on the Taskforce; 3. 

Submitting an application for the NSF ENGAGE Project; 4. 

Participating in the Alfred P. Sloan Foundation Project to 

Assess Climate in Engineering (PACE) project out of the 

University of Washington [2]; and, 5. Coordinating 

additional First Year Seminars focused on improving 

student engagement and success. The initiatives center on 

inquiry-based learning and experiential curricula [3]. This 

paper will review the process initiated and the assessment 

tools being developed and applied. 

LEARNING COMMUNITIES: COMMUNITY CONNECTIONS 

In the Fall 2011, ten learning communities were formed 

throughout the university for first-time, full-time freshman 

students. Eight of these curricular-based cohorts resided 

within NCE: one in the Otto York Department of Chemical, 

Biological, and Pharmaceutical Engineering (CBPE); one in 

the Department of Civil and Environmental Engineering 

(CEE); three in the Department of Electrical and Computer 

Engineering (ECE); and, three in the Department of 

Mechanical and Industrial Engineering (MIE). In 

collaboration with Dr. Redling, courses selected for the 

Community Connections students included the discipline-

based Fundamentals of Engineering Design (FED 101), 

English Composition I (HUM 101), and the First Year 

Seminar. FED 101 and HUM 101 are uniquely well suited 

to provide an integrated learning experience for both written 

and oral communication. The seminar is important in 

providing developmental transition to college and also 

serves as a feedback loop for addressing hurdles before they 

become problems.  

Each learning community is comprised of 

approximately 24 students with one peer mentor for every 

12 students. The peer mentor serves as a role model who 

works with students to aid in their transition to college in 

becoming successful students [4]. Team work is emphasized 

in and outside of class, with peer mentors facilitating 

weekly study sessions to support homework, exam 

preparation, and project-based learning activities. Spaces 

within departments and at the library were developed for 

facilitating student meetings. Consistent teaming of students 

in designated courses is an important goal. Academic 

advisors play a critical role in through co-teaching the first-

year seminar with Student Affairs representatives, 

mentoring students, and tracking student progress in all 

courses. Caseing meetings are designed to identify at risk 

students and ensure effective intervention early. These 

meetings are organized by the department advisor and 

involve scheduling regular meetings between the advisor 
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and instructors to review each student’s performance in their 

courses.  

Throughout this year data have been collected to assess 

improvements in student engagement. Based on results from 

the first semester, four measures were recommended for 

implementation in Fall 2012: 

 Instructors linked in the FED 101 and HUM 101 

courses will visit their collaborators course at least once 

each during the semester. 

 FED 101 and HUM 101 instructors will attend three out 

of the five Caseing meetings scheduled in the first 6 

weeks of class.  Efforts will be made to schedule a 

“common” meeting time slot that aligns with the 

schedules of all learning community instructors.  

Guidelines to Caseing meetings (organized by advisors) 

should be adhered to and minutes of meetings should be 

recorded so that discussions can be shared with those 

not in attendance. 

 FED 101 and HUM 101 will collaborate to create 

connected assignments, such as both instructors giving 

written feedback on a lab report and having the students 

practice an oral presentation in HUM 101 for a 

showcase in FED 101. 

 At the end of the semester, students will present their 

project work at a showcase facilitated by the 

department in collaboration with industry. 

Preliminary results from a student survey of First Year 

students in NCE indicate greater satisfaction in interactions 

with their advisor for the Community Connections students. 

Comparatively, these students also conveyed a greater 

degree of improved study skills.  

NSF ENGAGE PROJECT 

The second initiative that is currently in progress is the 

implementation of the NSF ENGAGE project 

(www.engageengineering.org/). NCE is among the 30 

schools that was selected to participate in this project. The 

project is focused on improving retention of undergraduate 

engineering students using three research-based strategies. 

These efforts include the following: 1. Incorporating 

everyday examples (E3s) into challenging courses; 2. 

Implementing a spatial visualization course for First Year 

students; and 3. Improving faculty-student interactions.   

The courses selected for the everyday examples are 

physics, calculus, and differential equations. As a result, 

faculty from Physics (Professor Ravindra) and Math 

(Professor Blackmore) are working with the engineering 

faculty. Dr. Ravindra’s project goals include:  developing, 

designing and constructing in-class demonstrations (and 

lesson plans) of physical phenomena that replicate nature.  

The six demonstrations that began in Spring 2012 and will 

continue in the 2012-2013 Academic Year involve: 

 Sustained Levitation - Counter Gravity - Spring 2012 

 Wind Tunnel - Flight Simulation - Fall 2012 

 Light Storage in a Bottle - Understanding Optical 

Properties of Materials - Fall 2012 

 Natural Turbine - Magnetic Bacteria - Spring 2013 

 Imaging Magnetic Fields - Phase Separation - Spring 

2013 

 Photosynthesis - Understanding Selective Absorption in 

Plants- Fall 2012 

The student E3 team in Physics involved six First Year 

students (two from Chemical Engineering, one from 

Mechanical Engineering, two from Physics & Math, and 

one from Biology). Nine additional students will be 

recruited in Fall 2012. In the Mathematical Sciences, two 

E3s were given as extra credit problems and one as a lecture 

in an undergraduate ordinary differential equations course.  

The example presented in class is a new E3 on billiards.  

Students are being asked to participate in a survey on the 

impact of the math E3s.  

In Fall 2011, the Freshman seminar course was used as 

a leverage to implement spatial visualization (SV).  The 

seminar is a 10 week experience that followed with 5 weeks 

focused on the SV modules. Two departments in NCE that 

were part of Community Connections participated in this 

SV course: CEE and MIE totaling four sections. Professor 

David Lubliner is leading this effort and assesses student 

progress through the Purdue Spatial Visualization Test 

(PSVT). Using the online PSVT, 76/100 students took the 

pre-test and 21/100 took the post-test exam. Completing the 

exam was encouraged; however, it was not mandatory, 

which may explain the low response rates. For the Learning 

Communities, the average pre-test score was greater than or 

equal to 70%, a score demonstrating proficient SV skills. 

The average scores for the four sections of students showed 

increases of 2 to 6% in the post-test exam. Students from 

EOP participated in the pre-test and interestingly 42% of the 

students scored proficient in their SV skills. One approach 

for the future may be to work with the EOP students 

directly. A novel contribution of NJIT’s participation in the 

ENGAGE project is the development of a distance learning 

(DL) course for the SV modules with expectations of 

implementing the course in Fall 2012.  

Professor Priscilla Nelson is leading the Faculty 

Student Interaction (FSI) strategy. In Fall 2012, Dr. Nelson 

visited each department in NCE and provided faculty 

briefings on “Improving FSI from Both Sides of the Fence” 

highlighting approaches for improving these interactions 

[5]. This briefing was also discussed with faculty, staff, and 

peer mentors from the Learning Communities. Additionally, 

an ENGAGE discussion was facilitated for new faculty (less 

than 3 years at NJIT) as well as University Lecturers and 

Adjuncts. In January 2012, Dr. Becky Wai-Ling Packard 

from Mount Holyoke visited NJIT and provided a workshop 

on FSI. Assessments of all of these activities will be 

conducted during Summer 2012. Dr. Nelson is also an FED 

instructor for CEE and in working with Learning 

Community students has been applying these approaches for 

improving faculty communication with students and student 

interactions with faculty. 
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OTHER ACTIVITIES  

NCE participated in the first Project to Assess Climate in 

Engineering where engineering students were surveyed as 

well as interviewed. Recommendations were subsequently 

provided for our campus. NCE is now participating in the 

2
nd

 project in which students were surveyed during Spring 

2012. The framework for addressing recommendations 

provided in the first Project to Assess Climate in 

Engineering included the following actions, which are 

consistent with methods to foster success recommended in a 

recent report of the National Academy of Engineering [6]: 

 Using relevant applications in our courses for the 

engineering curricula – NSF ENGAGE was specifically 

identified as a tool to accomplish this recommendation. 

 Increasing FSIs through NSF ENGAGE activities. This 

effort is also being carried out through the Learning 

Community initiative where close advising is provided: 

advisors support the First Year Seminar, and caseing 

meetings lead by advisors with instructor input are used 

to track student progress and with timely interventions 

when necessary. Other mentoring activities include 

those with peers where one peer mentor is provided for 

each group of 12 students. These mentors lead weekly 

study groups comprised of four students. 

 Restructuring the cooperative education program to 

remove any disincentives and ensure improved 

visibility through a number of measures: students no 

longer pay for participating without degree credit and 

only pay tuition when applying the experience to one 

three credit elective; the academic advisor and co-op 

advisor are now one for each department; students are 

eligible to participate (in some departments) after 

completion of their First Year; and, summer 

experiences are an option. The co-op program is 

receiving significant visibility throughout the campus to 

better inform students on the benefits and the 

opportunity.  

CONCLUSIONS 

The Newark College of Engineering and the College of 

Science and Liberal Arts at NJIT are supporting and 

leveraging these synergistic initiatives through monthly 

meetings in which instructors share experiences, course 

content, innovative teaching approaches, and overall best 

practices. Course material along with minutes from 

meetings and strategies including approaches to forming 

groups are shared through a community Moodle site. As we 

move into the second year of implementing these strategies, 

the Learning Community experience will be extended for 

the entire year. The First Year Seminar will have greater 

involvement from the First Year Advisor. The second 

semester will involve possibly integrating Computer 

Science and English Composition II.  

The initiatives being implemented and refined support 

recommendations made by the Taskforce on Undergraduate 

Retention and Graduation formed in support of the NJIT 

Strategic Plan, 2010-2015 and the self study design for the 

Middle States Commission on Higher Education re-

accreditation effort, A Science and Technology Research 

University for the 21
st
 Century. These recommendations 

included:  

 Examining and improving the placement rate of 

students into credit-bearing courses and developing an 

evidence-based plan to reduce substantially the 

remediation rate for First Year students. 

 Creating a unified, professional advisement system for 

undergraduate students. 

 Continuing to contribute to the state’s economic 

competitiveness by producing professionals who will 

graduate in a timely fashion and contribute to 

workforce development. 

 Further strengthening the academic environment at 

NJIT as demonstrated through retention, improved 

student achievement, and graduation by permanently 

establishing a mechanism to examine issues related to 

retention and graduation under the shared governance 

structure.  
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