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Abstract

Education is one of the most important elements in our lives because it is a direct way to broaden
our knowledge. In order to enhance academic learning experience, an increasing number of in-
structors are changing their pedagogies to make their students socially active in class participa-
tion. In this article, the author describes how the development and implementation of the tech-
nology-supported learning environment will be beneficial in student and instructor engagement
and the overall learning motivation. The author first provides detailed implementation of the
technology-supported learning environment. Next, she explains how to utilize such environment
to increase in-class participation and to support collaborative learning. She then examines stu-
dents’ overall learning and feedback, and analyzes the costs and benefits of this pedagogy. Finally,
she concludes that this environment can promote greater classroom engagement and support
collaborative learning.
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1. Introduction

Teaching is the fundamental mission of any university or college. The creation of new knowledge is of little
value without the ability to pass on that new knowledge, and existing knowledge, to the next generation. It is
important to understand how students learn and to know when they might confront difficulties with new concept.
For past decades, traditional lecturing has used an instructor-oriented approach, where the majority of the class
time depends on the instructor’s delivery of knowledge. The drawback of such lecturing is that there is little in-
teraction between instructors and students, as students tend to engage only passively with the material. Several
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scholars believe that instructors focus too much on teaching content and not on engaging students on traditional
lecturing. As a result, it is hard to find out the difficulties that students might encounter, and thus, students must
be actively engaged in the learning process in order to have a meaningful and long-lasting learning experience
(Barkley et al., 2014, Pascarella et al., 2005; Edgerton, 1997; Shulman, 2002).

Interactive lecturing, on the other hand, includes short activities that allow students to recall and enhance their
knowledge. The benefits of interactive lecturing include greater in-class engagement and collaborative learning.
Collaborative learning, by definition, means that students achieve their learning goals via a group-based ap-
proach (Dillenbourg et al., 1995). Some benefits of collaborative learning include enhancing learning satisfac-
tion, promoting positive attitudes toward subject matter, improving students’ teamwork skills, encouraging more
in-class participation, promoting greater in-class attention, creating more in-class interaction, and developing
higher-order thinking (Srinivas, 2014).

Since technology has become integrated into in our daily life, interactive lecturing with technology has be-
come a groundbreaking advancement in education. According to Kuh et al. (2001), technology has been proven
to improve learning outcomes and engagement. Some scholars (Meyers et al., 1993) believe that higher-order
thinking, which facilitates students’ knowledge development, is an important concept in education and can ulti-
mately achieve collaborative learning. Thus, it is important to utilize these learning technologies, such as CSCL
(computer-supported collaborative learning), to support group collaboration and achieve collaborative learning
(Stahl et al., 2006). As a result, I decide to utilize learning technologies so that | can transition my pedagogy
from an instructor-centered passive learning environment to a student-centered active learning environment.

The main purpose of this paper is to introduce a technology-supported environment to promote in-class par-
ticipation and achieve collaborative learning. My contribution includes: 1) discussing the reasons that have made
me to make this change; 2) explaining how | implement this technology-supported learning environment; 3) in-
troducing how 1 utilize these technologies to encourage greater in-class participation and collaborative learning;
and 4) analyzing and discussing the effectiveness of this pedagogy.

2. The Necessity of Promoting In-Class Participation and Achieving Collaborative
Learning

One of my initial obstacles in becoming an instructor was that | did not know how to encourage student partici-
pation. It was a huge challenge for me especially when | was teaching Asian students since they were trained to
remain silent in class and follow exactly what instructors tell them to do. That can cause a trend in student
learning behavior that is skewed toward self-consciousness. For example, most of the students in Taiwan do not
like to speak up in front of the whole class because they are unsure about themselves and feel very uncomforta-
ble to present themselves in public.

Luckily, I was fortunate to join the SST (School of Scientific Thought) program in 2012, in which | attended
four useful training session and learned how to actively engage the class participation. In the first session, the
coordinators shared some of the experiences from previous years. The coordinators shared us some issues they
had encountered in the past and how they solved those problems. In the second session, they taught us how to
create our teaching materials appropriately to better suit the students’ prior knowledge, as well as how to man-
age our time for the lectures and in-class activities. They also suggested some ways for us to utilize in-class ac-
tivities to engage more student participation. During the lunch break, the SST coordinators invited some past
SST instructors to talk about their teaching experience. In the third session, | had to pair up with one of the SST
instructors and conduct an in-class activity in front of the class. This SST exercise trained me to help me to see
how students learn better through class participation. In the last session, each instructor had to simulate a real
classroom setting by giving a 60-minute presentation and obtaining comments from other SST instructors after
the presentation. Honestly, encouraging student participation was one of my weaknesses before these SST train-
ing sessions, and | indeed sharpen my teaching skills from attending these sessions. | was intrigued by these SST
training session and had begun to think about how I can increase student engagement in my class. In other words,
I believe that by making this change, | can engage both myself and my students with my teaching materials, and
can encourage overall classroom engagement.

3. Collaborative Learning

Collaborative learning is one of the important factors that every instructor should emphasize as they develop
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their teaching pedagogy. By definition, collaborative learning defines as to have students to work together in a
small group and to achieve learning goals together. Collaborative learning is a shift from traditional instructor-
oriented lecturing to interactive student-oriented lecturing (Kirschner, 2001), and it improves test results and
promotes students’ interest and motivation in learning (Caldwell, 2007; Pollock, 2006; Sharan, 1980). In addi-
tion, Hake (2001) and Gabbert et al. (1986) note that group discussions help students learn better, understand
subject matter more quickly, and become more engaged in the class.

Most scholars believe that social interaction a key component in collaborative learning, and there is a large
benefit to applying collaborative learning. Some scholars believe that students can develop cognition through
social interaction (Vygotsky, 1980; Pascarella et al., 2005; Edgerton, 1997; Shulman, 2002) and can retain in-
formation longer through social interaction (Sills et al., 1991). Other scholars consider that collaborative learn-
ing strengthens critical thinking and deep learning, as critical thinking encourages students’ judgment and prob-
lem-solving skills (Gokhale, 1995; McLoughlin et al., 2000; Newman et al., 1995). Moreover, some people be-
lieve that the overall learning performance is related to students’ interaction with their peers (Barron, 2003;
Bruffee, 1999).

Therefore, | have established my teaching pedagogy to support collaborative learning and promote greater
engagement. My teaching pedagogy includes incorporating technology-supported environment, constructing in-
class activities to encourage in-class participation, and dynamically adjust teaching methods based on their
feedback and reactions. | hope that in this way it would stimulate students’ learning motivation and ultimately
achieve learning goals together.

4. Experimental Setting

My experimental course is called “iTrust: Centralized, Distributed, and Mobile Search”, and there are 22 high-
school students in the class. In this course, students need to understand the differences between centralized and
distributed search engine, identify their trade-offs, explore the iTrust gadgets (desktop, cell phones, and tablets),
understand simple statistical equations behind iTrust, learn how iTrust detect/defend some possible attacks over
the network, and finally learn how we retrieve and rank the information. The goal of this course is to teach these
high school students in the area of science and engineering at a college level, and the topics ranged from nano-
technology to real life situations. In my course, | taught my students the following topics:

Week 1: Concept of a distributed search engine and its comparison to existing centralized search engines.

Week 2: Trade-off between distributed and centralized search engines.

Week 3: Construction of a distributed search engine in SMS and HTTP.

Week 4: Calculating the probability of matching keywords in a query and metadata for a document.

Week 5: Detection of malicious attacks in our distributed search network.

In order to adapt the technology-supported learning environment, | perform my teaching practice in a lab
classroom, whereas every students gets to have his/her own computer to perform some in-class activities. In ad-
dition, my students also have chances to access the iTrust gadgets (tablets and smart phones). | always introduce
the class materials during the first hour, followed by in-class activities for students to discuss the lecture mate-
rials. After in-class activities are over, students will share their solutions to the entire class, and | will then ela-
borate some discussions.

5. Student Learning Goals

There are three main learning goals to support collaborative learning and promote greater engagement:

1) Utilizing technology-supported environment. Based on recent advance in internet access and mobile phones,
many technology-enabled learning environments are being introduced. According to Fisher (2010), he believes
that traditional lecturing environment is like a closed classroom that represents a physically outdated teaching
model. Fisher collects more than 85% of the positive feedback about utilizing technology-enabled active learn-
ing classrooms. The interviewees also believe that technology-enabled learning active environment improves the
overall learning outcomes, such as greater engagement, attitude and collaboration. Thus, | believe that having
students to learn in a technology-enabled classroom will definitely increase both learning motivations and
learning outcomes.

2) Encouraging fully in-class participation. In general, class participation allows students to enhance their
learning opportunities. Thus, students can get motivated and collaborated with others to learn things together
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when they fully participate in the class. However, having students to actively participated in the class was a huge
challenge especially when | teach Asian students, since they were trained to remain silent in class and follow
exactly what instructors tell them to do. That can cause a trend in student learning behavior that is skewed to-
ward self-consciousness. By trial and error, | figured out that the best way to encourage in-class participation is
to assign some in-class activities during my lecture and ask my students to form small groups and work on
problems together. Since in-class activities is a form of engaged learning, it allows my students to take class-
room leadership in a ways that are not possible in traditional lecture-style classroom, and thus would inspire
more learning motivation (Hertel et al., 2002).

3) Adjusting lecture contents based on students’ feedback. Students would learn best if | adjust my teaching
methods dynamically based on their feedback and reactions. From my past experiments, continuous feedback
and assessment throughout the class are needed in order to adjust my lecture contents more promptly. For exam-
ple, if I realized that the level of difficulty was too high for my students, | modified those problems accordingly.
Moreover, at the end of my class, | asked my students to complete an evaluation for both the class contents and
myself. By doing so, | had a better idea of how they responded to the materials and, consequently, I altered my
teaching materials for the following week. In addition, | can determine whether the pace of my lecture and ad-
just the pace promptly.

In summary, having technology-enabled learning environment, actively engaging in-class participations, and
acquiring continuous feedbacks are very critical processes to encourage learning motivation and to obtain colla-
borative learning. Since teaching and learning is a mutual process, not only do students learn from me, but they
also provide me with feedback on my overall teaching performance. By providing the above-mentioned pro-
cesses, students would increase their interests, and thereby encouraging in-class participation. Once my students
are not afraid of actively participate in my class, they would definitely provide comments and feedback. The
more feedback | obtain, the better | can understand how students learn and think, and can adaptively adjust my
teaching methods accordingly. By doing so, students will be highly get motivated to learn and, be able to apply
the concepts to the real world.

6. Analysis and Discussions

| was fortunate to gather feedback from teaching in the SST course at the end of each course. For each week, |
generated a set of questions related to class material during that particular week and students had to complete the
questions before they left the class. | will evaluate the class activities, class load, level of difficulty, and overall
class ratings for the following subsections.

6.1. Evaluation of Class Activities

1) Positive feedback
“Yes, very helpful and fun too.”
“Today’s activities are helpful to understand because we get to learn the materials.”
“Yes, | think they are helpful and | can’t wait to use it at home.”
“Yes, very helpful because will help in future.”
“Today was very interesting and informative, thank you!”
“Yes they are helpful because they help us improve our knowledge.”
“Today’s activities were helpful because speaking in front of everybody motivates me to work.”
“| think the class activity do help me learn. | like how you tell us about it and then we work on it.”
“Yes because it is a good practice.”
“| believe it was helpful because it taught me to work in group and make it easier.”
“Yes, | learned to work with a partner and he helped me.”
“Yes the class activity is helpful. It allows me to work with others to solve a problem.”
2) Constructive feedback
“| think today’s activity was confusing.”
“Today’s activity was difficult.”
3) Evaluation of the chart and feedback
We first evaluate the helpfulness of in-class activities. Figure 1 shows the results of helpfulness of in-class
activities categorized by weeks. Based on my past teaching experiences, | believe that students can learn better if
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Figure 1. Helpfulness of in-class activities.

they participate more in the class, and thus, I decided to ask the students to provide feedback about these in-class
activities. In this way, | was able to adjust the in-class activities for the following lectures.

Most students believed the in-class activities were very useful for learning experience. Based on these posi-
tive comments provided above, | believe most students believe the in-class activities were helpful and they could
easily learn the class materials. They also stated that they had fun with these in-class activities and found them
to be interesting. Some students mentioned that these in-class activities also taught them to work in groups and
get to know each other better.

However, there were two students who did not really think the class activities were useful in the fourth week.
This is because in the fourth week, | had introduced the students to the C++ programming language, which is a
completely new subject for most of them. From these comments, | learned that | should slow down my teaching
speed, especially when | introduce new material to the students, so that the students wouldn’t get lost so easily.

6.2. Evaluation of Class Load

1) Positive feedback
“The class materials are just about right. You are very helpful.”
“| think the flow of materials is just about right.”
“It’s perfect the amount of materials we get.”
“It is very interesting so it’s fun to learn.”
“The materials are challenging enough to learn.”
2) Constructive feedback
“Provide more examples.”
“A little bit too much material. | am just slow at learning.”
“A little bit confusing at one time, but | started to comprehend at the end.”
“Sort of too much. | can understand something but not everything.”
“| think you flooded me with too much materials.”
“Explain more of what the computer is doing in response to our commands.”
“This is too much. | don’t want to learn more in depth.”
3) Evaluation of the chart and feedback
Figure 2 shows the results for the class load. | was curious to know whether | had introduced too much ma-
terial in the class, so that | could adjust the in-class load for future classes.

As shown in the Figure 2, most of the students believe the class loads were about right (the bar shown in red).
From these positive comments, | concluded that most of the students believed that the flow was reasonable and
the concepts introduced in my class were very interesting.

However some of the students believed that I still introduced too much material. The reason is that some stu-
dents believed that | should have provided more examples right after | introduced the syntax of the C++ pro-
gramming language, so they wouldn’t get lost when they started their in-class activities. Others were slow
learners and learned only some of the material, but not everything. One student seemed scared at the beginning
and was not receptive about learning programming since this was his first time. In response to these comments, |
believe that | definitely need to provide more examples during the lectures and to make sure the students under-
stand the material before | move on to the in-class activities.
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Figure 2. Evaluation of class load.

In addition, Figure 2 shows how | constantly adjusted my next class topics, based on the students’ feedback
in the previous weeks. For example, all of the students believed that the amount of contents given in class was a
little bit too much in the second week, so | tried to change my lecture slides for the third week. In the third week,
some of the students believed the class load was a little bit less, so | appropriately adjusted my class materials.
Again, some students felt the course load was a little bit too much in the fourth week. | adjusted it one more time
for the fifth week and everyone was satisfied. The most challenging part is to estimate the time it takes for the
students to learn. | know that the only solution for this issue is to gain more teaching experience and more feed-
back from the students by having evaluation forms handy.

6.3. Evaluation of Level of Difficulty

1) Positive feedback

“It’s easy to comprehend.”

“The material is challenging and | learned a lot.”

“Today the material was generally easy to understand.”

“The flow of class is good, and materials is about right.”
2) Constructive feedback

“l am somewhat understanding it, not understanding everything.”

“A little bit too hard.”

“Just a little bit too hard, because it was a little fast.”

“A little too hard but | can manage.”

“l am still confused and don’t know what to do.”

“It’s just too hard.”
3) Evaluation of the chart and feedback

Figure 3 shows the results for level of difficulty of the class. Most of the students believed the materials were
about right throughout for all of the weeks. Some of the positive comments indicate that my students believed
the amount of class materials introduced was about right.

However, some of the students thought the class materials were still difficult, as indicated by the above con-
structive comments. As these comments indicated, some of the students understood the concepts partially be-
cause it was somewhat too hard for them. Some students pointed out that I introduced the new ideas too fast for
them and didn’t give them enough time to comprehend. Most of these comments were from the fourth week, when
| began to teach them how to write a C++ program. In the fifth week, | gave them a longer review of what we
had done at a slower pace. In addition, | gave them another in-class activity which was similar to that in the fourth
week so that they could have a second opportunity to learn what was presented in the previous week. Thus, in
the fifth week, most of the students believed the class materials were not that difficult compared to the fourth week.
Reinforcing the same concept by adding another in-class activity definitely helped them to pick up the material
easier. | do think that activities that relate to a certain concept can improve students’ learning experience.

In addition, Figure 3 shows that | am adjusting the level of difficulty based on students’ feedback. | lowered
the difficulty of my lectures when students reflected to me that the new introduced information was too hard.
Similarly, 1 added more challenging material in the next class when they felt the material was too simple. | be-
lieve that it is very important for me to pay close attention to the students’ feedback, in order to help students to

learn successfully.
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Figure 3. Evaluation for the level of difficulty.

6.4. Evaluation System for Courses and Instruction (ESCI) Ratings for the Overall Class

1) Positive feedback

a) “I like every single field. It was interesting.”

b) “I like all the fields introduced in class. They were interesting to learn.”

2) Constructive feedback

a) “l don’t like writing because | am not very interested in English writing-type activities.”

b) “I didn’t like the statistics because it was boring.”

c) “I didn’t like English because | am more like a math person. | want to study something related to math be-
cause | like math.”

d) “I didn’t like computer networks because it was more confusing for me and wasn’t much interesting.”

3) Evaluation of the chart and feedback

Figure 4 represents the Evaluation System for Courses and Instruction (ESCI) ratings for the overall course.
Only 12 out of the 22 high school students responded to the teaching evaluations and, therefore, the results
might not reflect the overall perception of students enrolled in the class.

From Figure 4, we see that most of the students believe the class handouts were well-prepared and organized,
that the level of reading is fair and easy, and the level of math is fair and easy. Because the goal of the SST Pro-
gram is to inspire high school students to become more interested in Science and Engineering, | tried to avoid
introducing very complicated or difficult Mathematics. Moreover, instead of assigning some heavy research pa-
pers for them to read, | only assigned newspaper articles or text from the Web for them to read. Most of the stu-
dents told me that they enjoyed the in-class activities and had a great time in learning programming languages in
my class.

In addition, this course was the first time that | actively utilized more in-class participation. From the SST
training sessions, | learned that class participation was the key that will lead to students’ learning success. As a
result, | encouraged my students to become more involved in the class. The students’ positive feedback further
confirmed that these in-class activities were beneficial for learning the class material. Most of the students
thought the topics were exciting and believed that it would be beneficial for their future careers. Lastly, some
students were eager to learn more by extending the duration of the program.

In one of my sessions, | asked the students to read some newspaper articles, write a brief summary, and
present to the class what they had read. Some of them did not like this part and mentioned that | could perhaps
omit this activity in the future. However, in the future | would still assign similar writing and reading activities
to my students since it is essential to learn how to analyze articles and practice writing skills. 1 was influenced
by my advisor and | remember he once told me: “The most important course you take at the university is the
writing class.” He believed that no matter how smart you are, or how successful you would be in conducting
your research, you still need to present your work in an organized way that everyone can understand. | agreed
with his proposition, which is why I tried to design this in-class activity with some writing exercises. Perhaps, in
the future, 1 would try to design these in-class activities in more interactive ways, such as having students to pick
a topic they like, work on writing a sample abstract, and present it to the class. | believe that my students will
enjoy these kinds of in-class activities more than reading and writing summaries in the engineering area.

In conclusion, | have learned how to adjust my class load, level of difficulty, and in-class activities, based on
the students’ feedback. Once | tried to encourage more in-class participation, students were not afraid to ask
questions towards the end of the class. Although it was a very challenging task to design the class by
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Figure 4. ESCI ratings for the overall class.

incorporating everyone’s feedback, | certainly made my best effort to guide them learn throughout all five ses-
sions. | believe regular evaluations in my future class will definitely help improve and sharpen my teaching
skills.

7. Analysis and Discussions

First, I noticed from the beginning of the class, | was not familiar with my students’ prior knowledge, and thus, |
had overestimated their knowledge of mathematics. | discovered this problem in the in-class activity during the
first week. The students came from different educational backgrounds, and some of them did not have adequate
prior knowledge before taking my class. | had to change my teaching style. Thus, | began each class by review-
ing some basic materials that | expected them to know and tried to spend more time on reviewing unfamiliar
concepts. This helped my students to connect the new material easier with their prior knowledge. After |
changed my way of teaching, the students started to pick up the new material without difficulty and they all had
fun learning in this way.

Second, because this course was very flexible in the amount of lecture materials, there was no pressure as to
“how much material” students should learn from my class. In other words, we do not need to pass on all of our
knowledge to the students, but rather to inspire them in the field of science or engineering. As a result, I asked
my students to do a class assessment before they left the classroom each time, and this helps me to adjust my
topics accordingly for the following week. For example, before | started my first session, | asked my students to
fill out pre-course surveys, so that | could better determine their abilities on performing these digital technolo-
gies. As a result, | saw that most of my students wanted to learn how to write computer programs. After | saw
their comments, | changed the rest of my sessions so that they could have some experience with writing pro-
grams in C++. | learned how to change my class materials dynamically based on the students’ feedback and ab-
ilities, which | believe was a valuable experience for me. | believe that the more feedback that my students pro-
vide, the better | can structure my lectures.

Moreover, | tried to foster more in-class participation for each of my sessions. For instance, | constructed a
technology-supported environment to motivate my students’ to participate. In addition, | asked students to pair
up and do an activity together right after I finished my lecture. By doing so, | had made myself a creative in-
structor for designing these in-class activities. | believe that both ways are very helpful for students to activate
participate in the class, to think critically, and to see how much they understood the newly introduced concepts.
In other words, | consider this as the best way for students to absorb new material faster. As a result, | saw that
my students tended to ask questions more frequently during these group activities, because many of them did not
feel comfortable speaking in front of the class. This experience was very valuable for me since it allowed me to
realize that students learn material more successfully through in-class activities.

Furthermore, my students like about my in-class activities in aiding their ability to learn a certain concept, my
fair amount of course load that was adjusted on a weekly basis, and the level of difficulty that was altered con-
stantly based on their weekly feedback. The ESCI chart reflected that the overall materials learned were average,
and the level of concept, math and reading were all fair. The evaluations in this course have greatly helped me to
figure out my strengths and weaknesses in my teaching career.

In conclusion, | especially think that getting feedback from the previous sessions helped me to organize my
class materials and to design more interesting activities for the next session. In addition, obtaining student feed-
back has allowed me to assist students to learn new material more effectively. In other words, not only | teach
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my students class materials, but they also teach me on how to become a better instructor. The only way to be-
come a good instructor is to engage in lifetime learning. The more feedback and suggestions | can obtain from
the students, the better instructor | will be in the future, and that’s the fundamental key for effective teaching and
learning.

8. Conclusion

Having students to actively engage in the classroom stimulates their learning motivations, and makes the class-
room experience more enjoyable. As a result, | have introduced my experiences in developing a technology-
supported learning environment to increase students’ learning motivations and achieve collaborative learning.

The first benefit of such pedagogy was that it helped me to become an excellent educator. | grew from an
amateur to a much more experienced instructor, who could make a class more interesting and meaningful. |
learned how to utilize the technology to create practical in-class activities to encourage more class participation
and dynamically adjusting materials based on students’ backgrounds. | truly believed that the time | spent on
evaluating the students’ feedback was a critical part, because their evaluations showed me how | could improve
my teaching methods. In addition, | learned that continued self-assessment was an important key to becoming a
better instructor.

Second, my pedagogy allows my students to become more active in the class, to obtain more learning know-
ledge, to increase their learning motivations, to pay greater attention in my class, and ultimately to simulate their
interests in learning inside and outside of the class. As a result, it encourages students to engage more actively in
the class and lead to greater learning in the classroom. In addition, once the students become engaged, instruc-
tors will become more motivated toward teaching.

Third, the benefit of such pedagogy is that in order to become a better instructor, I have to strive continuously
to improve or adjust my teaching methods according to the students’ reactions and suggestions to improve my
overall teaching quality. Because students have different educational backgrounds, | have to change my teaching
methods regularly to help students learn more effectively. For me, this is the most interesting and rewarding part
because facing these different challenges allows me to obtain greater accomplishments. 1 learn that I must con-
tinually evaluate and improve myself to become an excellent instructor who can help students to learn better,
more effectively, and more thoroughly.
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