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Abstract—The National Research Council’s report states that
“cross-sectional studies of multiple courses within a discipline,

or all courses in a major, would enhance the understanding of
how people learn the concepts, practices, and ways of thinking
of science and engineering and the nature and development
of expertise in a discipline.” In science and engineering, ever-
evolving technology and information make integrative abilities
necessary and especially valuable. In this study, we investigated
cross-curricular pedagogy, by engaging undergraduate students
of two disciplines in collaboration on a common, context-
connected project, so that students are better prepared for solving
interdisciplinary problems in career settings. We implemented
cross-curricular pedagogy in a network security course and a
big data analytics course. The era of big data enables data-
driven malicious detection, and big data analytics techniques have
been applied to analyzing network logs to reinforce information
security and predict abnormal behaviors, so these domains
overlap. We investigated two forms of cross-curricular activities:
one was integrated instructional units, and the other was cross-
curricular knowledge integration projects. The results show
significant improvements in students’ confidence in solving cross-
disciplinary problems and a much better understanding of data
analytics and information security, as well as the connections
between them. This project is the first to study the loose
integration of two context-connected courses that are taught in
parallel.

Index Terms—Cross-Curricular pedagogy, IT education,
knowledge integration, interdisciplinary problem solving

I. INTRODUCTION

Many STEM departments in institutions in the United
States have academic concentrations as focus points for stu-
dents’ undergraduate studies. The Department of Computer
Information Technology (CIT) at our institute has four con-
centrations: Networking Systems, Information Security, Web
Development and Data Management. These concentrations
serve as sub-disciplines of the major discipline. By choosing
a concentration, students can dive deep into a sub-discipline.
Undergraduate students are expected to focus on one or
more of the concentrations in their junior and senior years
by taking corresponding upper-level courses. Most of the
classes are designed to be sub-discipline specific and have
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different learning outcomes. Hence, they are not intended to
be integrated, although some of them reinforce, connect, or in-
tersect with each other. Today, technology and information are
transforming knowledge practices, making integrative abilities
increasingly necessary and valuable [1].

Figure 1 provides the current curriculum design of two
concentrations in CIT at our institute: Information Security and
Data Management. Most of the CIT 10000- and CIT 20000-
level courses are core courses for all undergraduates in the CIT
major. So, some of the classes are cross-listed for both con-
centrations. For example, CIT 20700 Data Communications
and CIT 20300 Information Security Fundamentals are core
courses of both information security and data management
concentrations. These lower-level undergraduate courses are
used to prepare students for upper-level courses. CIT 30000-
and CIT 40000-level courses are advanced courses in the
concentrations where students learn advanced technologies,
modeling, analysis and problem-solving skills related to the
specific domain. Some of the 30000 and 40000 courses are
correlated and can reinforce each other context wise. Kalantzis
et al. [2] addressed that with the acceleration of the CIT
technologies, the boundaries of academic or scientific disci-
plines are blurring and new disciplines and sub-disciplines
are emerging at the borders of the old ones. For example,
the era of big data enables data-driven malicious detection.
Big data analytic techniques have been applied to analyzing
network logs to reinforce information security and predict
criminal behaviors. This overlap of different domains, network
security and big data analytics, suggests connections between
course CIT 45100 IT Risk Assessment and course CIT 49900
Big Data Analytics. Cross-curricular units of instruction will
teach students from different concentrations how concepts and
practices are connected between each discipline.

In this study, we proposed to investigate cross-curricular
pedagogy for integrated learning of two computer information
technology courses in two sub-disciplines: data management
and information security, which were context connected and
taught in parallel in the same semester. Our objectives for this
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Fig. 1. Undergraduate Courses Plan for Information Security and Data
Management

project are (1) to enhance undergraduate students’ capabilities
to connect and transfer knowledge from one setting to another,
by using the integrated curriculum, (2) to improve undergrad-
uate students’ expertise in one subject by reinforcing learning
through cross-curricular projects and (3) to facilitate students’
grasp of the big picture of computer information technology.

The proposed study contributes to developing effective
instructional units across two context-connected courses taught
in parallel, and designing discipline or sub-discipline inte-
gration stimulated projects for two groups of students in
two context-connected courses in the same semester. This
study also contributes to the national need for an advanced
understanding of how people connect and transfer knowledge
from one subject domain to another, and how they apply con-
cepts to solve an interdisciplinary problem collaboratively. The
success of this loosely integrated learning model will provide
a framework, and methods from any two cross disciplines
(or sub-disciplines) of STEM, if these disciplines are context
connected.

II. BACKGROUND AND LITERATURE REVIEW

The National Research Council’s report [3] stated that
significant changes are required to undergraduate science and
engineering education to prepare a diverse technical workforce
and science-literate citizenry. The Council recommended that
“More investigations are needed of teaching and learning
across multiple courses in a discipline,” and it also states that
“cross-sectional studies of multiple courses within a discipline,
or all courses in a major, would enhance the understanding of
how people learn the concepts, practices, and ways of thinking
of science and engineering and the nature and development of
expertise in a discipline.” Many studies in pedagogy focused
on methods applied to a single course, for example, in-

class peer discussion to enhance understanding [4], flipped
(inverted) classroom instruction [5], Problem-Based-Learning
(PBL) classroom instruction [6], and research-based instruc-
tion [6].

The National Research Council’s report [3] also recom-
mended interdisciplinary studies of cross-cutting concepts and
cognitive processes to enhance students’ learning, promote
knowledge transfer from one setting to another and better
model the real-world STEM problem-solving processes. Heil
et al. [7] investigated the integrated STEM education for
K-12. There is no precise definition of integrated STEM
education. Hence, they used a range of terms to search
the scholarly work including: integrated curriculum, cross-
disciplinary, multi-disciplinary, project-based and so on. In-
deed, integrated STEM education is taking hold of both K-12
and postsecondary education. In STEM 2026 [8], it states that
“integrated STEM teaching and learning experiences are in-
corporated throughout the P-20 continuum.”. However, STEM
integration has had less of a presence in undergraduate STEM
education [9]. Whiteacre et al. [10] explored an integrated
freshman engineering curriculum for pre-calculus students at
Texas A&M University in 1996. This curriculum showed the
integration of material across the freshman classes. Most of the
existing research focused on tight integration of two or more
concepts from different STEM disciplines into one course [10],
[11], or integration of two or more courses in tandem [13] [12].
Laboy-Rush [14] presented the advantages of project-based
STEM integration. Callahan et al. [15] emphasized the needs
of the integrated curriculum and defined the integrated STEM
model in five levels (0 to 4), which involve three general
areas: faculty engagement, STEM curriculum and university
leadership/systems.

The tightly integrated learning pedagogy to integrate con-
nected concepts into one curriculum might be a better fit
for the lower-level undergraduate courses. Most upper-level
undergraduate courses are discipline or sub-discipline specific.
They are designed to prepare students to be experts in their
particular discipline. Tight integration might cause the learner
to lose the depth of the course content. Loose integration
in the forms of unit-based cross-curricular instruction and
collaborative projects are more desired. The literature has
suggested that integrated and cross-curricular instruction en-
able students to see knowledge as connected rather than
as individual, isolated subjects [16]. In the real world, the
disciplines and sub-disciplines in STEM are connected. Cross-
curricular instruction and projects will better prepare students
for solving interdisciplinary problems in career settings and
will equip them with sustainable skills for life-long learning.

This cross-curricular pedagogy study also aligns with the
strategic initiative our institute: “promote Undergraduate Stu-
dent Learning and Success.” Additionally, this study will
create linkages between the theory of in-class learning in two
separate courses to real-world projects designed to enhance
students’ capability to transform knowledge from one set-
ting to another. Finally, this cross-curricular pedagogy will
also provide undergraduate students with research experience



across different subject domains.

III. CROSS-CURRICULAR EDUCATION DESIGN

Through this study, we designed and developed cross-
curricular activities for two courses (IT Risk Assessment and
Big data Analytics) that are context-connected and taught
in the same semester. The objective is to use these Cross-
Curricular activities to enhance student’s capabilities in con-
necting knowledge from multiple settings, and facilitate stu-
dents’ grasp of the big picture in information technology.
The cross-curricular activities include (1) cross-curricular in-
struction units for the context-connected course components
to assist students in connecting knowledge from one setting
to another; (2) cross-curricular projects to reinforce students’
cross-discipline problem solving and research capabilities.

A. Cross-Curricular Integrated Instructional Unit

Traditionally, the two courses are taught by different instruc-
tors and have their own set of learning outcomes. In this study,
we first revisited the learning outcomes and identified one
or more inter-connected learning outcomes in both courses.
Then, integrated instruction units were designed to flesh out
the specific outcomes of the context-connected topics of the
two courses. Through these integrated units, we encouraged
students to connect knowledge from one subject to another
based on the context connections. Two specific courses, CIT
45100 IT Risk Assessment and CIT 49900 Big Data An-
alytics, were used in this study. Table I demonstrates the
textbooks, course outcomes and topics for two courses that
are connected. When defining an information security strategy
and architecture, often related data analytic tools need to
be evaluated based on the organization’s resource and plan.
Hence, the instructional unit was designed to have two groups
of students work together to investigate the data analytic tool
based on organizational resources and information security
strategic plans.

We implemented two delivery formats of the integrated
instructional units: joint in-class instruction and joint peer-
reviewed presentations. The joint in-class instruction is based
on the example-oriented approach proposed by Beckmann
[16], where examples related to the connected topics of the
two courses are explored, with students led by the instructor(s)
in the same class. The joint peer-reviewed presentation is
a problem-solving approach proposed by Beckmann [16].
Students from courses have expert knowledge in their subject
domain, but not the other, so they will need to do some
research on the other subject domain and present the solutions
based on their perceptions of knowledge. The peer-review
part will let students of the two classes provide feedback
to each other, and rethink their answers from a systematic
point of view. The process will also engage students in
critical reflection that helps them articulate questions, confront
bias, identify systemic issues and transfer knowledge. Figure
2 demonstrates how in-class instruction and peer-reviewed
presentation is organized for the two courses. Before the cross-
curricular instruction unit, students of both classes were given

an investigation task that they needed to work on individually
and prepare solutions for. The task given here was to research
on data-driven IT risk assessment tools for an organization.
Students of both classes came up with their answers. As
shown in Figure 2, there were overlapping solutions from
the students of both classes. However, most of the solutions
from the students of CIT 49900 were different from those
that CIT 45100 students came up with. This is because they
used different domain knowledge to select the tools. After
students finished identifying the solutions, the cross-curricular
unit was organized by the instructor to go through the objective
of the task and some main evaluation points from both IT
risk assessment and big data analytics points of view. Within
the cross-curricular unit, students were then organized into
groups to find the best solutions based on their understanding
and research. The students in each group were a mixture of
students from both classes. In the end, each group delivered
a peer-viewed presentation to demonstrate their findings and
solutions.

The integrated unit happened towards the second half of
the semester. The first half of the semester, students of each
course dove deep into their subjects and accumulated funda-
mental knowledge for developing, integrating, and transferring
capabilities.

B. Cross-Curricular Knowledge Integration Oriented Projects
based on Inquiry Levels

In STEM education, hands-on teaching is one of the most
effective methods of instruction [17]. Otis [18] discovered
five main benefits from the use of hands-on instruction in
STEM education include developing students’ critical and
problem-solving skills and access to materials and programs
used in a job in real experience. Rockland et al. stated:
“the use of practical, hands-on applications of mathematical
and scientific concepts across various engineering topics will
help students to link scientific concepts with technology,
problem-solving, and design, and to apply classroom lessons
to real-life problems.” [19] In this project, we designed and
implemented cross-curricular projects to give student hands-
on experiences in connecting and reinforcing knowledge in the
two disciplines. The hypothesis is that these hands-on projects
will enhance students’ cross-discipline problem-solving skills,
as well as research experiences and capabilities, by connecting
knowledge in two subjects.

The cross-curricular projects were designed based on topics
that have context connections between two courses. We devel-
oped projects based on two inquiry levels that were initially
proposed by Schwab [20]. These inquiry levels have been
used to evaluate the course-integrated undergraduate research
experiences in STEM education as well [21]. In our study,
we employed a similar approach to evaluate cross-discipline
knowledge transferring skills, along with research experiences
and capabilities. Table II shows the inquiry levels. As the
inquiry level increases, students’ responsibilities increase and
instructors’ responsibilities decrease. We investigated whether
the students involved in different inquiry level cross-curricular



TABLE I
COURSE OUTCOMES AND CONTEXT-CONNECTED TOPICS

Textbook

Context-Connected Topics

Corresponding Course Outcomes

CIT 45100
IT Risk Assessment

Information Security Risk Assessment
Toolkit: Practical Assessments through
Data Collection and Data Analysis
(Mark Talabis, 2012)

e Security Management Models and Practices
e Protection Mechanisms

e Define an information security
strategy and architecture

e Plan for and respond to intruders
in an information system

CIT 49900
Big Data Analytics

Mining of Massive Datasets
(Leskovec, Rajaraman & Ullman, 2012)

Data Mining: Concepts and Techniques
(Han, Kamber & Pei, 2011)

e Design of Data Analytics Models and Process
e Tools and practice for big data analytics

e Assess the existing data analytics
tools and recommend the
appropriate ones based on the
organization’s resource and plan

e Design state of the art data
analytics techniques to apply to
practical work and research

Student CIT 49900
SELKS, Security Onion

Student CIT 45100:
Nagios, Wireshark
Student CIT 49900
Rapidfiretools, Solarwind
Student CIT 45100
Wireshark, Brilliant Assess
Student CIT 45100;
Wireshark, Solarwind

Student CIT 49900:
Rapidfiretools, Solarwind

Cross-Curricular Task

One of the initiatives of an organization
(e.g. university, hospital, company) is is to
enhance IT security and protect data and
privacy against potential intrusion and
vulnerability. The management of the
organization wants to investigate
software using data analytic model s, and
generate reports that include risk

ot
assessments. Student CIT 45100
PRTG, Nagios
Please research the current market to —
identify software that has the related ’
f—

functionality or modules and provide a
comparison report about the software for
different aspects, such as price,
compatibility, reporting tools and any
other features.
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Fig. 2. Implementation of Cross-Curricular Integrated Instructional Unit

TABLE II
INQUIRY LEVELS FOR CROSS-CURRICULAR PROJECTS DESIGN

Inquiry Level Project Problem

Data collection

Expected Results

Level 1 Given by instructor

Given by instructor

Given by instructor

Level 2 Given by instructor

Open to students

Open to students

projects differ in cognitive assessments of connecting and
transferring knowledge from one subject to another.

The inquiry level 1 project needs a minimum inquiry. Since
the students of the two context-connected courses firstly learn
knowledge of each subject in the two classes, they might
initially be less capable of effectively conducting research
and solving cross-discipline problems without any inquiries.
For a level 1 project, students are provided with a specific
problem, data and expected results. For a level 2 project,
students are also provided with a specific problem, but they
collect the data and formulate expected results themselves.
Students are organized as groups to work collaboratively

to identify methods and processes for solving the problem.
Figure 3 shows the steps for implementation of the cross-
curricular project. The designed project in this study is to have
students of two courses work together on implementing a data-
driven network intrusion detector. Students were organized
into groups. Each group had students from both classes. They
needed to work together to finish the project and present their
findings at the end. There were four tasks involved: network
flow collection, network flow feature selection, data analytics
method selection and result interpretation and presentation. All
the steps for the level 1 inquiry project were guided by the
instructors through written instructions or in-class discussion,
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Fig. 3. Implementation of Cross-Curricular Knowledge Integration Project

whereas the actions of the level 2 inquiry project were mostly
determined and done by the students. Students had the freedom
to choose whatever methods they learned in class to collect
network data, analyze data and build the intrusion detector.

IV. STUDENT SURVEY DESIGN

The cross-curricular units and projects implementation were
administered during the Fall 2017 and Fall 2018 sessions. Dur-
ing the two sessions, an Institutional Review Board-approved
before-course survey and an exit survey were conducted to de-
termine the students’ knowledge gained in the subject domain
of the two courses, as well as improvement of the learning
skills in general. Level 1 inquiry projects were implemented in
Fall 2017; whereas level 2 inquiry projects were implemented
in Fall 2018.

Survey questions were designed to evaluate the knowledge
learned in each of the two courses, students’ learning skills
and impact of the course. These are self-evaluation survey
questions. Table III shows the survey questions included in
the study. The questions in the category ‘Information Security
(IS)’, ‘Data Analytics (DA)’ and ‘21st Century Student Learn-
ing Skills’ were asked before and after the implementation
of the cross-curricular setting of the two courses, whereas
the questions in the category ‘Impact of the cross-curricular
setting” were asked by the end of the semester. Students
answered the questions using the following score categories:
Strongly Agree (7), Agree (6), Somewhat Agree (5), Neither
Agree nor Disagree (4), Somewhat Disagree (3), Disagree (2),
and Strongly Disagree (1).

V. RESULTS AND DISCUSSION
A. Student Survey Results

In this paper, we show the results of implementation of
cross-curricular activities for the Fall 2018 semester. There
were a total of fourteen students in the CIT 45100 course
and seven students in the CIT 49900 course who took the
surveys. Figure 4 shows the percentage of students who scored
Strongly Agree and Agree for the pre- and post-surveys for the
IS and DA questions listed in Table III. These questions were
used to evaluate the students’ understanding of the content of

each course and the context connections between these two
courses. The results showed that students from both classes
had significant improvements in understanding the material
of each course. We also summed the total student scores for
all questions for the pre- and post- survey based upon the
numbers provided for each response. A paired samples t-test
was run comparing the pre- and post-findings for each group.
The mean values of the Information Security (IS) questions
for CIT 45100 and CIT 49900 students increased 9.0 and 5.8,
respectively, and the mean values of the Data Analytics (DA)
questions for CIT 45100 and CIT 49900 students increased
8.5 and 12.1, respectively. It demonstrates that the CIT 45100
students learned more in the IT risk assessment domain,
whereas CIT 49900 students learned more in the big data
analytics domain. Based on the results of survey questions:
IS-c, IS-h, DA-a, DA-c, DA-e, DA-h, which evaluated the
students’ understanding the connections between two subjects
and capability of applying knowledge from one subject domain
to another, students from both courses demonstrated significant
improvements. Some questions, such as IS-d and IS-g, are
designed specifically for the content of information security
course, hence, CIT 49900 students show no improvement on
these two questions.

Figure 5 shows the percentage of students who rated
Strongly Agree and Agree for the pre- and post-surveys for
the 21st Century student learning skills’ questions listed in
Table III. Some items did not show significant improvements;
however, we did notice that more students rated Strongly
Agree than Agree on those questions. This result demonstrated
that through the cross-curricular experience, students’ skills in
teamwork, communication and time management improved.

Figure 6 shows the students’ answers to the questions
of ‘Impact of the cross-curricular setting.” Through these
three questions, we wanted to understand whether the cross-
curricular setting was beneficial for their career and and if
the setup of the cross-curricular assignment was effective. The
results show that over 70% of students from both courses agree
that the cross-curricular environment prepared them better for
a career collaborating with others. More than 60% of students
from the CIT 45100 course would like to take more cross-



TABLE III
STUDENT SELF-EVALUATION SURVEY QUESTIONS

Survey Question Category Question

Information Security (IS)

. I am knowledgeable about IT risk assessment.

. I understand where to gather network traffic data for IT risk assessment.

. I can explain the data elements/features of network traffic data.

. I understand how to conduct a risk assessment on network data.

. I am knowledgeable in IT risk assessment tools that involve data analytics.
There is a context connection between IT risk assessment and other IT domains.

. I understand how to find vulnerabilities from data content.

. I understand how to create a risk profile.

Data Analytics (DA)

. There is a connection between big data analytics and IT risk assessment.

. I am knowledgeable in big data analytics.

. I can apply data analytics to any application domain, such as IT risk analysis and assessment.
. I can prepare and clean the data according to the requirements, e.g. IT risk assessment.

. I can explain the data analytics model to an IT network management group.

. I understand the data analytics life cycle.

. I can choose the data analytics model based on the requirements given.

. There is a context connection between data analytics and other IT domains.

21st Century Student Learning Skills

. I am confident I can lead others to accomplish a goal.

. I am confident I can encourage others to do their best.

. I am confident I can produce high quality work.

. I am confident I can respect the differences of my peers.

. T am confident I can help my peers.
I am confident I can include others’ perspectives when making decisions.

. I am confident that I can make changes when things do not go as planned.

. T am confident I can work well with students from different backgrounds.
I am confident I can manage my time wisely when working on my own.

Impact of the cross-curricular setting
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. I would take more cross-curricular courses if they were offered.
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Fig. 4. Survey Strongly Agree and Agree Percentages for IS and DA domains

curricular courses, and more than 70% of students from the
CIT 45100 course and 100% of students from CIT 49900
course agreed that the course helped them understand the
connections between big data and information security, which
was one of our primary objectives. We also noticed that only
42.9% of students from the CIT 49900 course would like to
retake the course under the cross-curricular setting. We thought
one of the reasons could be that the settings of the cross-
curricular project trends towards a heavier workload for the
CIT 49900 students. A more balanced workload for students
of two courses needs to be considered for the future design of
the cross-curricular projects.

B. Feedback from the Cross-Curricular Presentations

Through the cross-curricular presentations, each group of
students presented all implemented tasks and came to an

intrusion detection model and conclusion. Figure 7 represents
a typical intrusion detection model of a group.

At the end of the presentation, each group was asked ques-
tions regarding their cross-curricular experiences. Students’
feedback was mostly positive. We also received excellent
suggestions from students on how to improve the cross-
curricular setting for equal involvement for both courses.
For example, instead of using an existing data set, security
concentration students can collect real network traffic data by
setting up specific tools. Also, many students expressed their
interests in testing their intrusion detection model in a real
environment. Table IV shows the feedback we received during
the presentations.

We also found that some groups even thought about how to
create a real-world intrusion detection system by using the data
analytics model. It was not required, however, it demonstrated
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TABLE IV
STUDENT FEEDBACK FROM THE INTERVIEW

Areas Student Comments

Subject Domain Knowledge | “By inter-joining these disciplines, a complete data model was able to be constructed to

accurately predict and interpret network traffic data.”

“We learned a lot from each other, data modeling, data analysis... ”

“We learned how to create a IDS using machine learning. ”

“We will be excited to see if we can plug in our tool to capture the real network traffic. ”

“Work with the IT risk assessment students, I learned a lot of network terms,

what everything does, etc. It is very interesting.”

“Both fields benefit each other.”

Project Setting “We prefer we set up the server and collect the network traffic ourselves instead of using an existing data set.”
“As network concentration students, we would also want to compare some of the results we can collect from
existing tools with the data model built by big data analytics students.”

“It is also to see how we can make use of the detector we created.”

“It is good to see how big data analytics interact with another IT field.”

“We want to do another final project that we can use data we generate.”

Career Impact “As a future security analyst, we learned how to watch network traffic.

Now, we learned how to create these tools.”

the forward thinking of our students and the power of working
together. Figure 8 shows the work-flow of a proposed real-

0 world intrusion detection system proposed by one group.
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Fig. 6. Impact of the Cross-Curricular Setting

Final decision tree of the

model
Paths are color coded as Fig. 8. Proposed Real-World Intrusion Detection System

well as labelled with the
classification at bottom

Feature being tested is C. Discussion on Critical Factors of Successful Implementa-

listed at top of node tion

After implementing the cross-curricular modules over two
semesters, we reflected on how to improve the design of
the cross-curricular components and identified critical factors
that might impact the students’ learning. The first factor is

Fig. 7. Typical Intrusion Detector Model



designing the cross-curricular project based on the connection
of the context of two courses and balancing the work between
the students from two classes. Students are expected to work
together on the project, so, it is better to design a project
that has students of both courses contribute their domain
knowledge in a relatively equal way. That means students of
both classes have the same level of freedom to choose tools
or methods in their domain. Based on our current design,
the CIT 49900 students have more freedom to choose the
machine learning techniques for analyzing the network traffic
data, whereas the CIT 45100 students do not have the same
level of privilege in determining the network traffic collection
tools. The second factor is having students present each others’
domain knowledge during the presentation to demonstrate
their teamwork and knowledge gained from their peers. In
our study, we found that naturally, some students in CIT
45100 would need to present the knowledge of CIT 49900,
which they learned from their peers through the project. The
students of CIT 49900 asked questions in the network traffic
domain, which demonstrates the process of knowledge transfer
from one area to another. The last important factor is the
arrangement of cross-curricular activities. We implemented
this in two semesters. Based on the feedback from the students,
they would prefer more in-class collaboration time. That
means it would be better to schedule the two courses at a
similar time during a semester, so that more than one course-
session can be arranged for students to work on the cross-
curricular projects. If more than one course-session is arranged
for students to work on the cross-curricular project, care has
to be taken to make sure the discipline specific content is also
covered. Balancing delivery of cross discipline knowledge and
discipline knowledge can be critical.

VI. CONCLUSIONS

In this research, we investigated two forms of cross-
curricular activities on two context-connected courses — big
data analytics and IT risk assessment — which are taught in
parallel. One is integrated instructional units, and the other is
cross-curricular knowledge integration projects. The example-
oriented approach was used to design the integrated units.
The knowledge integration projects were designed to make
use of the expertise learned from both courses. Interviews
and surveys were taken with students to evaluate the success
and barriers of cross-curricular activities. Then, qualitative and
quantitative analysis were applied to understand the develop-
ment of students’ self-reported skills on their domains (big
data analytics or IT risk assessment), as well as connecting
knowledge from one domain to another. The results show
great improvements in students’ confidence in solving cross-
disciplinary problems and a much better understanding of data
analytics and information security. Most students agree that
this cross-curricular setting prepared them better for a future
career collaborating with others, and students would like to
take more cross-curricular courses. Through this study, we
also learned a few critical factors towards better design and
implementation of the cross-curricular units and projects. We

plan to adopt improved cross-curricular implementation design
in the near future.
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