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Abstract

This work aims to study new ways of contributing to minimize the great difficulty that
students have shown in the first programming disciplines of computer courses. It is difficult
for a beginner to structure the thinking in order to achieve complete mapping between the
problem to be solved and the program (code) that solves. A great capacity of abstraction is
needed and for that the use of views can help the student to understand the algorithm to be
implemented. It is also important to improve the autonomous capacity for problem solving
and make the student more independent. This thesis is based on the construction of
WebQuest in order to test a motivating strategy for Java programming learning and check if
this kind of learning methodology is good and efficient. So, in this thesis a WebQuest for

Java programming is implemented and tested in classroom context.



Resumo

Este trabalho tem como objetivo estudar novas formas de contribuir para minimizar a grande
dificuldade que 0S alunos tém demonstrado nas primeiras disciplinas de
programacao dos cursos de informaética. E dificil para um iniciante de  programagcéo
estruturar o pensamento de forma a conseguir fazer o mapeamento entre o problema a ser
resolvido e o programa (cédigo) que resolve. Sendo necesséria alguma capacidadede
abstracao consideramos que 0 uso de visualiza¢cbes pode ajudar o aluno a compreender 0
algoritmo  aser implementado. E também  importante para melhorar  a capacidade
de resolucdo de problemas de forma auténoma e tornar o aluno mais independente. Esta
tese ¢ baseada naconstrucdo de webquestsa fim de testar uma nova estratégia de
motivacao para a aprendizagem de programacao Java everificar se este tipo de metodologia
de  aprendizagem é bom e eficiente. Assim, nesta  tese, um webquest para  a

programacéo Java foi implementado e testado em contexto de sala de aula.
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1 Introduction

The Computer Science courses are characterized by being the confluence of three major areas
of knowledge, namely the engineering computers, related hardware, operating systems and
data communication networks, information systems, that address the concepts of software
engineering and databases, and computer science, focusing on languages and programming

techniques, among others[16].

For this last area, transversely to higher education institution is well known problem of
student success in programming disciplines. Almost all study programs of the Information
Technology area include one or two programming courses in the first year and was
immediately seen as a challenge by the students. It is difficult for a beginner to structure the
thinking in order to achieve complete mapping between the problem to be solved and the
program (code) that solves. However, there are students who do not get excited by the

challenge and enter a state of demotivation that hinders learning[17].

This thesis describes activities that seek to increase student engagement in learning and
thereby increase the time and effort that students spend in the solution search. The idea is
based on learning in a gradual way and for those parts, the student feels his own progress step

by step, and is encouraged to continue[18].

The proposal described in this paper is based on a web platform (accessible from all places
that the student attends), presenting the problems of contextualized and interesting way,
suggesting the division of short tasks, measurable and resolution with an increasing degree of
difficulty, giving immediate feedback of providing the student, possibility of more than one
attempt to solve, suggestions for improvement, plus explanations on other solutions,

classification obtained and connection to the following learning steps.

Therefore, the objective is to increase student motivation fostering enthusiasm and healthy
competition among colleagues in the context of the classroom and self-study in other
contexts. In this context, learning experiences of programming in Java are implemented.
Experiments were based on WebQuest . The evaluation of the first learning experience is
made by comparing two groups of students. One of them follows a traditional learning
methodology with teacher, without access to WebQuest. The second uses the methodology in

the classroom. Comparison of these results allows to draw conclusions about the



effectiveness of an autonomous learning process. A second experiment was developed to test

the use of WebQuest as a complementary learning tool.



2 Teaching and Learning Methodologies

This thesis is based on WebQuest. A WebQuest is an inquiry-oriented lesson format in
which most or all the information that learners work with comes from the web. The model
was developed by Bernie Dodge at San Diego State University in February, 1995 with early
input from SDSU/Pacific Bell Fellow Tom March, the Educational Technology staff at San
Diego Unified School District, and waves of participants each summer at the Teach the
Teachers Consortium at The Teacher School in Ojai, California.

Since those beginning days, tens of thousands of teachers have embraced WebQuest as a way
to make good use of the internet while engaging their students in the kinds of thinking that
the 21st century requires. The model has spread around the world, with special enthusiasm in

Brazil, Spain, China, Australia and Holland. (http://www.webguest.org/)

WebQuest are simple web pages, and they can be built with any software that allows you to
create websites. Tech-savvy users can develop HTML in Notepad or Notepad++, while
others will want to use the templates available in word processing suites like Microsoft Word
and Open Office. More advanced web development software, like Dreamweaver and
FrontPage, will give you the most control over the design of your WebQuest. WebQuest
templates allow educators to get a jump start on the development of WebQuest by providing
a pre-designed format which generally can be easily edited. These templates are categorized
as "Framed" or "Unframed," and they can have a navigation bar at the top, bottom, left, or
right of the content.[8][9]

There are several websites that are specifically geared towards creating WebQuest.
Questgarden, Zunal, and Teacherweb all allow teachers to create accounts, and these websites
walk them through the process of creating a WebQuest. Open WebQuest is a similar service,
although it is based in Greece and much of the website is in Greek. These websites offer little

control over design, but they make the creation process very simple and straightforward.

Alternatively, teachers can use one of a number of free website services to create their own
website and structure it as a WebQuest. Wordpress and Edublogs both allow users to create
free blogs, and navigation menus can be created to string a series of pages into a WebQuest.
This option offers a greater deal of flexibility than pre-made WebQuest, but it requires a little

more technical know-how.


http://www.webquest.org/

WebQuest can be a valuable addition to a collaborative classroom. One of the goals is to
increase critical thinking by employing levels of Bloom’s Taxonomy and Webb’s Depth of
knowledge. This is a goal of common Core and many new state standards for public
education. Since most WebQuest are done in small collaborative groups, they can foster
cooperative learning and collaborative activities. Students will often be assigned roles,

allowing to replay in different positions, and learn how to deal conflict within the group.

WebQuest can be a versatile tool for teaching students. They can be used to introduce new
knowledge, to deepen knowledge or to allow students to test hypotheses as part of a final
interaction with knowledge. The integration of computers and the internet also increase
students’ competency with technology. By having specific task lists, students can stay on
task. By having specific sources, students can focus on using resources to answer question

rather than vetting resources to use which is a different skill altogether.

The classroom tasks can be differentiated depending on skill level or they can be based on
collaborative groups for the same level of task. A skill level may have students with learning
disabilities working on a basic task to meet the minimum standard of learning skills and
gifted students pushing their task to the higher end of learning skill. More commonly, groups
are composed of learners of all skill levels and completing the same level of task. This is
typically easier because the teacher is only creating one WebQuest, but can cause less student
interaction from lower students and less learning from higher students.
(https://en.wikipedia.org/wiki/\WebQuest).

Kenton Letkeman, creator of a number of excellent WebQuest, says: “With many research
projects, students feel that they are sucking up information and regurgitating it onto paper for
no other reason than to get a good grade. WebQuest give students a task that allows them to
use their imagination and problem-solving skills. The answers are not predefined and
therefore must be discovered or created. Students must use their own creative-thinking and
problem-solving skills to find solutions to problems. WebQuest are also a wonderful way of
capturing students’ imagination and allowing them to explore in a guided, meaningful
manner, Communication, group work, problem solving, and critical and creative thinking
skills are becoming far more important in today's world than having students memorize
predetermined content. WebQuest allow students to explore issues and find their own
answers. Students must do more than memorize information. They must process the

information in meaningful ways and reach moral and ethical decisions guided by facts. With


https://en.wikipedia.org/wiki/WebQuest

WebQuest, special needs students can be given predetermined roles that are very important
and make them feel part of the group. Advanced students can explore further and do more
than is required. The interest of this type of project generates makes that a reality, rather than
a fantasy.”

,All teachers want to see that kind of student growth, so the benefit to them is seeing the
center of gravity of the room move to where the kids are. If you've done the work of
preparing a good WebQuest ahead of time (or selecting one made by someone else), you have
a more gratifying day, by working with individuals and small groups as a coach rather than
having to keep all those eyes on you as the only source of data in the room. Of course, as with
all constructivist teaching, there may well be a mismatch between what's learned in a
WebQuest and what's measured on standardized tests. Talented teachers are finding ways to
hit both targets -- but it's not easy. Several things are needed: some technical, some
pedagogical..”— says Bernie Dodge, creator of WebQuest.

2.1 Web-based learning and teaching methodologies

“Newer technologies such as computers and video conferencing are not necessarily better
(or worse) for teaching or learning than older technologies . . . they are just different . . . The
choice of technology should be driven by the needs of the learners and the context in which
we are working, not by its novelty.” Bates AW. Technology, open learning and distance

education. London: Routledge, 1995.

Nowadays, there are many different kind of learning methodologies, one of them is web-
based learning. Web based learning also can be different, for example: First when student go
to school, in computer lab and gets modularized instruction of learning; Second, when it is
distance learning and students from widely geographic areas can be taught simultaneously
trough one-way or interactive audio and video technology; Third, when student can learn on
their own anywhere, anytime and take exams as needed.

The information and interaction capabilities of the web have led to the development of
“Exclusively Web-based courses”, where all teaching takes place on the Web with no any
face-to-face interaction. Sometimes it’s called e-learning or online learning, because, mostly,
they contain online resources such as video lectures, sometimes live streaming, video
conferences, discussion forums and may also provide static pages as printed course materials.

One of the best opportunity of web learning is that creators give you lots of hyperlinks to



another websites or documents about the topic you need and you don’t have to waste time of

searching information you need.

A “virtual” learning environment (VLE) or managed learning environment (MLE) is an all in
one teaching and learning software package. Functions such as discussion boards, chat
rooms, online assessment, tracking of students' use of the web, and course administration are
usually combined by VLE. VLEs act as any other learning environment in that they distribute

information to learners.

What can be the barriers and the ways that decrease the effect of online learning? Most of the
researches show that main problem is technology, for example, poor access, slow
downloading and etc. Sometimes design of the site also make problems, if it’s not user-
friendly or easy designed, student just give up and has no motivation to continue. The
creators must also take into the view that learners are not only the young students and some
of them are older and don’t know using computers as good as younger students. So the site
must be designed in the way that them get the best out of their learning experience, learners
need basic computer skills, support and guidance.

Mostly, web-based learning also includes online assessment. Sometimes it is constrained by
the medium in which it is operating. It is very good for marking and giving feedback on

assignments such as project or essays.
There are some advantages and disadvantages of online assessment.
Advantages:

e Computer marking is an efficient use of staff time.
e Students can receive feedback of their performance and assignments

e It’s very useful for self-assessments.
Disadvantages:

e Most of the online assessments are limited to objective questions
e Sometimes it’s difficult to authenticate student’s work

e Security can be an issue.

Web base learning offers lots of opportunities for learning and access to a vast amount of

knowledge without wasting time of searching information you need yourself and going to



school. The main role of teacher is to ensure that learning environment is comfortable for
student and he has all the needed stuff here. Of course it is really good way of studying but
sometimes it should not be views as the method of choice because of barriers. The technology
must therefore be applied appropriately and not used simply because it is available and new
or because students and teachers have particular expectations of this means of course

delivery.
There are some advantages and disadvantages of web based learning:
Advantages:

e Flexibletoyour time.

e Lots of resources in many different formats.

e Auvailable resources from any location and any time.

e Can provide useful resources of supplementary materials.

e Efficient way of delivering course materials.
Disadvantages:

e Student can feelalone.
e Maybe be barriers, like poor access.

e Information can vary in quality and accuracy, so guidance and signposting is needed.

In our work difference is that students learn independent but not from distance, they do
WebQuest in classes and if they need, they can ask to teacher. So, maybe said that our

teaching method is something different and new, different from methods which already exist.



3 The teacher’s role during the making WebQuest

Teachers tend to emulate the teaching styles or methods they were exposed to both as

students and as pre service educators (Carter &Sottile, 2002; Johnson, 1991).

If you are teacher and are making WebQuest for your students, what about you should think
at first? It will be fine if you know all your students well and know their background. What
they know? Is this WebQuest for beginners or do they already know some basics? How they
can find information on the Internet and also how to evaluate information that has been found

on the Web? It’s very important to choose the tasks correctly.

But the first part is design the WebQuest. It will be good if we try to design user friendly
web interface. Although some WebQuest may be more visually pleasing than others, don’t be
deceived by looks. You want something that appeals to students but has substance as well.
When students go to the WebQuest they must not be scared or think that there are lots of
things to read or to do. We must decide what we want to teach them from this WebQuest and
give them right information in correct way. It will be the best way if we give them some
information like hints to help them or just advice some websites, video tutorials, articles
where they can find information they need to solve the tasks but don’t force them use our
advices. If we want our Webquest should be useful even when students are at home, we must
give them more independence. They must decide themselves what they can use for studying
and what will be more useful for them to learn and remember in easy ways. Too many
resources can overwhelm students, forcing them to spend more time than necessary
completing the assigned task. The WebQuest should offer a reasonable number of possible
resources. As soon as student know his role, he must be eager to find information to fulfill the
task given to him. Student must discover multiple perspectives on a given issue. Although
new material can be covered in the WebQuest, too much detail on an unfamiliar topic may
overwhelm many students. In other disciplines, similar judgments will make the WebQuest

process more successful®.

One of the most important thing during the making WebQuest is to turn the students
motivated. It must be the most useful help from us, to give them some motivation to make

them productive. By our WebQuest we must make studying funny and pleasant.

If we see that time is over, but students are motivated and they want to finish their work,

never stop them. Let them finish their work and feel happy by the solved tasks and new

8



knowledge. | think , if we stop them , maybe next time they should not be interested and

motivated to participate in this kind of activities and different type of studying.

The teacher must find the way how to present problems in interesting way, also give students
short and measurable tasks and try to use an increased degree of difficulty. The teacher must
have immediate feedback of providing students and help when they need, also give them

exact indication of the errors and suggestions for improvement.



4 Related Works

There are lots of learning experience based on WebQuest and not only in programming.
WebQuest is used by Art, Literature, Music, History teachers and they are very glad and
happy for these experiences. They use WebQuest not only in universities, in primary, middle

or high schools also.

4.1 THE WEBQUEST EXPERIMENT WITH MIDDLE SCHOOL, HISTORY

CLASSES’ STUDENTS

One of this kind of experiment held on by middle school History teacher for eight-grade boys
and girls. It was new experience for them, because they had never used WebQuest for
studying before. The teacher just explained the main idea of it and let them do everything
themselves. Because no student in the class had ever done WebQuest before, an orientation at
the beginning of the activity helped to make the actual computer time go more smoothly.
During the computer labs, students were discussing and exposing the key elements of a
WebQuest, available resources and strategies of using time correctly. Students had a
meaningful task: to assume the role of a person living during the Civil War era. As the
teacher was watching all of them, she discovered that some of the students jumped right into
the sites that contained primary sources, while others had to visit secondary source sites to
find background information. After searching all resources they needed, they completed six
journal entries: two written before the Civil War, two during the Civil War and two
immediately following the conflict. Students liked this kind of working and they really
enjoyed. And as a result, according the instructor, they came away with a stronger

understanding of the people who lived during the Civil War.

The teacher says that she is really glad and excited by the result and gives us advice:
“WebQuest can provide the motivation that students need to be engaged in learning, so long
as the teacher understands the importance of this activity. As a researcher and former middle
school instructor, | was excited to see eighth-grade boys and girls eager to find out what life
was like during the Civil War. In addition, many of the students said that they enjoyed the
WebQuest process, and one even remarked, "l guess it was pretty fun." If an eighth grader
makes a comment like that, the WebQuest can be viewed as a success in the middle school

classroom.”

10



In spite of difference, that this experiment was with middle school students and our
WebQuest is for University students, we can say that main idea is the same and hope that

Java Collection WebQuest give us the same result.

4.2 WEBQUEST EXPERIMENT IN SCIENCE AREA

In a high school, which was in new building and was very well supported with technology,
the teachers occupied two learning experiments based on WebQuest. Both of the experiments
were in Science area: one in social science (history) and second in science (earth science). In
both experiment, they divided students into two groups but for the number of spaces available
in the computer room there was a small difference between the numbers of students in each

group.
Experiment 1

The study topic in first experiment was “Assassinations of Four American Presidents and
Their Impact on the History of the United States”. There were 72 high school students and
they were divided into computer lab and regular classroom. The teacher who held the
experiment had more than 20 years of teaching experience. At first students in both of the
group did pre-test and the teacher scored it.After pre-test, students in the regular classroom
were with teacher, the listened him, took the notes, watched movies and participated in
discussions about the given topic. The teacher tried to keep students on tasks during the all

class time.

During the same time, students in computer lab did everything through the WebQuest,
without teacher’s stories. The other teacher was also with them, but he just answered
student’s questions regarding the topic and assured that students were stayed on tasks. The
students had to do their final product in power point. Their computer proficiency was really
high. At the end of experiment students in both group made post-test, that was scored by the

teacher.
Result of Experiment 1

Pre-test scores were not very different between the groups, but post-test results of the control

group relative to the WebQuest group was significant (Table I, 1, Figure 1).
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Table I. History Descriptive Statistics

13004 Insnactionsl Selting
Instructional Setting Mean S0 N ___ C-'Iiwu?m
@ 12.004 [ nstruction
Pre-test Classroom .61 208 41 E Web Quest in
W ebQuest .68 257 3 = 100+ " = the Compuer
Post-test Classroom 12.3 22 41 E Leb
WebQuest .17 211 31 E 10.00 -
,E 5.00 o
Table 1. History AMNOVA E 8001
1]
Source 5§ dr MS F Sig. .00+
Time 411.558 1 411558 131321 oo £.00 4
Timexgroup 159614 1 159614 60502 000 o h:-tﬁ g -
Error (time) 219379 T0 3134
Ciron 178703 1 178.703 26072 000 .
F_-'rmrp 479 79 10 6854 Fig. 1. History Pre-test/Post-test.

Experiment 2

The topic of second experiment was geology (rocks and minerals). There were 72 students
with good computer skills and ability of using PowerPoint software. The students, like in first
experiment were divided into two groups and pre-test was also scored by the teacher.

The students in the regular class listened lectures from teacher, shared samples of rock and
minerals and asked questions to the teacher. Meanwhile, the students in the WebQuest group
used only web resources, they could browse and print materials from the WebQuest. There
was also teacher, but he only helped students with technical problems and answered computer
related questions.

In the end of experiment, WebQuest students made oral presentation using the PowerPoint, a
post-test identical to the pre-test was administered and scored by the teacher and the
researchers conducted unstructured interviews with the teacher (20 min) and eight WebQuest
students (10 min each) (Creswell, 2002, p. 206). The researchers transcribed audiotapes of

the interviews.
Result of Experiment 2

As in the first experiment, the pre-test scores were not significantly different from one

another as the post-test scores (Tables Ill, IV, Figure 2).
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Table 11l. Geology Descriptive Statistics
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For more clear of results there are interviews with both teacher:

Science Teacher: “From what | saw from the PowerPoint, | think the students were able to
find the information. They were finding extra information that we really didn’t have time
cover, like some of the rocks and some of the minerals, things like that. So, it did a pretty
good job; it was really focused, which I think was one of the big keys of it. The students don’t

have the space to wander too much.”

History Teacher: “It was very detailed. | have a counterpart history teacher who teaches
another part of the history section for freshmen, and he is right now getting to this topic in
his program, so | told him about the WebQuest. | told him that the WebQuest is very detailed.
We could have gone another day easily, but on the other hand, no one got off task earlier and
didn’t wander around the computer lab without any work to do. A lot of times, teachers feel
like their class got away from them, but this happens just because kids don 't have enough to
do. The WebQuest kids had a little bit extra advantage over the other kids.”

19 from 20 students were also very pleased and happy for WebQuest experiments and their

answers were really positive:

History Student 1: “I thought it was fun—I like to do hands on things, like making a

PowerPoint. | like to do something like that—it is fun.”

History Student 2: “I thought it was easier than just being in the classroom because you can

actually see it on the screen.”

13



Science Student 1: “I didn’t have to sit in a classroom and just listen to the teacher the whole

time. I could go around and look for the stuff.”
There was only one negative answer:

Science Student 2: “It was difficult. It was too difficult, I don’t do well hands on with those

’

things. It was not so fun.’

So, after the two experiment in high school we can say that both, teachers and students

enjoyed by the experiments and result was also good.

Maybe in Java Collections WebQuest experiment results were not as good as in this history
class experiment in high school, but we can say, that in both experiments students and

teachers enjoyed with experiment and it was interesting and new experience for them.

5 Constructing WebQuest For Learning Java
Programming

We decided to make a WebQuest for JAVA for students, who already have some knowledge
and Java basics are not new for them. In this case they can compare which method of learning
is better for studying: normal teaching in classes or different type of teaching with more

independence and challenges.

What is difference in WebQuest teaching method? At first, teacher doesn’t give students any
knowledge. They start making WebQuest without helps from teacher, find some information,
hints and helps which are given in WebQuest and have to study everything themselves. One
of the most important difference in WebQuest is that, student have to score himself with very
comfortable and flexible table and read the advice proper to his score.

Main objective:

To make student’s learning more independence, enjoy with learning process and get good

knowledge.

Learning Outcomes:
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1. Student has knowledge about Java Arrays.
2. Student has knowledge about actions on Java Collections.

3. Student is more independence.
Prerequisites:

Student must have basics of Java. How to define variables, object, class. What is methods and

etc.

6 The Structure of the Java WebQuest

WebQuest has 7 essential part: Home, Introduction, Process, Task, Evaluation, Conclusion

and Teachers.

Home —It is the typically part of every website. Generally, it is the main page, by which a
visitor is navigating to a website from a search engine. In WebQuest, home page is used to
facilitate navigation to other pages on the site. There is also there where the name of the
WebQuest, name of author and some short information about the site is presented. So, maybe
it is not the important, but a necessary part of every WebQuest.

Second section of every WebQuest is Introduction. In Java Learning WebQuest Introduction
is a really important part because the experiment context is given to the student, which is the
basic part of Java Collection. The story is totally different from the normal theory of Java. It
IS more interesting and makes the student more motivated. It makes the study like playing
some funny and adventurous game. To improve WebQuest Introduction, we can enrich it
with some interesting photos or videos which are connected with the story. In this way

student will be more motivated and studying will not be boring.

The next important part of WebQuest is Process. On Process page there are some motivation
quotes, useful links and documents for student, to remember Java basics. But documents and
links are given in different way, despite of normal teaching method. Student thinks that they

are going to watch some funny advertisements or read some interesting documents about
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travelling, but instead of this they have to watch some video tutorials about Java collections
and Array Lists, watch slideshow how to build Java programs or read some code templates
about easy java programs. There is also a link to online compiler, which helps students to test
his own solutions easier, without some long and difficult compiler installations. To complete

this part Task 0 is described, solved and explained (See Figure 1).

import jeliot.io.*;
public class Bubble {

public static void main(5tring[] args) {
int[] price={135, 145, 275, 210, 320};
String[] tocnt={"Czech Republic”, "Czech Republic™,
String[] from={"Ukraine”, "Poland™, "Czech Republic
int count=price.length-1;

while(count>1){
for{int i=1;i<count+l;i++){

int plh=price[i-1];

String plahc=toccnt[i-1];

String plahcl=from[i-1];

if(price[i]«<plh){
price[i-1]=price[i];
price[i]=plh;
tocnt[i-1]=tocnt[i];
tocnt[i]=plahc;

from[i-1]=from[i];
from[i]=plahcl;

}

count--;

for(int i=@;i<price.length;i++)
System.out.println{from[i]+" > “+tocnt[i]+":

I

Figure 1: Easy java task with solution.

Concerning Task 0 there is also a Jeliot visualization video (See Figure 2), which help student

to analyze how the program code works and how can the following tasks be solved. On this

figure you can see how Jeliot visualize sorting algorithms in Java.
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Figure 2: Jeliot video: https://www.youtube.com/watch?v=Ix-Lvp-rc\VVO

After the Process page, the student has to continue working on Task page. There is some
table, with data that must be used by student to make some array lists and collections. We
have three tasks and all of them have different difficulty A, B and C parts. Tasks are given in
different way, it is like a game. Student has to help to travel agency intern to find some
answers for the clients’ questions. For this help he has to remember all Java basics and also
study new things about Java Collections and write some codes for sorting, use map of list and
etc. Each task has some hints and help links, what makes the working easier. After every task,
student has to fill some information about time, when he started and finished doing the task
and how many attempts he needed for it (See Figure 3). This is automatically sent to a web

page, which allows the teacher to control the student’s performance.

|s correct: L) Start:|--.-- |End:|--:--
Attempts: |1 Submit

Figure 3: The assignment after ever
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There are some motivation quotes from WebQuest Creator that avoids student to give up. In

Figure 4 here is an example:

TASK 3

Come on... no way! These clients are impossible! The last one
wants the list of flights, sorted by cost in ascending order, and
grouped by origin countries.

Nothing that cannot be done swiftly!

Figure 4: The way tasks are given to student.

Task 1 (See figure 5) asks student to find the cheapest flight. So, what can student learn from

it? The first purpose is to teach sorting in Java. It is one of the most important skills for Java
beginners. In B and C parts of task 1, there is the same theme but with different requirements.
The student has to sort array in different ways. E.g. he has to sort by ascending order, or at
first find some different elements in array and then sort them.The first difficulty he has to
overcome is to represent each flight in Java. Information can be encapsulated in objects of a
specific class. Depending the knowledge he already has, he must try to start studying what
hashCode() is.

TASK 1

There are some questions from clients that the intern has to
answer. Since this is his first day, you really have to give him a
hand (or two).

A The first client asks for the cheapest flight.
Sort the array and print the first element. You can use this to save your
time.

B. The second client needs the cheapest flight departing Fortugal.
Hints

C. The third client needs information about all the flights with prices under
150 euros.
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Figure 5 : Task 1

Task 2 (See Figure 6) has only two parts: A and B, because it is more difficult than Task 1
and student needs more time to solve it. In A the student has to find all the flights arriving
from specific country, he has to use a map of list, what is new experience for him. There is
also hints for help, he can use following link for deep his knowledge about map of list

https://dzone.com/articles/hashmap-%E2%80%93-single-key-and. In B he must find

duplicated elements in array and delete them.

TASK 2

Ufff... that was hard, but nicely done! Now we have a more difficult
task to complete.

A._ The client asks for all the flights arriving to a specific country. We have to
use a map of list, | believe. The key should be the destination country and
the value should be a List<Flight=.

B. In the list, some flights are duplicated. Find and delete them.

Figure 6 : Task 2

Task 3 is the most difficult and most time consuming (See Figure 7). The student needs the
list of flights, sorted by cost in ascending order, and grouped by origin countries. This kind of
request makes his work and study more difficult, but if he solves this task, it means that, he

has good knowledge in Java Collections and WebQuest helped him.

TASK 3

Come on... no way! These clients are impossible! The last one
wants the list of flights, sorted by cost in ascending order, and
grouped by origin countries.

Nothing that cannot be done swiftlyl

Figure 7: Task 3
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In first task there are four helps. First one just gives the student already done array of flights.
Second help gives student advice to use For operator. Third is the template of how can be
information encapsulated in objects of a specific class. The fourth hint is the link
tohttps://docs.oracle.com/javase/8/docs/api/java/util/Collections.html, where student can read

about Class Collections.

In second Task student has only one help, which gives him information about using map of

list.

In the third Task student have to work without helps, because he already had enough hints in

first and second tasks.

The next part is Evaluation. It is a very important part for this kind of learning experiment. If
the student is working at home, without any help, he also needs someone or something which
estimate his work. For this assessment we have special evaluation table (See Figure 8) and
student can rate himself by this table. He can check is his solved task is correct or not, and
give himself scores by this, check number of attempts and time and sum all these scores that
can be from 0 to 120.
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812
Correct 10 e
Mot 0 =12
correct minutes
812
Correct 10 e
Mot 0 =12
correct minutes
13-17
Correct 10 e
Mot 0 17
correct minutes
18-22
Correct 10 e e
Mot 0 =72
correct minutes
18-22
Correct 10 e e
Mot 0 =72
correct minutes
28-32
Correct 10 e
Mot 0 =32
correct minutes
Sum ]

Figure 8: Evaluation table.

When the student choose his score for each task, the table sum up his total score

automatically.

After summing up the entire scores student goes to Conclusion page and check a second
evaluation table (See Figure 9) which has some advices according to student’s score. It helps

student to rate his results, concluding if it was helpful or not and if he has problem solving

autonomy or not.
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0-30

You must
start from
Zero. You
must try
more. Use
some
tutorials
for
beginners.
Good
luck.

31-50

You know
some Java,
but it iIs only

beginner
level. Better
if you start
doing Tasks

from the

first task

again,
watch some
tutorials and
use

visualization
programme

51-70

Your Java
skills are
more then
beginner's,
but it is not
enough.
Better if
you start
doing
Tasks from
the first
again.

71-100

You
know
Java.

but you
need to

IMprove.

You can
make
tasks
again

with
different
values.

101-120

Great,
You are
the most
successful
student.
Your
result is
really
awesome.

Figure 9: Conclusion table.

The last page of WebQuest is Teacher page. It is standard page with information and contact

info of teacher.
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7/ The Used Technologies

7.1 Jeliot

Jeliot is a Program Visualization application, it is based on self-animating data types, the user
selects the visualized data objects of the source code, and Jeliot produces the animation
automatically. The last version is Jeliot 3. It animates a large set of Java programs and helps
you to understand how a Java program is working. Variable, method calls, operations, cycle
operators are displayed on a screen as the animation goes on. It allows you to follow step by
step the execution of a program. Program can be modified from previously stored code
examples or created by scratch. All the visualization is automatically generated and does not
need any kind of additional calls. Of course, sometimes there are some problems about
understanding things but in most cases Jeliot understand most of Java constructs and it is able
to animate them. It supports simple 10, and static method calls from Java libraries that do not
return an object. Jeliot runs on virtually any platform, including Windows, Linux, Mac. The
only requirement is to have a JRE installed on your system. You can download Jeliot for free

(http://cs.joensuu.fi/jeliot). Jeliot3 doesn’t support inner classes and wrappers not the latest

concepts introduced in Java 1.5. Jeliot is designed to be a modular platform. At the moment,
BlueJ and EJE make use of Jeliot 3 as the visualization of programs developed in them. In
Jeliot, there is no limit on the size of the program, however, all the classes shall be in one file.

Due to the limited space of the animation frame, visualizing many objects presents a problem

(See Figure 10). In Figure 2, there is also example of video product by Jeliot.
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Figure 10:Jeliot

7.2 Java Online Compiler

For easier working students use

Online Java Compiler (See

Figurel1http://www.tutorialspoint.com/compile_java_online.php). It helps to avoid long

and difficult installations of Eclipse or Netbeans.

When student starts using compiler he already has HellowWorld code in compiler and he just

has to delete given code and start writing his own one instead of this. After he finishes

writing code he can at first compile and then execute the code and he will see results in the

terminal.
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@cndln.g_grnqnq COMPILE AND EXECUTE JAVA ONLINE 4 DevTools v [B File » %% Project  [# Edit v @ View v & Tutorials () ShutDown @ Help

£ New Project B 13 4+ « % Compile | Execute | 3» ShareProject = HelloWorld.java x &, Tutorials 3

I3 oot
& [3 Helloworld java

1- public class HelloWorld{

2

3 public static void main(String [Jargs){
4 System.out.println("Hello World");
5

6

7

}
X

Python

ARV

B=]Terminal
Eh-4.3%

Figure 11: Online compiler

7.3 CloudCannon

For free hosting of WebQuest we use http://cloudcannon.com/, which is a cloud-bases

content management system and hosting provider for static websites. As usually, it is used by
freelancers, agencies and different teams to deliver CMS editable websites to clients. Most of

the features in CloudCannon are backed with Jekyll (static site generator).

Managing your html files are really easy and pleasant for users. You can create new folders,

newfiles or upload them from your computer, GitHub or Dropbox (See Figure 12).

+

+ Create a new file

Create a new folder

+ Upload fil
TV pload files

# Upload a folder

I5ia

Figure 12: Managing CloudCannon files
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Editing is also very comfortably for users. You can edit your content inline with the visual

editor. But if you are blogging, have collections or Data files, it’s better to use the distraction-

free Content Editor (See Figure 13).

For hosting you have some options, you can create Custom 404 Pages and 301 redirect old

URLSs, or just use the fast built-in hosting.

After hosting, when the site is ready and checked it gives you custom domain. Mostly with

funny names like Java WebQuest domain: http://beautiful-cattle.cloudvent.net/index.html.

File Browser
JavaCollections
beautiful-cattle.cloudvent.net & code css
B8 Sites List
<> <>
B} Account settings HTML HIWL|

index.htm ntroduction.htm

BB File Browser
2 Editor
E Status

£ site settings

-_l Contact Support

Figure 13: CloudCannon managing dashboard
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8 Learning experiment with Java Collection
WebQuest in IPB

EXPERIMENT 1

The application of the WebQuest in the classroom context requires an accurate methodology
in order to predict the knowledge construction process, time spent, student’s reaction and so

on.

In Java group, students were randomly divided into two groups (A and B).Before starting
WebQuest the student made 3 pre-tasks, which were used for checking their Java skills that
were scored by the teacher. Unfortunately most of them had not correct answers (See Figure
14).

The defined three pre-tasks were:

1. You should develop a program that receives two integer numbers from the command
line and present their sum:
$ java Sum 45
(suggestion: use Integer.parselnt(String s))

2. Develop a program that show the message “Hello World” on the screen.

3. Write a method that receives a String as parameter and returns the number of unique

characters in it. Use collectionsandmaps to implementit.

27



Hame User Hame |Order of Submission (1=first)|Task1 |Task2 |Task3 Sum
Agostinho Borges Mascimento a35575 Mo submission - - - -
Anilton de Jesus Alves Lopes a2rz00 Mo submission - - - -
Binazel da Conceicao Monteiro 35875 1 2 4 0 &
Candido Jose Benites Dias 234836 1 1] 1] 0 1]
Dani Marcos Perpetuo a348548 1 o 4 o 4
Draniel Filipe Ferreira Prada a32880 1 o 4 - 4
Draniel Filipe Ferreira Prada 232990 2 - - - -
Diogo Alexandre Silva Mascimentda30928 Mo submission - - - -
Fabio Andre Alves Rio 234956 1 - & - &
Fabio Claudio Oliveira Lapa a34955 1 1] 3 0 3
Filipe Santos Varandas a34966 Mo submission - 3 - 3
Hugo Miguel Ferreira Ribeiro a34863 Mo submission - - - -
Jose Fernando Barbosa Couto 234953 1 2 & - g
Jose Miguel Rebelo Ferreira a34a57 1 o 3 - 3
Jose Pedro dos Santos Medeiros (234962 1 3 & 0 9
Kevin David Morais Monteiro a30936 Mo submission - - - -
Leanel dos Anjos Angelico Carreida348s2 1 1 & ] 7
Luis Miguel Santos Ferreira a34954 Mo submission - - - -
Miguel Angelo Fernandes Munes (235990 1 Q B o B
Miguel Angelo Teixeira de Sousa (234958 1 3 B 0 g
Paulo Rafael Castro Ferreira a34960 1 2 & ] 8
Pedro Henrique Costa Maoreira a34964 1 2 G 0 3
Pedro Henrique Costa Moreira 23498654 2 - - - -
Rafael Vieira Ferraz a34967 1 2 3 - 5
Fui Jorge Marais Goncalo a3593v7 1 2 i 0 8
Samuel Jose Mateus de Almeida [a34965 1 2 2 - 4
YWalerio Canelas Waz a34961 1 2 f - 8

Figure 14. Pre-task results

Group A worked with traditional teaching and learning strategy, with teacher, who gave them
consisting lecture, some slides and tasks. Teacher answered all of their questions around the
topic and also helped in solving tasks. This group did not have access to WebQuest.

Group B followed the WebQuest independently without teacher.There also was supervisor,
who gave them some instructions of working with WebQuest and observed how interested
they were and how much time they spend for each task. For these students WebQuest was

really new and they didn’t know anything about Java Collections.

Both groups perform a diagnosis test before activity and another after the activity, allowing
them to compare the progress of each student and draw conclusions about your progress.
Based on the progress of each student is enable to compare groups. The result of this
comparison should allow us to draw conclusions about the impact of WebQuest in teaching-

learning process.
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The students did 3-6 submission per each task. But no one managed to finish the first task, so
it did not proceed to the following. They had much lower ratings likely to be a first contact
with the language (the tests were performed 3 weeks after the beginning of the semester)
which revealed some difficulty with the syntax of programs (See Figure 15).

10

Al A2 A3 A4 A5 A6 A7 Bl B2 B3 B4 B5 B6 B7 B8

o

(o)}

S

N

Figure 15. Test results (Java collections).

In this case, the difference between the two groups was not significant.

At the end the students were asked to answer a survey which indicated the degree of

agreement with the following statements (Figure 16):

The WebQuest is clear and well organized.

It was an interesting experience.

The story is captivating and helps to accomplish the tasks.
The complexity of the tasks is appropriate.

The aid given is sufficient.

Theaids are useful.

N o g bk~ w D E

It would be useful to adopt the same approach to other topics.
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X iz 33.% 672
X4 % 33.% 67%
X3 [ ssl% 67%
1 5 i} 50 1
Percentage

Response Discordo totalmente Discordo Nao concordo nem discordo Concordo Concordo totalmente

Figure 16: Students answers

In general, the students enjoyed the experience, consider that is well organized, that the aid
was sufficient and helpful, the complexity was acceptable and would like to repeat the

experience for other content.

EXPERIMENT 2

Accordingly the results we decided to make second experiment but after the students had
more knowledge of Java. We planned Experiment at the end of semester. In this case we had
less time than in first experiment. There was only one group with 10 students and we had not
divided them. All of them used WebQuest. Students had only one hour. They already knew
about Java Collections and now it shouldn’t be new theme for them. For second experiment

they had not done any pre or post tasks.

We tried to pay attention to all the student reactions during the WebQuest. The students asked
lots of questions to teacher, and he tried to help them and answer all the questions. They used
all the helps and hints which are given in WebQuest and watched slides and video tutorials.
These tasks were too difficult for them, but in spite of this they felt, that WebQuest was

interesting and a good learning experiment.

Surprisingly, the results were not much better than after first experiment. But with highly
probability the reason was that, they had not enough time. So, | think, that it will be very

good method if we use WebQuest in classroom context as a complement, additional
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methodology. For make everything clear we had some special questionnaire and made some

interviews with students.

Wehad 17 questions:

1. Does the student read the text carefully?

2. Does the student understand the text and he knows what he has to do?

3. Itis anew challenge for him. Does he feel uncomfortable with that?

4. Does the student follows the WebQuest with curiosity?

5. Does the student use each help? And how much time is spent in each help?

6. Set a score for each to represent the "helping" degree considering each student.
7. Does he use the information given to perform the task?

8. Does he performs the task correctly?

9. How many of attempts he has?

10. Time spent for each task.

11. Comparing with the first task how difficult was to perform the second one?

12. The second task and third task are more complex: how it was possible to the student

to complete the WebQuest?

13. If we change the task order the result would be the same? It would be more difficult to
perform task 2 without performing task 1?

14. There are some student suggestions to improve the WebQuest?

15. Was it an interesting experiment?

16. Does it improve the student knowledge?

17. Does it improve the self-study capacity?

Because of, that it was reduced time for second experiment, some questions were not possible
to answer. For example: The second task and third task are more complex: how it was
possible to the student to complete the WebQuest or Comparing with the first task how

difficult was to perform the second one. But there are some interviews with students:

Student 1: “I know Java collections, but as I guessed now only theoretical part. I don’t know

)

how to use it in practical tasks, and these helps and videos were very helpful for me.’
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Student 2: “It was too difficult for me, because I think I need more knowledge in Java to do
these tasks well. 1 liked helps and hints which are given in WebQuest, some of information

’

was new for me.’

Student 3: “In spite of, that it was difficult for me and | could not solve tasks, it was
interesting new experience for me and | would like to do it again after | have more knowledge

inJava.”

So, in spite of bad results maybe said, that, students enjoyed with experiment and it was new
experience for them. They got new knowledge and maybe another time they have better

results.
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9 Analysis of results and possible
Improvements

In the first experiment, the results show that there is no improvement that can be attributed to
the use of WebQuests. The weak capacity of autonomy of students makes them feel lost when
facing the lonely search for a solution. Students feel a certain inertia in the text reading. Even
if the information is easily accessible, most students did not have the ability to search, select
and use the necessary information. Students did not show ability to concentrate to explore the
learning path that was proposed to them. For all this and even though they have found an

interesting experience, they felt some difficulty in solving tasks.

From the first experiment we concluded that the WebQuest can’t replace the traditional
method of learning, because students who are learning in University are always waiting for
teacher’s support and they are used to ask questions and get answers in easy way and not to

find or search themselves.

But, in the second experiment, considering the WebQuest as a complement learning process
(the students are not facing the concepts for the first time), the WebQuest is present to the
students as a pleasant way to make some regular classes more interesting and funny. Teacher
can make WebQuest for one subject and try to make students interested in. So, if they use this
approach from time to time they will be used to it and they won’t be surprised, confused and
stressed during the WebQuest classes.

Of course WebQuest has its strengths also. It is clear that teachers and textbooks cannot
provide all of the information necessary for contemporary problem solving and decision
making (Varank 2005). Therefore, current data can be brought into the classroom through the
Internet. From this perspective, using WebQuest is anappropriate tool to present this

information to students.

However, the use of this strategy awaken students to the possibility of an independent way of
writing code, encouraging them to incorporate into their routine research study, abstraction
capacity, reflection and understanding of concepts. In this context, WebQuest should be used
as a training complement rather than replace traditional classes. Students will take better

profit from the WebQuest in reviewing situations and practical applications.
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10 Conclusion

A WebQuest is compared with other teaching-learning methods and does not present a
significant advantage in terms of content acquisition. However, there may be advantages in
terms of acquisition of horizontal competencies in the sense of autonomy and student
systematization capacity. Several studies show a significant improvement in the attitude of
the students, an increase of: motivation, self-help, personal development, interpersonal skills,
satisfaction, independent thinking, team integration capacity, ability to practical application

of knowledge and so on.

The study presented in this thesis corroborates the statements in that it has not been
demonstrated to improve the content acquisition. However, we believe that the WebQuest has
positive effects on motivation and students' reasoning ability and therefore should be used as
a training supplement. It is intended to carry out new experiments in this direction and
improve WebQuest more comprehensive use of animation programs in order to promote a

more effective interaction with the student.
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