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Abstract

Classroom environments that involve and encourage active student participation have
demonstrated positive impact on student learning, engagement, and overall academic success.
Studies reveal that healthy learning environments may further be established by incorporating
effective channels of communication which eliminate certain barriers and address factors that limit
student participation such as student motivation, self-esteem, and issues relating to student-faculty
relationships. This is especially vital for diverse students and those from underserved and
underrepresented communities, who often find it difficult to participate and engage in classroom
interactions due to feelings of intimidation. In this study, two communication strategies from the
recently established pedagogical model ECNQ (acronym for Engage, Communicate, Names, and
Questions) were implemented in an effort to address contemporary learning challenges in
engineering education. Specifically, encouraging student participation and inquiring questions
were the [model] strategies recurringly implemented when solving step-by-step example problems
during lecture sessions. Collective learning and active participation during the process of solving
problems were targeted amongst students to stimulate a healthy environment and promote diverse
modes of inquiry. In this regard, a total of 70 students enrolled in an Engineering Dynamics course
participated in a self-developed survey. Results indicate that 98% of the students felt the instructor
created a friendly environment conducive to learning, while more than 85% of the participants felt
encouraged to participate when solving example problems. Based on the open-ended responses,
students gained different perspectives on engineering problems when challenged outside the norm,
and thus forced to think outside the box.

Introduction

Student learning, engagement, and success are three academic areas which are positively
influenced by climate, tone, or ambiance of a classroom setting [8], [9], [10]. Walberg reported in
the 1960s that the socio-emotional climate of the classroom is dependent on two measures: 1)
instructor personality, and 2) student academic ability and interest in the subject [1], [16], [17],
[18]. Getzels and Thelon further reported that classroom environments are contingent of
institutional role-expectations and individually personality dispositions [11].

In 2000, Land and Hannafin revealed that in order student learning, engagement, and success to
be the most effective, instructors’ should be cognizant of students’ needs and background [13].
This learning framework varies from the traditional role of the instructor to simply disseminate
knowledge in a given field and depend on the students’ academic ability and interest in the subject.



The learner-centered learning management and classroom environment concept is geared towards
providing advice, mediating, and learning collectively with students [11], [12]. In this classroom
climate, for instance, the collective learning is generated from the instructors’ actions such as
expressions or teaching methods, as well as the students’ actions such as involvement in classroom
activities and participation. As such, three components of climate enhancement have been reported
in the literature: 1) managing learning activities, 2) encourage participation, and 3) supporting
student learning [11]. Research indicates that this concept of instruction is more effective,
continuous, and sustainable than the traditional learning management concept [2], [11], [15].

To this end, a model termed ECNQ (e.g., acronym for Engage, Communicate, Names, Questions)
was developed and implemented by Marquez and Garcia in 2019 (Figure 1) to disrupt traditional
normalized, ineffective teaching practices in engineering education [14]. The model is based on
four communication strategies incorporated to create a healthy learning environment, eliminate
intimidation barriers, and promote student engagement.
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Figure 1. ECNQ Model Introduced in 2019

In the first strategy, faculty members are recommended to verbally encourage student participation
during lecture sessions. The second strategy of the model involves communicating with students
prior and post lecture sessions and was implemented to eliminate the notion of unapproachability
by the instructor. Part of the ECNQ model further involved referencing students by their name
during or outside lecture sessions with the intention of promoting educational productivity and
strengthen faculty-student rapport. Lastly, a strategic technique of posing non-intuitive question
during lecture session was delineated in the communication model in order to engage students and
promote participation [14].

Proposed Work

In this study, two communication strategies of the established pedagogical model ECNQ were
implemented in an effort to address contemporary learning challenges in engineering education.
Specifically, encouraging student participation and non-intuitive inquiry were the [model]
strategies recurringly implemented throughout the semester when solving step-by-step example



problems during lecture sessions. Collective learning and active participation during the process
of solving problems were targeted amongst students to stimulate a healthy environment and
promote diverse modes of inquiry. For the first strategy, the instructor initiated the process of
encouraging student participation to eliminate barriers of communication. Simultaneously, non-
intuitive questions were posed through the process of solving problems with the intention of giving
students an opportunity to develop engineering aptitudes, be synthesized to details beyond
textbook context, and engage with the instructors’ technical expertise [14].

Methods and Analysis

For this study, a mixed-methods research design was utilized to gather students’ insights into
specific pedagogical technigues designed to create a conducive learning environment and help
facilitate active-student engagement and participation. The context of the study was public,
Hispanic Serving Institutions in Texas. The authors employed a convenient sampling technique in
which a survey was distributed to a total of 70 students enrolled in an Engineering Dynamics
course participated in a self-developed survey. The survey instruments consisted of a total of five
items, two of which included Likert-Scale responses. The survey collected several open-ended
questions which provided students an opportunity to share in detail their views and personal
learning experiences.

Due to the amount of student responses generated by the study, the authors employed a thematic
approach combined with a data reduction technique to highlight prominent and relevant
information. As such, only a select number of responses are presented for each of the survey items
administered in the study.

Participants were asked the following discussion questions:

Table 1. Survey Questions

Question 1: | feel the professor creates a friendly environment in class

Question 2: | feel encouraged to participate during class

Question 3: Do you find it useful for the professor to solve examples in class?

Question 4: What do you think about the examples solved in class collectively as a group?
Question 5: What is your opinion about the professor posing non-intuitive questions to spark
curiosity on the Dynamics topics discussed in class?

Limitations of Study

The authors identified the following limitations of the study: small sample size; replicability of the
study is limited to engineering students; data collection was limited to surveys; and study was
limited to students enrolled in one university.



Results

Question 1: | feel the professor creates a friendly environment in class
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For question one, a total of five response options were outlined based on a 5-point Likert Scale
format with the following coding: 1) always, 2) often, 3) sometimes, 4) rarely, and 5) never.

Results indicated that 98.3% of the surveyed students believed that the instructor created a friendly,
cordial learning environment. The remaining students indicated that the instructor often met this

goal.

Open-ended responses to Question 1 provided additional student insight into how the instructor
was able to create a learning environment conducive to learning.

“Dr. X’s class is one like that of a classroom comedy sketch (in a positive way). You
do not know what to expect however you will laugh and have a new perspective after
his lecture (learn in an unconventional way).”

“An extremally good friendly and funny environment. There hasn't been a moment in
call where the environment has felt unwelcoming or toxic. ”

“He calls on every student making them feel part of the class with getting their
attention.”

“I like the interactive setting and that the Material is not overwhelming due to
examples of real-life applications. ”

“He comes to class talking to us about his weekend or what he did, and it makes me
feel more comfortable in class knowing he’s willing to share those details with us he
just doesn’t come in and starts writing stuff on the board.”

“I like that he talks loudly, many other engineering professors tend to mumble so |
don't understand. The jokes are what makes Dr. Marquez’s lectures different from
any other professor and teacher | have ever had. Very relatable as well as we are



both from the same region and have parents who didn’t go to college. He also had a
similar upbringing as me, so | feel like I belong whenever he is teaching. ”

As evidenced by the student responses above, the instructor helps create a friendly and effective
learning environment by making intentional efforts to connect and relate to the students. The
environment seems to be relaxed yet effective in helping students feel comfortable with the content
and with peers. The data reveals that students generally appreciate and are receptive to engaging
and establishing a personal connection with their instructor. Several characteristics are worth
noting: the use of humor, being approachable, an engaging and lively environment, building
personal connections, and having similar experiences to the students. Collectively, these
characteristics help shape a well-received and respected classroom learning environment.

Question 2: | feel encouraged to participate during class
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For question two, a total of five response options were outlined: 1) strongly agree, 2) agree, 3)
neither 4) disagree, and 5) strongly disagree. Nearly two-thirds (64.4%) of the students felt
encouraged to participate in the class, while 27.1% of the students choose agreed. Only 8.5% of
the students surveyed selected neither.

Question 3: Do you find it useful for the professor to solve examples in class?

Question 3 was an opened-ended inquiry that sought to gather student insight into practical
approaches utilized by the professor to explain certain concepts. how the instructor was able to
create a learning environment conducive to learning. All the students agreed that they found it
useful that professor provided examples of how to solve problems in class. Below are a few of the
responses that provide additional information:

“In my humble opinion, that is the best way to teach a course that requires a lot of
work for each problem. So yes, I find it very useful.”

“It is super useful. The way Dr. Marquez breaks down problems is very educating
and helpful. Additionally, they help to understand the proper steps and techniques in
order to tackle problems. ”



“I find it very helpful that we're solving the problems together step-by-step to all get
the same answer. One issue is that any unfinished problems should be quickly post
afterwards so we can quickly move onto the next item the following day instead of
receiving homework with problems that we've yet to learn to finish. ”

“Yes, it helps me understand how to apply the theories and gives an understanding
when he explains the mechanisms. It makes me check that I'm not only solving a
problem using the topics but also checking that the answers make sense. ”

“Yes, | have a hard time dealing with formulas when there all variables and no
numbers.

| find this to be one of the most useful things to be able to succeed in this class.
Examples are well developed and he explains them thoroughly. ”

As indicated by the responses above, the students overwhelmingly agreed that reviewing and
breaking down problems in class are extremely helpful in understanding and making sense of the
material.

Question 4: What do you think about the examples solved in class collectively as a group?

The fourth question expanded on the previous question by inquiring about the collective approach
employed by the professor solving problems in class. Nearly all the students found this approach
to be beneficial and useful. The results indicate this stance:

“I am fond of solving examples collectively as a group, because we all benefit from
listening to different ways to approach a question.”

“It would help us all find the solution using the same process of thinking rather than
everyone getting the same answer yet not knowing how exactly to get there.
Collectively, we'd all learn the material together and if someone doesn't understand
then their peers would be able to explain it to them.”

“If examples were solved collectively as a group, it may help the students develop
their own ideas on how the problems will be approached and solved.”

“It helps as it allows all of us to put our brains together to solve the material we just
learned.”

“If the student may be shy to ask a question no doubt that another one can have the
same question and ask the professor for assistance which in the end answer the
question for the first student.”

Question 5: What is your opinion about the professor posing non-intuitive questions to spark
curiosity on the Dynamics topics discussed in class?

The last survey item administered to the students centered on soliciting information regarding their
views about questions designed to stimulate curiosity about Dynamics topics covered in the course.



In the same vein as the previous questions, nearly all responses gathered provided positive remarks
or comments. The responses are presented below:

“I think this is very good. Like I mentioned before, going to a class and listen 1 hour
and 15 minutes to a professor just talk and solve sometimes is boring. The professor
making us think outside of the box can be very helpful.”

“The Professor understands that intuitive questions may be more speculative and
perceptive, but the mathematical approach is more discursive, systematic, and
logical for learning in engineering. This makes the course more exciting and fun to
goto.”

“My passion for Dynamics is increasing as a function of time! It makes me feel like 1
can be a very capable engineer by learning dynamics in a nontraditional way at this
university. ”

“This is a great thing to implement as it makes students think outside the box, which
| think is an important skill to have as an engineer.”

“These gquestions make you think about what is going to be covered in class later on
in the semester. For example, considering a pendulum rocking back and forth. What
if this pendulum is also moving through let's say in the one direction while rocking
back and forth as well.”

“The application of examples in everyday life makes me more interested that we use
Dynamics more than | thought. It even makes me think outside class how Dynamics
is applied in objects as simple as a moving fan, closing curtain blinds, or even driving
acar.”

The responses provided by the students reveal that the of posing non-intuitive questions to spark
curiosity on the Dynamics topics discussed in class is a highly beneficial approach to teaching and
learning in the engineering classroom. Based on the responses, one can discern that this technique
provides learning opportunities view and engage with the course material in different ways. This
encourages students to view multiple perspectives while establishing real-world connections
between engineering concepts and general applications. This process further supports and helps
meet the diverse learning needs of the students in the class.

Conclusion

In the learner-centered classroom climate, collective learning is generated from the instructors’
actions such as expressions or teaching methods, as well as the students’ actions such as
involvement in classroom activities and participation. In this research study, two communication
strategies were implemented in an effort to address contemporary learning challenges surrounding
engineering education. Specifically, encouraging student participation and non-intuitive inquiry
were recurringly implemented throughout the semester when collectively solving step-by-step
example problems during lecture sessions in an Engineering Dynamics course.



Preliminary results indicated that the instructor assisted in creating a friendly and effective learning
environment by making intentional efforts to connect and relate to students. According to student
comments, the classroom environment seemed relaxed but effective in promoting comfort with
course material and with colleagues. To this end, the use of humor, being approachable, an
engaging and lively environment, building personal connections, and having similar experiences
to the students positively influenced by climate, tone, or ambiance of a classroom setting.
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