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Abstract
The Freshman Orientation eight week course at the University of Nebraska – Lincoln was
submitted to an extensive major redesign over a three-year period. The course structure was
transferred from the passive lecture mode of instruction to an active and engaged flipped
classroom. This paper provides details on the course redesign process including the learning
outcomes, online and in-class activities, and assessments. The data analysis indicates that the
flipped approach created learning opportunities that increased student engagement. Despite an
increase in students’ self-regulated learning, students in the flipped approach found the course as
useful as their peers from previous offerings.
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Introduction
When high school students transition into college they are faced with several challenges
associate with their new environment. Students must learn to navigate these challenges to be
successful. Academic institutions have provided the body of literature on student success and
student retention of first-year students. This literature makes it clear that both pre-college
orientation and on-going freshman support programs lay the groundwork for degree completion
3,4,11,16,17
and the same is true of freshman engineering programs 3
In this paper we discuss one crucial part of the freshman engineering experience at the
University of Nebraska – Lincoln: The Freshman Orientation course (ENGR 10). ENGR 10 has
been offered to engineering freshman for over 25 years with over 500 students enrolled each of
the last five years. In 2014, members from the deans’ office, student services, and instructional
design and technology team worked collaboratively to redesign the course to address logistical
and instructional challenges as-well-as to increase student engagement in the course.
Pre-Flipped
The freshman orientation course (ENGR 10) was developed to introduce students to
engineering disciplines, provide an orientation into all engineering departments and programs
within the college, and to prepare students to think critically about their undergraduate
experience and academic goals.
ENGR 10 is a zero-credit hour, pass/fail, eight-week course that all first-year
engineering students are required to take during their first term as an engineer. In recent years, it
was the position of the College of Engineering that since UNL did not have a centralized
‘university 101’ course that taught students study skills and basic college transition strategies,
that an ENGR 10 seminar course could fill that void.
In the previous model, there was no work outside of class and the in-classroom format
was primarily lecture-based. The course material focused on lecturing students on success
strategies (how to take notes, study strategies, take tests, and other campus resources) and
resources to help them persist at the university.
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We introduced the engineering disciplines to engineering students by asking department
chairs or faculty to lecture on their major. At the end of the eight-week course, all ENGR 10
students would go on an engineering industry trip to a neighboring city to learn about what
engineers do.
Course Challenges
The pre-flipped course design presented several instructional and logistical challenges. The
three-year course redesign efforts targeted the following challenges: (a) students were less likely
to be excited about the freshman orientation course because it is a zero credit hour required
course; (b) in the traditional lecture-based classroom, students were not actively engaged with
the content, themselves, or their instructor, and spent most of class time passively listening to the
lecture; (c) there was no formal assessment conducted on whether this model was effective or
not, which made it difficult to assess whether or not the lecture-based format was the best design
given the content and goals of the course; (d) it was difficult to schedule department chair
presentations for each of the four (or more) sections, even though providing a general
disciplinary understanding of engineering program is a primary objective the course; and (e) the
course lacked active learning and team approaches to teaching.
The Flipped Approach
To address these challenges, the course redesign committee applied the flipped approach to
teaching and learning. For three years, the committee met weekly throughout the summer weeks
to work on course improvements, discuss online and in-class activities, and reflect on the
previous course’s evaluations. The committee redesigned the learning experiences to increase
student engagement and enhance the student learning experience.
Lage and Platt 8 provided an early broad definition of the inverted classroom (more commonly
known as flipped approach) as “events that have traditionally taken place inside the classroom
now take place outside the classroom and vice versa,” with the focus being on not using
classroom time to deliver lectures. Recent definitions include short descriptions of active in-class
and student-centered learning activities, such as interactive groups, team work, and case studies
1,8,13
as well as content delivery modalities such as pre-recorded video lectures watched outside
of the classroom. 5,12,13
Engineering faculty have also shared their findings on the flipped approach. For example, in a
recent study, Li and Daher10 flipped a water resources engineering course and investigated
students’ performance on a quiz and benchmark problem on the final exam. They compared
students’ performance to previous years’ results when the topic was introduced using traditional
lectures. The t-test indicated positive significant differences when students were engaged in a
flipped classroom. Similarly, Bland2 applied the flipped model in an undergraduate electrical
engineering classroom and reported enhanced learning. Comparably, the benefits of flipping the
classroom are widely documented in STEM 6,13,14,19 and in Engineering 9,12,15,18 fields alike. It is
essential to note that several of the aforementioned studies allude to the importance of the
thoughtful integration between online and in-class activities.
Course Design
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The purpose of this class is to help incoming first-year engineering students in their transition
into the College of Engineering. The methods used in the present study reflect the online course
design process, apparatus, and instructional strategies for both online and in-class activities.
In an effort to address the aforementioned challenges, the deans’ office, instructional technology
and design team at the college, and student services staff worked collaboratively for three years.
In the first year, the first step of the flipped approach was implemented. All guest lectures were
recorded and videos were hosted on a YouTube channel and then embedded in the learning
management system Blackboard inc. Blackboard contained documents for online activities,
learning objectives, and in-class activities. In the second year, the collaborative team designed a
set of in-class active learning and engaging learning activities to better align with course and
ABET outcomes and to better integrate the online and in-class activities. The in-class activities
were redesigned in the third year using the National Academy of Engineering Grand Challenges
as a theme and to incorporate the development of critical core competencies as defined by the
complete engineer initiative.
Course alignment was built following the recommendations of backward of design reported by
Wiggins and McTighe 7 where modules were centralized with one module folder for each week
of class. The learning management system (LMS), Blackboard inc v.9, was used to host content.
The navigation of course was divided into three main areas: Orientation, Content, and Tools.
Under the Orientation section, students were provided with an in-depth explanation on how to
navigate the course, communicate with their instructor, and what it means to partake in a flipped
classroom. The Modules section contained a folder for each module, each folder contained
information on the online and in-class activities detailing the assignments, discussion boards,
learning goals and how they align with ABET outcomes, and, videos and assessments. The Tools
section provided access to grades and email. Figure 1 presents the course navigation.
Figure 1
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Following the flipped approach, students attended to the online modules before attending class.
Each module folder presented the students with a description of the online and in-class activities,
learning outcomes they are expected to meet by the end of the module, and any of the Grand
Challenges and competencies that it aligns with as presented in figure 2 below.
Figure 2.

Given the difficulty of scheduling live presentations from each of the department chairs for all
five sections of the course, the instructional design team met with each chair to develop fifteen
minute to twenty minute videos. Each chair provided an overview of the programs in their
department. The videos were distributed among the modules and an accompanying set of
reflection questions were provided. Students were asked to watch the videos for that week and
then answer on the online discussion board questions related to the videos. The reflection
questions were based on the content provided in each video. The questions served as one
measure to prompt and encourage the students to complete the work needed before meeting in
the face-to-face class.
An additional measure that is built into the flipped approach is the thoughtful integration
between online and in-class activities. The majority of in-class activities required students to
have completed the required online assignments. For example, to prepare for class in the second
week, students were asked to watch a video introducing the grand challenges and reflect on them
by answering online questions. During the in-class meeting of the same week, students were
divided into groups and asked to discuss the grand challenge they believed aligned the most with
their academic major and which competences or soft skills would be needed to advance solutions
to the NAE Grand Challenges. Early in the semester students realize the connections between
online and in-class activities. If they had neglected to engage in the preparation for the class, it
would have become difficult to successfully complete the in-class activities.
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Although the instructors reported an increase in student engagement based on their observations,
several instruments were used to gather data explained in the following section.
Data Gathering
To gather data, three instruments were used: (a) Student Course Perception (SCP) survey which
was delivered during the last week of class (b) Instructor Perception survey (IP), and (c) Student
pass/fail data for the course (SPF).
In the SCP survey, student responded to a six question survey that gathered demographic
information and allowed the students to rate their confidence in their selection of major. Students
also provided their opinions on the flipped course design and any other general comments they
had about the course. The IP survey provided the four instructors of the course the opportunity to
reflect on and share their perceptions based on their observations. Students pass and fail data
were compared to previous years of the course.
Data Analysis and Results
Student Course Perception survey (SCP) – Quantitative
In terms of the year of study, 96% were freshman, 3% were sophomores, 2% were juniors. Only
the data from freshman students were analyzed. A total of 180 freshman students responded to
the survey. Of the respondents, 27% (n=49) identified as female, 73% (n = 131) identified as
male.
In terms of students’ perceptions of the course, 69% (M = 6.93, SD = 2.8) reported confidence in
their selection of an engineering major. An average of 53% (M = 5.26, SD = 2.8) reported that
the course allowed them to better connect with other engineering students and 50% (M = 5.01,
SD = 2.8) reported their views of engineering as a discipline had changed. An average of 67%
(M = 6.71, SD = 2.7) believe the course improved their understanding of other engineering
majors and 62% (M = 6.2, SD = 3.1) reported that by the end of the course they were more
confident about the engineering program they wanted to major in.
In terms of students’ perception on the flipped approach, only 17% of students had participated
in a flipped course prior to this course. An average of 58% (M = 5.78, SD = 2.9) felt that the
flipped classroom made them feel more responsible for their learning and 52% (M = 5.2, SD =
2.9) reported that the flipped approach created an active learning environment. An average of
48% of students preferred the flipped classroom to the traditional approach.
Student Course Perception survey (SCP) – Qualitative
Qualitative analysis was conducted through analysis of the students’ general comments on the
course. NVivo qualitative analysis software was used to determine any emerging themes. Only
33% provided additional comments on the optional question. The major theme that emerged was
that the videos were too long or needed to be condensed.
Instructor Perception survey (IP) – Qualitative
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Four instructors were asked to respond to the survey and reflect on their teaching experience.
Results of qualitative analysis using the NVivo qualitative analysis software determined three
major themes. First, instructors agreed with the students, that the online video presentations
needed to be redesigned. Second, although none of the instructors were engineers, the flipped
approach allowed them to facilitate learning on engineering disciplines. Third, the time needed
for preparation for flipped classroom is similar to that of a traditional classroom.
Student pass/fail data for the course (SPF)
The pass/fail data for previous years shows that more students passed the course in the flipped
approach than any of the previous 5 years the course was offered. The data are highlighted in
table 1.
Table 1. Number of students who passed or did not pass ENGR 10 during each of the previous 5
years.
Semester
Fall 2012
Fall 2013
Fall 2014
Fall 2015

Pass
453
523
483
470

No Pass
13
35
25
10

In terms of students rating of the class, despite the increased work on the students’ part, on
average students rated the course similar to the past 4 years as shown in table 2.
Table 2
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Discussion
The flipped approach successfully addressed several of the course challenges. Recording and
uploading department and program chairs’ presentations online removed the need for scheduled
live lectures that had previously used valuable in-class time. Students were no longer passively
listening to lectures from the instructor or guest speakers. They were actively engaged in course
content several days before attending the weekly class session. Students were activity engaged
in-class with discussions and team work. With the addition of a perception survey, course
instructors were able to ask specific questions related to the course design and delivery,
instruction, and gather an in-depth understanding of the student perception. In addition, students’
responses on the discussion board and in the in-class activities made it clear that the vast
majority of freshman did in fact meet the course objectives.
In the new design, students were asked to take more responsibility for their own learning. The
time required to watch the online videos, complete online reflections, and engage with their peers
in the classrooms were notably more than previous pre-flipped offerings of the course in a
traditional lecture based format. However, course ratings over the last four years indicate that
students did not find the flipped course any more work than previous years. We believe that this
due to an obvious increase in engagement. However, only about half of the students preferred the
flipped approach to the traditional approach. We believe that this is due in part to the length of
online videos and that more attention is needed to better connect some of the in class activities to
the online portions.
The instructors’ perceptions clearly indicate that although they were not educated as engineers,
the flipped approach allowed them to facilitate a learning experience that better introduced the
students to engineering. In addition, more students passed the course than in previous offerings
of the course. While a decrease in failure rates is a positive outcome, we cannot directly attribute
it to the flipped approach as instructors, content, in and out of class activities were altered in the
flipped model.
The literature reviewed in this study discussing flipped engineering course are all for credit. In
our course, students are not credited for completing the course although it is required. We
believe that given the amount of work online and in-class that the students are engaged in, it
might have impacted the student perception.
Future Studies and Limitations
We believe this to be the first iteration of our research. Although the course redesign process and
data gathering was done over three years, further data gathering and analysis is needed. The
major limitation of the study is that the vast majority of the data gathered was qualitative and
represented the instructor and student perceptions. Further research on students’ performance
throughout the semester is needed. Additionally, over the next year a new set of videos that are
shorter, more concise, and better aligned with the learning outcomes will be developed. We also
believe that we cannot attribute all of the positive impacts to the flipped model based on the data
we explored, however we do think that is the drive to an improved learning and student
experience.
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