Sacred Heart University

From the SelectedWorks of Tolga Kaya

Winter March 16, 2017

Implementation of Blogging as an
Alternative to the Lab Report

Troy Hicks
Justin Bruner
Dr. Tolga Kaya, Sacred Heart University

Available at: https://works.bepress.com/tolga-kaya/5/

B bepress®


http://www.sacredheart.edu
https://works.bepress.com/tolga-kaya/
https://works.bepress.com/tolga-kaya/5/

International Journal of Engineering Education Vol. 33, No. 4, pp. 1257-1270, 2017
Printed in Great Britain

0949-149X/91 $3.00+0.00
(© 2017 TEMPUS Publications.

Implementation of Blogging as an Alternative to the Lab
Report*

TROY HICKS
College of Education and Human Services, Central Michigan University, 412F EHS, Mount Pleasant, MI 48859.
E-mail: troy.hicks@cmich.edu

JUSTIN BRUNER
Center for Excellence in Teaching and Learning, Central Michigan University, 4130 Park Library, Mount Pleasant, M1 48859.
E-mail: bruneljl@cmich.edu

TOLGA KAYA

School of Engineering and Technology, College of Science and Engineering, Central Michigan University, ET 100, Mount Pleasant, M1,
48859, USA. E-mail: kaya2t@cmich.edu

Undergraduate engineering laboratory courses are designed to increase students’ hands-on capabilities through
application of theoretical knowledge. However, a laboratory manual may lack any connection to prior content, and
expectations for thoughtful, developed writing are minimal. In this article, an instructor’s implementation of a
collaborative project to build Rube Goldberg machines combined with the course laboratory reports presented via
blogs has been evaluated. An end-of-semester survey was conducted with the 18 students in the course and results are
discussed along with the analysis of blog comments and student products. Overall, the intervention was deemed successful
as a means to improve students’ engagement, learning, and collaborations, despite some students’ concern that blogging
may not have improved their learning.
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1. Introduction

Engineering educators must promote students’ con-
tent knowledge mastery and—as a recent survey of
employers demonstrates [l1]—cross-disciplinary
skills such as teamwork, problem solving, and
communication. Writing, in particular, is critically
important, yet research in engineering education
dating back three decades notes that ““the structure
of most engineering courses fails to conform to this
pattern [of using writing] found in the work setting”
[2]. Additionally, newer literacies and technologies
influence the ways in which writing circulates in the
world and, subsequently, is taught in our class-
rooms [3] and this communication problem/skills
gap is exacerbated in STEM fields where a large
shortage of qualified applicants exists, especially
among female and minority graduates [4].

This manuscript documents one professor’s
attempt to improve writing, problem solving, and
collaboration in an electrical engineering course by
requiring students to create blog posts documenting
their work instead of writing traditional lab reports.
The intervention was designed to promote students’
higher-order thinking, to build collaborative skills,
and to increase engagement through peer response.
In traditional lab reports, students follow step-by-
step instructions and record what they see, usually
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in rote format; students can get the machine to
work, but struggle to adapt what they are doing to
new situations or explain to one another what
happened. By employing blogs for collaborative
writing, the instructor believed that it would avoid
problems with traditional lab reports and promote
high-order thinking.

This shift in writing practice required two changes
in teaching. First, the instructor revised the format
of the lab questions in the manual and, second,
required students to use blogs; this, in turn, requires
students to thoughtfully explain the phenomena
they are reporting. Blogging, it was speculated,
could also allow students to explore their class-
mates’ ideas and question their process of problem
solving, much the same way as one would be
expected to collaborate in a post-university job.

Against this backdrop, this study explores the
following research questions: How did the imple-
mentation of blogging:

(1) impact student’s experience of collaboration?

(2) change student’s learning of the material?

(3) influence student’s overall engagement in the
course?

To further these questions and to make our work
more applicable to other STEM scholars, we take
seriously the call from Reynolds et. al. who have
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argued that we need to examine writing-to-learn
(WTL) practices in a coherent manner across stu-
dies [5]. Thus, we borrow their conceptual frame-
work to articulate our own study. Reynolds et. al.
offers the following template for framing inquiry
around a writing-to-learn practice:

“What is the role of [specific WTL practice] in improv-
ing [disciplinary-specific learning objective] through
impacting [specific cognitive, metacognitive, motiva-
tional, and/or emotional process], as a function of
[context variables, such as course level and class size;
discipline; level, background, and goals of students;
and subdiscipline, local, and institutional factors]?”

Our questions, through this framework, become:

What is the role of implementing blogging as a teaching
strategy to attempt to transfer applied engineering
theory into practice as a function of student-reported
(1) engagement, (2) learning, and (3) collaboration by
replacing the traditional lab report with an inquiry-
based approach to writing?

This article documents the work of an Electrical
Engineering Professor (Kaya) who collaborated
with a Professor of English and Education (Hicks)
as well as a Teaching and Learning Consultant
(Bruner) while analyzing the effect that this inter-
vention had on students enrolled in his course, EGR
393: Circuit Lab.

1.1 Rationale for writing in engineering courses

In the past three decades, hundreds of colleges and
universities, and thousands of programs and indi-
vidual courses have made a shift toward writing
across the curriculum (WAC) or writing in the
disciplines (WID) programs. While there is no
comprehensive list of WAC/WID programs, the
National Census of Writing is the most recent
survey of writing programs across the United
States. Results from the 2013/14 administration of
the survey suggest that nearly two-thirds (62%) of
four-year institutions require students to take writ-
ing or writing-intensive courses after their initial
experience in freshman composition [5].

At the course level, we must consider a variety
of factors related to the integration of writing
including: faculty members’ own experiences and
dispositions as writers, professional development
opportunities at the institution, department and
college culture, and, perhaps most importantly,
student perceptions of writing in the disciplines.
We agree with Reynolds et. al. who suggest that
“Since higher-order thinking involves restructuring
knowledge, we need to determine what types of
writing activities evoke this process of knowledge
transformation” [6]. To that end, we considered
how blogging about the laboratory experience
could be one such option.

Moreover, for a school of engineering to be

considered a high-quality, accredited program, it
must be certified by the Accreditation Board for
Engineering and Technology (ABET). Our institu-
tion’s electrical and mechanical programs are accre-
dited and, in turn, must meet a variety of student
outcomes. In particular, the instructor of this course
aimed to meet the following ABET goals through
enhanced use of writing:

(a) an ability to apply knowledge of mathematics,
science, and engineering;

(b) an ability to design and conduct experiments, as
well as to analyze and interpret data;

(e) an ability to identify, formulate, and solve
engineering problems;

(g) an ability to communicate effectively;

(k) an ability to use the techniques, skills, and
modern engineering tools necessary for engi-
neering practice [7].

1.1.1 Writing in engineering

Engineering undergraduate students take, on aver-
age, five to six laboratory courses, starting with
fundamental chemistry and physics labs and con-
tinuing in engineering-specific courses such as cir-
cuits, microprocessors, vibrations, fluids, and
computer simulations. Lab courses are based on
hands-on experimentation, computer simulation,
or even online experiences [8]. The biggest compo-
nent of lab courses—besides executing procedures
according to the manual—is composing the lab
report [8, 9] Depending on the content and the
instructor, requirements for a lab report can be as
little as filling out a few tables during the experiment
all the way up to 20-page formal reports. Regardless
of the report requirements, a written document is
submitted by the student or a team of 2-3 students.
Engineering lab reporting, on the other hand, is
relatively different than writing in social sciences,
the humanities, or other general education courses
as it heavily deals with data, figures, and schemes
[10]. Regardless, developing technical communica-
tion skills is important as it helps students “learn to
learn by teaching them to transfer knowledge through
metacognition, analogical reasoning, and cognitive
fexibility” [11].

Yet, thelab report serves more functions than just
a summary of the tasks completed. Specifically, in
considering the ways that writing can be taught in
engineering courses, the instructor’s goal must
move beyond reporting and into higher levels of
analysis, application, and synthesis. Vazquez et. al.
note that “[u]nlike writing summaries, generating
explanations requires students to reconstruct infor-
mation and integrate this information with prior
knowledge [12]. Similarly, with the engineering
circuit lab, students must be able to communicate
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effectively both in writing and orally, and they must
compare predicted results with actual experimental
findings. By providing feedback to their peers,
students would engage in deeper thinking than a
traditional question and answer session [13].
Beyond the write-up of explanations, deeper
benefits can be found in using writing-to-learn
assignments. For instance, when discussing the use
of writing in biology, Dirrigl and Noe point out that

“As students take a more active role in their learning,
the role of the biological writing instruction shifts from
teacher to mentor, assisting students in their own
attempts to improve their writing and providing a
learning environment that allows them to become
self-aware of, engaged in and proud of their progress”™
[14].

Similarly, writing in the electrical engineering lab
becomes an opportunity for thinking, for demon-
strating understanding of the concepts. Moreover,
opportunities for digital writing—such as a blog
post including photos and videos taken with smart
phones—would provide students additional ways to
express their understanding of the engineering con-
cepts. Videos, in particular, help students explain
the results in a concise, 20-30 second segments. This
“writing-by-the-way” can, over time, become a
method for students to generate more substantive,
formal writing [14].

1.2 Blogging

As the instructor redesigned this course for the
spring of 2016, he relied upon his experience
having taught the same course three times before,
as well as multiple other lab sections. In particular,
he revised the lab report requirement by asking
students to compose a blog entry about the week’s
experiments. This instructional move was also an
innovation because the blog could include photos,
drawings, tables, and videos. Given the instructor’s
interest in having students’ make their work public,
open for review and response by classmates, blog-
ging seemed appropriate. Halica et. al.’s previous
success with blogging discusses a similar approach:

“The majority of the participants in this study reported
that their blog experience was positive and enhanced
their overall learning, in particular helping them think
about concepts outside of the classroom. They also
acknowledged that the blogging task facilitated the
sharing of knowledge among peers” [16].

Additionally, Ebner and Maurer examined the ways
in which students who participated in a process of
blogging and micro-blogging described their experi-
ence as writers compared to their peers who chose to
write a more traditional scientific paper:

“The most positive effect of weblogs usage was that the

students wrote about a topic over a longer period of
time. This led to a more in depth cognitive process: each

blogger discussed his topic much more in detail than a
comparable Scientific Writer” [17].

Thus, while blogging is still a relatively new phe-
nomenon in higher education, the instructor felt
that it could offer his students a chance to explore
lab topics in more detail and generate substantive
conversation about engineering concepts. Further
elaboration on the ways in which blogging was
implemented in the course is shared in section
2.1.2 below.

2. Presentation

The integration of blogging coincided with two
additional innovations in the EGR 393 class.
Whereas previous sections of the course had stu-
dents completing individual lab reports and design-
ing a final project of their own, the instructor
worked in two other collaborative activities: the
use of a “Rube Goldberg Machine” project and
the introduction of peer response to the blogs.

2.1 Teaching methods

2.1.1 The “Rube Goldberg machine” as basis for
course design

Although lab courses are hands-on experiences,
single outcome experiments have limitations and
project-based laboratory experiments are more
effective [15]. One such approach that has become
popular at universities such as Rochester Institute
of Technology, Carnegie Mellon University, and
Robert Morris University is the creation of a Rube
Goldberg Machine [16]. Based on the famous car-
toonist and his overly-engineered contraptions,
according to Merriam-Webster, “Rube Goldberg”
is defined as ‘“doing something simple in a very
complicated way that is not necessary” [17].

The EGR 393 began with a few weeks of relatively
structured Rube Goldberg (RG) construction and
circuit building; then students were asked to make
their own RG machine using the material they
mastered in the past few weeks. Students were
given full autonomy on the complexity of their
individual components of the machine that the
class would create together. Students spent more
time than the instructor had anticipated and a
majority of groups came up with quite complex
RG setups including both course material and
advanced topics that would be covered in the
later weeks (with the instructor’s help). Lab experi-
ments were set up in a way that, in every step,
students would face a structured failure. Students
needed to develop persistence. However, it is very
important for the instructor to create those struc-
tured failures in a certain way that students can
build on their recently acquired skills or knowledge
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Table 1. Examples of Course Changes

Traditional question

Critical thinking/open ended question

e Comment on the level of percent difference in Table 3.3.

e Are the percent differences sufficiently small to establish firmly
the fact that the current determined by Ohm’s law will be very
close (if not equal) to that measured directly?

e Answer the question in sentence form

(Experiment DC 3, Laboratory Manual to Accompany
Introductory Circuit Analysis, 12th ed., Robert L. Boylestad and
Gabriel Kousourou, Pearson Prentice Hall, Upper Saddle River,
NIJ (2010).) [18]

Student instructions for blog post:

e How do you experimentally prove Ohm’s Law?

e Provide measurement results.

e Compare calculated and measured voltage, current, and
resistance values.

e Also, include an experimental setup photo

Traditional Lab Instructions

Open-Ended Lab Instructions

There are two types of LED 7-segment displays: common cathode
(CC) and common anode (CA). The difference between them is
that the common cathode has all the cathodes of the 7-segments
connected directly together, while the common anode has all the
anodes of the 7-segments connected together. The figure below
shows a common anode seven segment.

As shown above, all the anode segments are connected together.
When you work with a (CA) seven segment displays, power must
be applied externally to the anode connection that is common to
all segments. By applying a ground to a particular segment
connection (a—g), the appropriate segment will light up. An
additional resistor must be added to the circuit to limit the amount
of current flowing thru each LED segment. We will use this type of
seven segment display in our experiment.

In a common cathode (CC) seven segment display, the cathodes of
all LEDs are connected together. To use this seven segment
display, the common cathode connection must be grounded and
power should be applied to appropriate segment in order to
illuminate that segment.

Each segment of the seven-segment display is a small light-
emitting diode (LED) or liquid-crystal display (LCD). A decimal
number is indicated by lighting a particular combination of the
LED’s or LCD’s elements. Connect the seven segment display,
seven segment driver, and resistors as shown below.

Check the manual of 7 segment display. Pdf document’s page 5 (or
in the document page 4) circuit B is the one we have. Connect pin 3
or pin 14 to 5 V. Connect a 330 2 resistor to pin 1. Other end of the
resistor goes to ground. Which line lit up? Using package
dimensions and function for B (page 4 in pdf), explain the
operation of the 7 segment display by lighting up different
segments. (EXPLAIN with VIDEO).

as well as develop the confidence to ask for help
from peers. Surprisingly, even without providing
extra credit for RG setups, students exceeded the
expectations of what was required of them. In short,
their RG setups were completely unique.
Ultimately, the goal for students was to create
unique solutions to particular electrical engineering
problems. Students would understand and apply
course concepts by collecting and analyzing the
data, checking their understanding through probing
questions. In the traditional lab style, students were
not involved in deeper thinking to explain engineer-
ing concepts such as current requirements, alter-
native circuit implementations, and practical uses of
fundamental circuits. In previous semesters, the
instructor had also noticed that students’ perfor-
mance on quizzes and the final exam were super-
ficial. This year, the instructor prepared his own
manual. Students were still required to look at the
manual and prepare for the pre-quiz each week.
What differed from previous years, however, was
that questions were more open-ended and required
explanations. Furthermore, most of the quizzes
were even posted online to give students enough

time (mostly over the weekends) to grapple with the
questions and come up with ideas.

Some examples from the traditional lab class-
room from previous years (same instructor) and
the current classroom are provided in Table 1 and
Fig. 1. The first example is the way how Ohm’s Law
was introduced experimentally. Ohm’s Law is the
fundamental electrical engineering concept about
current and voltage. Students know the concept
theoretically from previous engineering circuits
and physics classes. In the traditional setting, the
lab manual (from a lab manual textbook) goes step-
by-step with a particular approach to the problem.
Once students fill out tables and answer mostly “yes/
no” type questions, they are prompted to make a
conclusion statement, which usually results in sen-
tences like “Ohm’s Law is true,” or “Ohm’s Law
was proven.” In the current lab course, students
were given the opportunity to choose their method
of proving the Ohm’s Law. Students were provided
the original datasheet of the circuit and were loosely
led to the direction so they could figure out the
connections by themselves. Students got to choose
their own circuit parameters and values. They
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Fig. 1. Comparison of a student final project samples. Revised format yielded more complex project outcomes with deeper understanding.

needed to explain their methodology and provide
measurement results to check if the Ohm’s Law was
confirmed. Furthermore, students were asked to
create a short video of their findings where they
were required to explain the circuit operation with
their own words.

The RG project was the final project for both
this year and in previous years. Two examples
were provided by choosing one of the best projects
of those different years. It can be seen that the
previous years’ best project was quite unsophisti-
cated compared to the one that was designed this
year. Although the instructor’s knowledge about
the RG project has improved—and that likely had
an effect on students’ projects—it is quite apparent
that circuit complexity was significantly better this
year.

2.1.2 From lab reports to blogging

Because the main goal was to work towards a class-
wide RG machine where each contraption is con-
nected to another contraption, the entire class was
structured around accountability and collabora-
tion. Students were given advanced lab set ups
with detailed instructions. Once they succeeded in
creating the lab experiment, the following weeks
were spent trying to understand how the mechanism
works. Students were not given direct instructions
during those exploration phases. Rather, they were
provided questions or clues about how they should
be approaching the problem. Once students built an
innovative, working contraption, they were then
steered towards understanding how it worked.

In this context, blogging then provided students a
way to deliver their findings publicly, creating a
positive type of peer pressure. For engineering
students, writing technical documents often leads
to a kind of “fake writing,” whereby they create
artificially-long sentences with complex vocabulary
that do not add any value to the topic. Asking them
to blog helped filter that kind of extraneous infor-
mation, for many of the reasons noted above. If they
were to submit the lab report only to the instructor,
their thinking process would end there. In addition
to making students think more deeply, the instruc-
tor also believed that the public nature of blogging
would raise the overall quality of writing. It was very
powerful for students to see and respond to other
blogs, which might provide a different solution or,
at the very least, the same solution presented in a
different way.

3. Data collection

To evaluate the effectiveness of the blogging inter-
vention, the three researchers designed a survey,
which was administered by the professor of English
and Education immediately after one of the course
meetings near the end of the semester. The instruc-
tor left the room and the survey was explained to the
students: participation was voluntary, their
responses were blinded, their instructor would not
know who participated, and that if they did com-
plete the survey they would be given a $10 gift card
for their time. At this point, students who remained
were given a secure link to a survey created in
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Google forms where they entered their responses
and the administrator verified their completion.

The full survey is available in Appendix A, and
was specifically structured into different parts and
built on the questioning of Top [19]. Basic demo-
graphic and background information was collected
such as gender, race, grade, major, and GPA. These
were intended to underpin the responses for any
differences by grouping. The next sections focused
on blogging specifically: how blogging impacted
their learning, how blogging supported their
engagement in the course, and how blogging
impacted their collaboration with other students.
Finally, some university-specific questions related
to initiatives were asked, and they are not reported
in this paper. Except for the demographics and
background, all questions in the sections about
blogging used a six-point Likert scale where a ‘1’
represents “Strongly Disagree” and a ‘6 represents
“Strongly Agree.” A six-point scale was selected
because the authors were interested in which way
the students were leaning with respect to more
positive or negative and did not want to provide
the option for a neutral response.

3.1 Sample information and limitations

The final sample contained 18 students of which
89% were male and 89% were white. This aligns with
the large body of literature showing how females
and minority students are disproportionately
underrepresented in university STEM courses. As
expected, over 90% of the participants were engi-
neering majors. Given the lack of heterogeneity in
these groups, we elected not to study our responses
by these characteristics. Diversity was present in
GPA and grade level. Half of the participants were
junior status with about a quarter of the students
each at sophomore or senior status. GPA for both
overall and major GPA was almost equally distrib-
uted across the five GPA ranges (from about 17 to
28 percent in for each range) which offers the
opportunity for insight into how blogging may
differ by class rank or GPA.

The major limitation of this study, quantita-
tively, is that the sample size is too small to make
any meaningful statistical inferences. Due to these
limitations, we simply present summary statistics
and make no attempt to aggregate our findings
through further statistical analysis. Students were
also selected based on convenience, and there is
comparison group; however, we intend to pursue
additional surveys in future semesters to allow for
more robust analysis. Based on these limitations,
our results should in no way be interpreted as
causal or be considered representative of a larger
population.

4. Results

Unfortunately, despite having good variation by
GPA and class, no clear patterns emerge in the
data by these filters; thus, it is difficult to conclude
whether using blogs was better or worse for a
particular group of students. On the other hand,
blogging seemed to benefit students regardless of
GPA or class standing, so that can be seen as an
overall advantage. This initial finding is something
that may merit additional future research.

As a block, the collaboration scores were extre-
mely high with the exception of students reporting
that blogging was not better than the in-class
experience; however, the remainder of their
responses would appear to indicate otherwise; stu-
dents strongly agreed with the fact that blogging
increased their collaboration. Student engagement,
as a block, was neutral with respect to students
agreeing or disagreeing that blogging increased
their engagement in the course. Finally, students
reported that they agreed that their overall learning
in the course increased moderately as a result of
blogging.

What was extremely surprising was how these
characteristics distributed across the different sec-
tions of the survey. Figs. 2a-2c¢ below show the
distribution of the Likert averages for learning,
engagement, and collaboration sections of the
survey by student GPA. As can be seen, in no case
was a certain group of students advantaged or
disadvantaged in any of these aspects as it related
to implementing blogging. If anything, the students
in the lowest group of GPA had the most favorable
responses to blogging. More research would be
needed over various groups and semesters, but we
can make a modest claim that implementing blog-
ging did not have the distributional effects of
advantaging some groups of students over others
(as is common in many educational interventions).

Learning Average by Overall GPA

4
L

3

Learning Average

2
1

3.00orless 301t03.25 3.26t03.50 3.51t03.75 Above 3.75

Fig. 2a. Student reported agreement that blogging increased their
learning by GPA.
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Engagement Average by Overall GPA

Engagement Average
2 3

1

300o0rless 301t0325 3.26t03.50 351t03.75 Above 3.75

Fig. 2b. Student Reported Agreement that Blogging Increased
their Engagement by GPA.

Collaboration Average by Overall GPA

2 3 4
1 | 1

Collaboration Average

1
I

3.00o0rless 3.01t03.25 326t03.50 3.51t03.75 Above3.75

Fig. 2¢. Student reported agreement that blogging increased their
collaboration by GPA.

4.1 Student reported impact of blogging on
engagement

As a block, the impact of blogging on student
engagement had the lowest overall average at 3.64.

This was perhaps due to the fact that the blogging
was just one aspect of the course and the RG
contraptions were a major focus as well. The highest
scored item in this section was that students felt that
blogging increased their interaction with their peers
compared to other courses. The lowest rated item in
this section was that blogging did not inspire
students to do additional research. Table 2 below
details the averages for each item.

4.2 Student reported impact of blogging on learning

One positive outcome was that the participants felt
that blogging helped improve their learning, yield-
ing a 4.11 average rating to this question. As table 3
shows below, with one exception, all the item
averages hovered around a 4.0 or above, suggesting
that students felt blogging moderately contributed
to their learning. Students felt most positive about
how the blog discussions allowed them to share their
learning but did not feel that other students’ com-
ments about their blog were important which seems
to be contradictory.

4.3 Blogging and collaboration

As seen in table 4, by far this section was the most
highly rated by the students. All of the averages were
at 4.5 or higher—with two exceptions (though one
was still a 4.39)—suggesting that students felt the
blogs were a useful medium for improving colla-
boration. What is interesting is the somewhat con-
tradictory responses by the students in this section.
The lowest rated item showed that students felt that
collaboration through blogging was not as good as
face-to-face collaboration. However, when asked
specific questions about their collaboration, the
students rated all the items very highly. This may
suggest that there was some initial student resistance
to working in an alternative space such as blogs, but
that they were able to recognize the benefits with
respect to collaboration.

Table 2. Student Reported Likert Scale Averages for Engagement Question Block

Question Mean SD
1 visit our group blog more than required by my instructor. 3.50 1.86
The blog helps me feel connected to other students in this course. 3.39 1.69
Due to the class blog, I feel that I am an important part of our classroom community. 3.50 1.38
I have been stimulated to do additional readings or research on topics discussed on the blog. 3.33 1.91
In comparison to my other classes, the amount of interaction with other students in this class has increased due to

the blog. 4.17 1.54
In comparison to my other classes, the quality of the interaction with other students in this class has increased due to

the blog. 3.94 1.51
Engagement Average 3.64 1.39

Notes: N = 18; Six-point Likert Scale where 1 = strongly disagree and 6 = strongly agree. Data is averaged by all students for each question

within the block.
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Table 3. Student Reported Likert Scale Averages for Learning Question Block

Question Mean SD
The blog discussions help me to share my knowledge and experiences with my peers. 4.72 0.96
1 believe that incorporating blogs with teaching can enhance my learning experience in general. 4.17 1.10
Other students’ comments on my blog posts are important. 2.61 1.46
Blog discussions help me understand other points of view. 4.39 1.04
Blog discussions have made me think about project development concepts outside of this class. 3.94 1.55
My point of view has been acknowledged by my peers and|/or the course instructor in this course. 4.44 1.20
Overall, using the blog has helped me learn. 4.11 1.53
Learning Average 4.06 1.01

Notes: N = 18; Six-point Likert Scale where 1 = strongly disagree and 6 = strongly agree. Data is averaged by all students for each question

within the block.

Table 4. Student Reported Likert Scale Averages for Collaboration Question Block

Question Mean SD
The collaborative learning experience in the blog supported environment is better than in a face to face learning

environment. 2.94 1.47
1 felt part of a learning community in my group. 4.39 1.14
1 actively exchanged my ideas with group members. 4.83 1.38
I'was able to develop new skills and knowledge from other members in my group. 4.72 1.27
I'was able to develop problem solving skills through peer collaboration. 4.56 1.20
Collaborative learning in my group was effective. 4.89 1.23
Collaborative learning in my group was time consuming. 4.89 1.23
Overall, I am satisfied with my collaborative learning experience in this course. 4.56 1.04
Collaboration Average 4.47 0.86

Notes: N=18; Six-point Likert Scale where 1=strongly disagree and 6=strongly agree. Data is averaged by all students for each question

within the block.

5. Discussion of implementation of
blogging

This study was designed to better understand the
role of implementing blogging as a course adjust-
ment to attempt to transfer applied engineering
theory into practice as a function of student reported
(1) engagement, (2) learning, and (3) collaboration
by replacing the traditional lab report with an
inquiry-based approach to writing. Since it is diffi-
cult to work with only numbers in interpreting our
findings, we have pulled responses from the student
blogs that participated in the survey. In the com-
ments below, when students are identified based on
responses we gathered from their blogs, we have
taken out names and only used first initials.

5.1 Impact of blogging on student engagement

Student engagement is a very broad term there is an
important difference between engagement with the
course content and engagement with the blogs.
Students did report that they felt more interaction
with other students both in frequency and quality as
aresult of the blog, so we are left to conclude that the
blog itself was a good tool for increasing these
aspects of student interaction. Yet, students

reported negatives, too, creating an overall lower
level of engagement. This is echoed by some of the
student comments from the survey:

e The blogging increased my engagement by
encouraging me to write down information
during the labs and paying attention to little
details, which enhanced my learning experience
in this class.

e It increased my engagement by forcing me to
comment on other peoples [sic] blogs even
though there was usually nothing beneficial to
say.

e It decreased engagement because I think it is
difficult to collaborate through the computer.
It’s [sic] useful if people aren’t at the same place
at the same time and if everyone knows what each
other is talking about, but here we are all in the
same place. Why not just meet up face to face? It
think that would be more effective at learning and
collaboration.

5.2 Impact of blogging on student learning

The ultimate outcome of most educational endea-
vors is increased knowledge and skill development;
in this case it appears the blog served as a tool for
promoting students to undertake more complex
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tasks such as peer review, revision, and synthesis of
the content. Many of the students remarked in some
manner about how having access to other student’s
thinking assisted them in their own work. In
essence, what happened through blogging was that
students also became the teachers. This allowed for

a

much greater pool of knowledge for problem

solving and critical thinking. The selected com-
ments below represent this taking place, again
with one negative comment showing the alternative
view:

By reading comments by others and discussing
others’ comments on our group blog I was able to
actively implement new ways to solve my circuit
problems.

I think that the blog comments helped me realize
errors in understanding I may have had by not
paying enough attention during lectures.

The blogging can help increase your learning by
being able to see what other groups did for their
lab and what their results were. By having discus-
sions on the blog as well, students are able to feed
ideas off each other and learn more.

I don’t think it affected my learning in any way. It
was just an extra thing to do. I would have wanted
a bit more lecture to help explain things before we
tried to do them.

5.3 Impact of blogging on student collaboration

Quantitatively, collaboration was clearly the high-
estrated category by students as a result of blogging,
and their comments very clearly support that. Of all
the different groupings of students’ comments,
examples showing collaboration among students
was easily the most represented. What is very
powerful about the examples is that students were
not only able to ask questions of each other but they
displayed higher-order thinking by providing feed-
back and applying their conceptual knowledge into
assisting their peers. Below are a few examples of
this phenomena taking place (these quotes come
from student blogs, not the survey):

The student is encouraged to make his/her project

more complex.

I can’t believe you incorporated a catapult into
your Rube Goldberg! At first I thought your
schematic looked simple, but the ping pong ball
launcher is awesome and unique! It makes me feel
the need to make mine cooler. Is the string strong
enough to pull the rod? Since you haven’t gotten
the motor to run, have you tried the motor with
just a power supply to see if it and the catapult
function together?

The student who could not succeed in the lab learns
from another blog entry how it would have worked.

Thanks for the explanation of how you altered
your high pass filter to be a low pass filter. Very
helpful for those of us that had an incorrect result!
Also love that in #2 you measure the pitches by
annoyingness! Great blog.

Students discuss their results.

I'm confused, I thought we had the peak to peak

values listed for B 3 and 4.

— How did you measure the peak to peak value
with the DMM? It was my understanding that
the DMM could not accomplish that.

Two different students notice a group made wrong
measurements. Also, he/she ensures the group that
they also had some issues in the same lab.

Hey guys, I think you may have done something
to measure the resistance of the speaker wrong. It
should be between 6 and 8 ohms, but something
relatively close to that is still fine. And I notice
you had some difficulties getting the filters to
work correctly and if it makes you feel any
better many other groups are as well. I am
unsure of this issue, but it is unfortunate so
many of us are having similar problems. Your
measured resistance of your speaker seems very
high. Most other groups have measured the
resistance at around 8 ohms, I would take another
look at measuring it.

Your measured resistance of your speaker was
high compared to ours and other groups. From
what we’ve seen everyone was measuring theirs to
be around 8-10 ohms. You guys should go back
to that and remeasure it.

5.4 Strengths and limitations

Writing reports in a blog setting and knowing that
peers will be looking at their work, students were
motivated to communicate better in writing. Our
results corroborate work that has been done in this
area. As the students in EGR 393 noted, other
authors such as Chemishanova have noted the
ways in which students adapted their work for
different audiences and purposes [20]:

“The students claimed that audience consideration
together with purpose for writing guided aspects of
their writing process such as brainstorming, drafting,
and finalizing the final copy of their written products.
They also used audience analysis to determine the
writing style and vocabulary they use in the presenta-
tion of the information. The participants revealed their
audience awareness in the discussions of their writing
process and approach to writing in general. They have
internalized audience and purpose consideration as a
dominant feature of engineering communication and
were attempting to engage in a literacy practice that
took into account the conventions of their disciplinary
community.”
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In addition to the sense of audience that blogging
provided, we noted similar benefits to Wheeler and
McDonald: the writing enhanced group discus-
sions, created unique products for assessment, and
created a synergy through review and response [21].
Similarly, using collaborative cloud technologies
encourages students to further elaborate their
thinking process with their teammates and ulti-
mately develop themselves further as professionals
[22].

Students at first struggled with blogging. For
instance, many were not able to get a photo from
their phone into their blog post, at least initially. The
instructor had taken many of their digital literacy
skills for granted and assumed that students were
technology savvy. Also, choosing a particular blog-
ging software (Blogger) to create their writing
slightly limited student creativity. Blogging helped
students develop digital literacy as they learned how
to upload media to a particular platform from their
smart phones. Blogging also helped create a learn-
ing community that engaged them in writing and
fostered collaboration.

In this sense, the opportunity to use digital
writing—to move from ‘“‘writing-by-the-way’’ into
more complete, complex blog posts—helped stu-
dents learn. This meant that students created more
substantive responses to the revised lab manual
questions, incorporated images and videos into
their posts, and responded to the work of others.
We know that, in their pairs, some students did take
on a primary role as writers in the blogging process,
while others may have taken on a more active role in
the experiment itself. So, it is impossible to claim
that all students became better writers. Still, the
instructor does feel confident in stating that, overall,
student learning and engagement in the course
improved when compared to previous semesters.

Another observation by the instructor was the
way that knowledge moved, quite literally, during
the class sessions. Students who had read other
blogs could go consult with those who came up
with the original idea. In lab classes, instructors
often see collaboration or knowledge shared among
groups that are sitting next to each other; however,
broader collaboration within the classroom space is
not as common. In part due to reading the blogs and
commenting, proximity in the classroom was not a
limiting factor. Students became aware of multiple
groups and they sought help or shared their experi-
ences both on the blog as well as through face-to-
face interaction by moving about the room, at least
more so than observed in previous semesters.

As a final note on strengths, students were able to
gauge, through reading, if they were performing in
the average or below the average by comparing their
own writing with that of their classmates. While

there is no causal evidence to suggest a correlation,
the instructor strongly suspects that students tried
harder and were motivated to do better. This overall
attitude raised the bar naturally, which led to much
better assignment submissions as seen in the final
project example.

Finally, we note a similar trend about the value
that students placed on the responses from their
peers. Much like Halica et. al., we see that a “[s]ense
of community emerged as a significant predictor of
perceived learning, with higher levels of community
being related to higher levels of perceived learning”
[23].

While all these factors are important, in the
future, we may need to look at other measures of
their learning such as their results on the funda-
mentals of engineering exam or other program
assessment outcomes.

6. Conclusion

In this study, we investigated the effects of using
online blogging as a replacement of traditional lab
reports. Aligned with online blogging, lab assign-
ments were also aligned with deeper thinking stra-
tegies such as open-ended questions. Given this was
only a single class with 18 students, we are only able
to speculate on what the benefits and challenges are
but we have identified some promising future ave-
nues that should be explored further. We analyzed
the survey results from three different perspectives:

1. Collaboration: Of all the perspectives, our data
indicated that the blogging had the greatest
effect on collaboration. Students felt more con-
nected with their peers, that they were more
effective in exchanging information, and that
they developed more skills.

2. Learning: Students were more positive than
negative about the role of blogging in their
learning. Many students felt that the comments
of their peers were not important but we think
this was due to the fact that many of the
comments were surface level such as ‘“nice
work™ and not more substantive. Students did
report that the blogging helped them see new
perspectives and enhance their learning experi-
ence.

3. Engagement: Students had the lowest rating of
the effect of blogging on their engagement but it
was still generally more positive than negative.
Students did report that they interacted with
others more as a result of the blog but they did
not feel that they were motivated to learn more
about the content as a result of the blogging.

With all three perspectives, what is most exciting is
that all students, regardless of GPA, seemed to
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benefit from this intervention. It did not appear to
be the case that only the strongest or weakest
students, on the basis of GPA, benefited. Much
more data and deeper analysis of the final products
will be needed to confirm or deny this finding but we
are optimistic that this could be an intervention that
benefits all students. Still, the role of implementing
blogging as a teaching strategy to help students to
transfer applied engineering theory into practice
was, for students in this course, a success.
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This section will ask you to provide some background information

What is your gender?

e Male
e Female

What is your race/ethnicity?

e Non-Hispanic White or Euro-American
e Black, Afro-Caribbean, or African American
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Latino or Hispanic American

East Asian or Asian American
South Asian or Indian American
Middle Eastern or Arab American
Native American or Alaskan Native
Other :

What is your grade level?

Freshman
Sophomore
Junior
Senior
Other :

What is your major?

e Computer Engineering
e Electrical Engineering
e Other:

What is your OVERALL GPA? (All courses)

Above 3.75
3.51t0 3.75
3.26 to 3.50
3.01 to 3.25
3.00 or less

What is your MAJOR GPA? (Courses in your major)

Above 3.75
3.51t03.75
3.26 to 3.50
3.01 to 3.25
3.00 or less

What job do you intend to hold after graduation? (Please be specific—include job title and company or
industry)

Learning from Blogging
[Likert Scaled 1 to 6 where 1 = Strongly Disagree and 6 = Strongly Agree]

The blog discussions help me to share my knowledge and experiences with my peers.

I believe that incorporating blogs with teaching can enhance my learning experience in general.
Other students’ comments on my blog posts are important.

Blog discussions help me understand other points of view.

Blog discussions have made me think about project development concepts outside of this class.
My point of view has been acknowledged by my peers and/or the course instructor in this course.
Overall, using the blog has helped me learn.

Impact of blogging on your engagement
[Likert Scaled 1 to 6 where 1 = Strongly Disagree and 6 = Strongly Agree]

I visit our group blog more than required by my instructor.

The blog helps me feel connected to other students in this course.

Due to the class blog, I feel that I am an important part of our classroom community.

I have been stimulated to do additional readings or research on topics discussed on the blog.

In comparison to my other classes, the amount of interaction with other students in this class has increased due
to the blog.

In comparison to my other classes, the quality of the interaction with other students in this class has increased
due to the blog.
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Blogging and Collaboration
[Likert Scaled 1 to 6 where 1 = Strongly Disagree and 6 = Strongly Agree]

The collaborative learning experience in the blog supported environment is better than in a face to face
learning environment.

I felt part of a learning community in my group.

I actively exchanged my ideas with group members.

I was able to develop new skills and knowledge from other members in my group.

I was able to develop problem solving skills through peer collaboration.

Collaborative learning in my group was effective.

Collaborative learning in my group was time consuming.

Overall, I am satisfied with my collaborative learning experience in this course.

[UNIVERSITY ] Goals—Specific questions about blogging
[Likert Scaled 1 to 6 where 1 = Strongly Disagree and 6 = Strongly Agree]

My writing skills improved as a result of the blogging in this course.

My quantitative reasoning skills improved as a result of the blogging in this course.

My technology skills improved as a result of the blogging in this course.

I had a hard time implementing the media content into the blog.

Please explain how blogging increased or decreased your engagement in this course.

Please elaborate on how blogging in this course helped increase or decrease your learning in this course.

Appendix B - Full tables

Question N Mean SD
Learning from Blogging

The blog discussions help me to share my knowledge and experiences with my peers. 18 4.72 0.96
1 believe that incorporating blogs with teaching can enhance my learning experience in general. 18 4.17 1.10
Other students’ comments on my blog posts are important. 18 2.61 1.46
Blog discussions help me understand other points of view. 18 4.39 1.04
Blog discussions have made me think about project development concepts outside of this class. 18 3.94 1.55
My point of view has been acknowledged by my peers andlor the course instructor in this course. 18 4.44 1.20
Overall, using the blog has helped me learn. 18 4.11 1.53
Learning Average 18 4.06 1.01

Impact of blogging on your engagement

1 visit our group blog more than required by my instructor. 18 3.50 1.86
The blog helps me feel connected to other students in this course. 18 3.39 1.69
Due to the class blog, I feel that I am an important part of our classroom community. 18 3.50 1.38
I have been stimulated to do additional readings or research on topics discussed on the blog. 18 3.33 1.91
In comparison to my other classes, the amount of interaction with other students in this class has increased

due to the blog. 18 4.17 1.54
In comparison to my other classes, the quality of the interaction with other students in this class has

increased due to the blog. 18 3.94 1.51
Engagement Average 18 3.64 1.39

Blogging and Collaboration

The collaborative learning experience in the blog supported environment is better than in a face to face

learning environment. 18 2.94 1.47
1 felt part of a learning community in my group. 18 4.39 1.14
I actively exchanged my ideas with group members. 18 4.83 1.38
T'was able to develop new skills and knowledge from other members in my group. 18 4.72 1.27
T'was able to develop problem solving skills through peer collaboration. 18 4.56 1.20
Collaborative learning in my group was effective. 18 4.89 1.23
Collaborative learning in my group was time consuming. 18 4.89 1.23
Overall, I am satisfied with my collaborative learning experience in this course. 18 4.56 1.04

Collaboration Average 18 4.47 0.86
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CMU Goals

My writing skills improved as a result of the blogging in this course. 18 3.17 1.86
My quantitative reasoning skills improved as a result of the blogging in this course. 18 3.33 1.78
My technology skills improved as a result of the blogging in this course. 18 3.72 1.74
1 had a hard time implementing the media content into the blog. 18 2.89 1.64
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