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Abstract

Electrical Circuits (EMT 1150) is a first-year engineering gateway course for Electromechanical
Engineering Technology (EMT) associate degree students. It is a five-credit course with a
combined lecture and laboratory components. EMT 1150 has always been identified as one of the
most challenging courses in the major with high failing rate. From the instructors’ perspective, the
reason for the high failure rates is due to first-year students having to learn the language of
engineering in a very short time; simultaneously, they need to develop good critical thinking and
problem-solving skills. In this paper, the preliminary results of a new pedagogical approach that
incorporates Peer-Led Team Learning (PLTL) and discipline-specific literacy strategies to
improve student learning will be presented. The proposed approach consists in a restructure of the
course material and the introduction of recitation workshop integrated with the PLTL strategies.
The new course design was piloted in a semester and the results were compared with a controlled
section using a uniform final exam at the end of the semester. On average, the piloted PLTL section
performed approximately 15% higher than the non-PLTL sections.
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1. Introduction

New York City College of Technology (City Tech) of The City University of New York (CUNY),
is the largest four-year public college of technology in the Northeast and a national model for
technological education. City Tech has an enrollment of more than 17,000 students in 26
baccalaureate and 27 associate degree programs. The college has an open admission policy and
serves a culturally and academically diverse student population. 33% of students are Hispanic,
30% of students are Black (non-Hispanic), 20% of students are Asian, and 11% of students are
white (non-Hispanic) 1. In the past five years, the average annual enrollment of first-time freshmen
was around 3,300.  Each year, many of our entering freshmen need to take developmental English
and/or Math courses. Even after exiting developmental courses, some students still lack the college
readiness and academic skills to succeed in courses in their majors.
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Electrical Circuits (EMT 1150) is a five-credit foundational engineering course for
freshman students majoring in the AAS degree program in Electromechanical Engineering
Technology (EMT) offered by the Computer Engineering Technology (CET) department at New
York City College of Technology. This course includes both lecture and laboratory components.
The lecture portion of the course introduces the physical basis and mathematical models of
electrical components and circuits. Topics include Ohm’s Law, Watt’s Law, resistance, series,
parallel, and series-parallel circuits, network theorems, Thevenin equivalent circuits, capacitive
and inductive circuits, and sinusoidal ac inputs. The lab portion of the course is performed on a
breadboard using the digital multi-meter, oscilloscope and function generator. According to the
data from City Tech’s Assessment and Institutional Research, the average enrollment for
EMT1150 in the past ten consecutive semesters was around 144 students per semester. However,
the percentage of students passing the course with a D or better was 73%, and the percentage of
students passing the course with a C or better was only about 64%. 2 These results show that
approximately a third of the students either failed or withdrew from the course. Because EMT1150
is the prerequisite course for most courses in the Associate degree program in EMT, students who
do not pass this course either retake the course, transfer to other departments, or withdraw from
the college.

We have examined the causes for the high failure rates in this course.  From the instructor’s
view point, this course is the first course that introduces the formal engineering language to
freshman students. The engineering language emphasizes the use of the scientific method and logic
reasoning to express the problem. Just like learning any language, students usually experience a
steep learning curve at the beginning of the course. This is particularly evident in EMT1150, since
the course involves an array of technical concepts and difficult vocabulary. Moreover, EMT1150
also requires good critical thinking and problem solving skills that first-year students may lack. In
this paper, we present the preliminary results of a new pedagogical approach applied to EMT1150
that incorporates Peer-Led Team Learning (PLTL) and discipline-specific literacy strategies.

2. Implementation of Peer-Led Team Learning strategy

Peer-led team learning (PLTL) is a model of teaching undergraduate science, math, and
engineering courses that introduces peer-led workshops as an integral part of a course, where the
peer-leaders meet with small groups of six to ten students each week, for one to two hours, to
discuss, debate, and engage in problem solving related to the course material.3 It was originated
by Professor Victor Strozak at the City College of New York in the early 1990s as part of an effort
to address the low success rate of students in General Chemistry. In 2003, Professor Janet Liou-
Mark at New York City College of Technology introduced PLTL model to Mathematics courses.
Her results showed that the pass rates (ABC grades) for workshop participants in Precalculus
courses were 30% higher than the non-participants with the same instructor and the withdrawal
rates were 7.5% lower among workshop participants than for non-participants. Furthermore, the
participants reported that the engagement with peer leaders and with other workshop participants
created an inviting and encouraging environment to work on mathematics problem sets.4 She
further pointed out that six components, such as 1). workshops are integral to the course, 2). peer
leaders are trained and supervised, 3). a faculty is involved with the workshops, 4). materials are
appropriately challenging, 5). suitable time and space are designated for workshop sessions, and
6). there is institutional support, are critical to successfully cultivate the execution of PLTL in
different courses. 5
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To implement PLTL model to EMT1150, our team started the preparation in Fall 2016.
Seven peer-leaders who were motivated students and completed this course with B+ and above
grades, were recruited and recommended to take a weekly seminar course (Peer Leader Training
in Mathematics, MEDU 2901). ). This seminar helped them learn to facilitate collaborative team
work, develop ethical principles, build vital skills to communicate effectively, and learn strategies
to manage and effect attitudinal change. Meanwhile, we recognized that the current structure of
EMT1150 was not meeting the needs of our students. In the current format, the instructor either
uses the whiteboard or power point presentation to introduce new theories and present the
examples during the lecture. Students can have some time to practice certain examples by
themselves, but most of time, they are in the passive leaning mode. Physiology and cognitive
research show that category learning and interleaving is more effective than passive learning only.6

Especially for this class, students need to reinforce some important concepts repeatedly, such as
Ohm’s law, series and parallel structure. They need to have adequate practice to learn how to use
those rules under different circumstances. To address these needs, we condensed the lecture
materials to two hours weekly, and allow the other two lecture hours to be used as PLTL recitation
workshop, which is integrated to the course and mandatory to each student. The PLTL workshop
can provide students with additional time to practice the theory, and allow them to learn from their
mistakes in a supportive environment. Cognitive research show that trying and failing can improve
later recall of material.7 We also designed scaffolding recitation modules corresponding to each
chapter. Each module started from reviewing simple concepts, then applying those concepts to
simple problems and more challenging questions. Some common mistakes which students tend to
make were broken down to detailed steps to facilitate understanding.

Another problem was the lack of synchronization between the lecture and lab section.
Currently, students need to register for EMT1150 lecture and lab separately in online registration
system (CUNYfirst) and very often the lab and lecture sections they enroll in are taught by different
instructors. The structure of current lab material often requires students to do certain experiments
even before they learn those materials in the lecture. With the administrative support from the CET
department, we piloted a learning community that linked the lecture and the lab together to be
taught by the same instructor. As a result, some supplemental lab materials were developed to
target specific problems observed in the lectures and homework.

In our studies, we found that reading and literacy skills are important to help students learn
the engineering language.8 However, many first-year EMT students do not demonstrate sufficient
literacy skills and motivation to navigate the engineering texts and to learn effectively through
reading. To tackle this problem, instructors worked with English/Reading faculty in the Reading
Effectively Across the Disciplines (READ) program to design and implement discipline-specific
literacy strategies. These strategies were integrated into the weekly reading practice with peer-
leaders to facilitate reading-to-learn, which is essential to improving students’ critical thinking
skills and disciplinary literacy.

3. Results and conclusion

In Fall 2017, we launched one pilot section (n =15) implemented with restructured EMT1150
materials. Meanwhile, another EMT1150 section that was taught by the same instructor was used
as a controlled section (n = 15). Throughout the semester, the pilot section implemented PLTL
recitation workshops and reading practices; the labs and lectures of pilot section were synchronized
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under the guidance of the same instructor. The controlled section covered the exactly same
materials, but without the PLTL workshop and synchronized lab. At the end of semester, a uniform
exam accommodated to ABET requirements was given to all sections. As shown in Figure 1, the
average score of the PLTL section was 78.2, and the average score of non-PLTL section was 67.8.
The improvement of student performance in the PLTL section was about 15%, compared with the
non-PLTL section.

In conclusion, our results suggest that integrating PLTL recitation workshop into first-year
Electrical Circuit course will help our students bridge the learning gap. We plan to collect more
information for future improvements and expand this practice to other EMT150 sections.
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Figure 1. The comparison of the average of uniform final exam
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