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Abstract - As engineering instructors adopt new teaching
strategies, many instructors face anxiety about how their
students will respond to their new in-class instructional
activities. The fear of student resistance to their new
teaching strategy has been identified as a barrier by
engineering instructors’ adoption and continued use of
active learning. This research project focuses on
examining students’ classroom expectations to explain
student resistance to active learning in engineering
classrooms. We have developed a survey instrument to
study how students respond to in-class instructional
practices (StRIP). Descriptive statistics, correlations, and
regression models are used to draw conclusions about
how students’ expectations and perceived occurrence of
in-class activities in the course have an effect on how
students respond. The population surveyed involved four
active learning courses from three different four year
public universities (227 total students). Results suggest
that there are three significant predictors of student
response: expectations of passive instructions two weeks
into the course, the perceived occurrence of group work,
and the initial expectations of active instruction.
Index Terms - Active Learning, Resistance, Expectations
BACKGROUND
Non-traditional methods of instruction such as active
learning are effective in improving student learning when
compared to lecture-based instruction [1, 2]. The benefits of
active learning have been extensively disseminated through
engineering education conferences, journals, and workshops.
As engineering instructors adopt active learning, many
instructors face anxiety about how their students will respond
to their new in-class instructional activities. The fear of
student resistance or students’ negative response to active
learning based teaching methods has been cited as a critical
factor contributing to engineering instructors’ slow adoption
and discontinuation of active learning [3, 4].
Active learning based instruction may lead to student
resistance because it often requires more work from student
during class when compared to traditional lecture based
instruction [5]. Although researchers and faculty

development experts have recommended strategies to reduce
student resistance [6, 7], minimal research has been
conducted to study student resistance to active learning in
engineering classrooms. In order to increase the adoption of
active learning in engineering courses, it is important to not
only disseminate information about research based teaching
methods but address faculty reported concerns through
further inquiry in the area. Using expectancy violation theory
as our guiding lens, this research project focuses on
examining students’ classroom expectations to explain
student resistance to active learning in engineering
classrooms.
Expectancy violation theory provides one explanation
for the occurrence of student resistance to active learning [8,
9]. The theory posits that students respond negatively to
active learning because their expectations about classroom
instruction are violated by the implementation of active
learning based instruction. In other words, students who
expect to engage passively (e.g. listening and note taking)
resist when they are asked to engage in different activities
during class time. Additional participation and effort is
required from students in active learning based instruction
which often conflicts with their classroom expectations.
Gaffney, et al. [8] examined student expectations in a
large active learning based introductory physics course. The
researchers argued that students often orient their
expectations based on their classroom experiences. In other
words, students expecting traditional lecture based
instruction may align their expectations with the actual
implemented instruction after they experience active learning
in a course. Advocating the importance of understanding both
students’ initial expectations and their oriented expectations
after enrolling in an active learning course, the research
design involved administering of student surveys at the
beginning, after two weeks, and end of the semester.
RESEARCH DESIGN AND SURVEY INSTRUMENT
Following a similar approach [1], in this study, we examine
the relationship between student response to active learning
and their expectations about classroom instruction at the
beginning and after two weeks of the semester. In addition,
we study the relationship between student response and the
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TABLE I
SURVEY FACTORS AND RESPECTIVE SURVEY ITEMS

implemented classroom instruction reported by the students
at the end of the semester.
In order to quantitatively assess students’ expectations
and responses to active learning, we developed the Student
Responses to Instructional Practices (StRIP) Survey
instrument. The instrument is designed to be administered
three times during a semester. Due to the large number of
items on the StRIP Survey, the StRIP Survey is collapsed into
factors or sub constructs using both exploratory and
confirmatory factor analysis. All of the survey items in this
analysis use a Likert scale from 1 to 5, as students are asked
the expected occurrence of each item with 1 being never and
5 being very often.
Student response to active learning is characterized using
five sub constructs or factors – Distraction, Participation,
Value, Emotion and Evaluation (Table I). Distraction and
participation category examines students’ in-class behavior
during the active learning sessions. The participation items
ask students how often they engaged in the activities during
the semester. The distraction items ask students to report their
in-class resistance [10]. For the value and emotion items,
students report how often they felt the activities were
beneficial to their learning and how often they enjoyed
engaging in the activities. Lastly, the evaluation category
gathers students’ overall response to the course and the
instructor.
On the other hand, the classroom instruction items cover
the various types of instruction that might occur in a
classroom. The items are categorized into – Passive
Traditional Lecture, Active Learning Lecture, Group Work
and Student led activities (Table I). While passive traditional
lecture category covers instruction such as note taking and
listening to the instructor. The other three categories focus on
different characteristics of active learning. Active learning
lecture involves answering questions and problems posed by
the instructor during class. Group work category caters to
activities requiring students to engage in groups in both inclass activities and projects outside class. Lastly, student led
activities targets active learning types such as self-directed
and problem based learning, which require students to take
responsibility of their own learning while working on open
ended problems.

Survey Items

Passive
Traditional
Lecture


Basic
Active
Learning
Lecture







Classroom Instruction

Group Work








Constructive
Activities
Open Ended
Problem
Solving








Distraction

Participation

Student Response

Using an informed research design and sub constructs
developed from our StRIP Survey instrument, we aim to
explore the following questions:
How does students’ expectations at the beginning and
two weeks into the semester predict how students
respond to an active learning undergraduate engineering
classroom?
How does the students’ perceived occurrence of in-class
activities at the end of the course predict how students
respond to an active learning undergraduate engineering
classroom?






RESEARCH QUESTIONS





Value

Work in assigned groups to complete
homework or other projects.
Study course content with classmates
outside of class.
Discuss concepts with classmates during
class.
Solve problems in a group during class.
Do hands-on group activities during
class.
Be graded on my class participation.
Brainstorm different possible solutions to
a given problem.
Find additional information not provided
by the instructor to complete
assignments.
Make individual presentations to the
class.
Assume responsibility for learning
material on my own.
Make and justify assumptions when not
enough information is provided.
Solve problems that have more than one
correct answer.
Take initiative for identifying what I
need to know.







I participated actively (or attempted to)
I tried my hardest to do a good job



I felt the time used for the activity was
beneficial
I saw the value in the activity
I felt the effort it took to do the activity
was worthwhile




Evaluation

Solve problems individually during class.
Answer questions posed by the instructor
during class.
Ask the instructor questions during class.

I talked with classmates about other
topics besides the activity.
I distracted my peers during the activity
I surfed the internet, checked social
media, or did something else instead of
doing the activity




Emotion

Listen to the instructor lecture during
class.
Get most of the information needed to
solve the homework directly from the
instructor.
Watch the instructor demonstrate how to
solve problems.




I felt positively towards the
instructor/class
I felt the instructor had my best interests
in mind
I enjoyed the activity
Overall, this was an excellent course
Overall, the instructor was an excellent
teacher.

RESEARCH POPULATION AND QUANTITATIVE METHODS
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Four undergraduate engineering active learning courses were
sampled from three different four year universities. 227 total
students were surveyed.

Students’ responses to the active learning classroom
were surveyed in the final post survey. The average of
students’ responses or types of responses are provided in
Figure 2.

In order to answer our research questions, we used a
combination of different quantitative methods. First,
descriptive statistics were used to show what students
expectations were at the beginning and two weeks into the
course as well as their perceived occurrence of in-class
activities. Second, the data were log transformed and
centered in order to reduce violations of normality and to
explore interaction effects. Next, bivariate Pearson
correlations with significance testing at the 0.05 level were
run to determine whether the classroom instruction factors
were significantly correlated with the student response
factors. Finally, a linear regression analysis was used to
determine if classroom instruction factors were significant
predictors of the response factors.

Responses to the In-Class Activities

Average Factor Score

5
4
3
2
1
Distraction Participation

Expectations of Classroom Instruction
Average Factor Score

5
4
3
2
1
Passive

Evaluation

FIGURE 2
AVERAGE STUDENTS’ RESPONSES TO THE IN-CLASS ACTIVITIES

Overall, we see that students responded very positively
to the in-class activities. Distraction, which accounts for
negative responses, was the only type of response that scored
below an average of three. We can see that students on
average evaluated the course highly, and the students often
participated, valued, and felt emotionally positive engaged
with the in-class activities.
Bivariate Pearson correlation with significant testing
depicted that only some of the expectations and perceived
occurrence of in-class activities in the classroom were
significantly correlated with the response factors. Table II
lists the significant correlations between a classroom
instruction factor and a student response factors at the three
different survey times. Group and passive classroom
instruction factors correlated with many of the response
variables at different times. All correlations are in the positive
direction unless specified otherwise.

Active
Group
Student
Instructional Practices Factors
Pre
Two Weeks
Post

TABLE II
SIGNIFICANT CORRELATIONS
BETWEEN CLASSROOM INSTRUCTION FACTORS
AND RESPONSE FACTORS BY TIME

FIGURE 1
AVERAGE STUDENTS EXPECTATIONS OF CLASSROOM INSTRUCTION
Time

For passive traditional lecture (passive), active learning
lecture (active), and student led activities (student)
instructional factors, students began with higher average
expectations of these classroom instruction activities and
ended up with less of what was actually performed in the
classroom. The group work (group) instructional factor
started with lower expectations, had higher expectations two
weeks into the course, and ended with less at the end of the
course. Overall, these instructional factors showed that their
expectations of instructional activities were often higher than
what actually occurred in the course, and students’
expectations were violated, but only in the way that students
expected more than what they actually received.

Emotion

Response Factors

RESULTS
Students reported their expectations of classroom instruction
activities at the beginning (pre) and two weeks into the
semester. Students also report the perceived occurrence of
classroom instruction activities at the end of the semester
(post). The average of students’ expectations of classroom
instruction at the three different times are listed below in
Figure 1. The error bars represent the standard deviation from
the mean score.

Value

Passive

Pre
Two
Weeks

Distraction*
Participation
Value

Post

Value
Emotion
Evaluation

Classroom Instruction Factor
Active
Student
Participation
Evaluation*
Value

Value
Emotion

Group
Participation
Value
Emotion
Evaluation
Participation
Value
Emotion
Evaluation

* - Negative Correlation

Using the significant bicorrelations as a guide,
regression were run to see if the classroom instruction factors
were significant predictors of our student response factors.
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The goal was then to build a multiple regression model for
each of the response factors.
Distraction was only significantly correlated with the
passive instruction factor two weeks into the course (Table
II). This bivariate correlation is effectively similar to a single
predictor regression model, and we can say that students’
expectations of passive instruction (two weeks) is a
significant negative predictor of distraction.
Participation was significantly correlated with passive
(two weeks), active (pre), group (pre), and group (post)
(Table II). Running a linear regression model with these
multiple predictors resulted in only passive (two weeks) and
group (post) as significant predictors of participation. Both
were positively correlated with participation. In other words,
as students expect more passive instruction and actually
receive group work, students are more likely to participate on
an average.
Value had significant correlations with passive (two
weeks), passive (post), active (two weeks), student (two
weeks), group (two weeks), and group (post) (Table II). Upon
running a multiple linear regression with these predictors,
again only expectations of passive instruction two weeks into
the course and the amount of group work at the end of the
course were significantly correlated with the response factor.
Both predictors were positively correlated with value.
From the correlation analysis, emotion was found to be
significantly correlated with passive (post), student (two
weeks), group (two weeks), and group (post) (Table II). In a
combined multiple linear regression only group (post) was a
significant positive predictor of emotion.
Finally, evaluation was significantly correlated with
passive (pre), active (pre), group (two weeks), and group
(post). In a multiple linear regression, only active (pre) and
group (post) were significant predictors of evaluation.
Expectations of active instruction at the beginning of the class
were a significant predictor of evaluation in the negative
direction, and the perceived occurrence of group activities
were a significant predictor of evaluation in the positive
direction.
DISCUSSION
The preliminary results of this analysis inform how students’
expectations and the perceived occurrence of in-class
activities predict how students respond to active learning
instruction. The expectations of passive instruction two
weeks into the course was a significant predictor of
distraction, participation, and value types of responses. By
two weeks into the course, students may expect a
continuation of the same amount of lecturing for the rest of
the course, and how much they expect of this is positively
related to participation and value and negatively related to
distraction. This finding supports that passive instruction
does have a time and place in active learning classrooms, and
students respond favorably to it.
The perceived occurrence of group work at the end of the
course was a significant positive predictor of participation,
value, emotion, and evaluation. The more group work

students received, the more positively they responded to
doing in-class activities in the classroom. This is an important
finding to support that students are willing to perform group
work in the classroom. We imagined that undergraduate
engineering students would strongly resist group activities,
but this current data set and analysis actually points to
students responding very favorably to group work in their
classrooms.
Expectations of active instruction at the beginning of the
course was a significant negative predictor of evaluation.
Fittingly, as students expect a more active classroom, the less
they think they will like the course. This supports the idea
that many students originally do not think they would like a
nontraditional classroom.
The quantitative methods used in this analysis can be
seen as a step by step process of distilling a large amount of
survey data down to statistically significant findings. The
correlation analysis signaled that there were various
significant correlations between the instruction factors and
the response factors, but the multiple linear regression models
showed only three of instruction factors as significant
predictors of the student response factors. The lack of more
significant predictors of student response may result from the
effects of multicollinearity, or the strong correlations
between the predictor variables, and this reduces the chance
that all predictors in a multiple regression model will be
statistically significant.
CONCLUSION AND FUTURE WORK
Students come into their courses with varying expectations of
classroom instruction. As the course goes on, their
expectations can change, and what classroom activities get
implemented throughout the course can also change.
Surveying for all these expectations with the StRIP Survey
instrument allowed us to begin observing how students’
expectations relate to their responses to active learning. This
analysis shows us that there may be some significant
relationships between classroom instruction and student
response. The perceived occurrence of group work, the
expectations of passive traditional lecture two weeks into the
course, and the initial expectations of active learning lecture
can significantly predict how students respond to active
learning in the classrooms. Thus, group work and passive
instruction positively influence students’ response in active
learning based undergraduate engineering classroom. Future
work in this project will aim to address the loss of significant
predictors in multiple linear regression, as we may move on
to other forms of quantitative analysis such as path analysis
or structural equation modeling. Further data analysis will
also be supported with more active learning courses sampled.
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