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Abstract— This paper presents the current development supportive tool for both lecturers and students that conduct Project Based
Learning (PBL) and Lab Based Education (LBE) on Higher Education Institution (HEI). For PBL and LBE implementations,
lecturer needs to monitor, evaluate the learning process. And, students need to publish the learning outcomes in the public domain. In
this research, we propose the supportive tool that will be used by lecturer which is taught on different academic courses. Also, the
proposed supportive tool had designed to used by the student as a particular group. These groups were formed of the student from
several academic courses that supervises by the same lecturer. The developed supportive tool are microframework based which mean
it could be implemented on mini devices. The current development supportive tool could be an alternative software assistant that
support lecturer to implement Project Based Learning (PBL) and Lab Based Education (LBE). The developed supportive tool has
been introduced to 135 students and 16 lecturers as a participant to evaluate the system usability. The results from the questionnaire
show more than 90% of users state the benefit of the use supportive tool. Also from analyzing Log metric, users on average complete a
designated task in just less than 5 minutes. It indicates that the developed supportive tool is easy to use and shows the effectiveness of
the developed supportive tools.

Keywords— supportive tool; Project Based Learning; Laboratory Based Education; PBL; LBE.

but also scores and publishes learning results on the public
I. INTRODUCTION domain. From our previous research, we present Lecturer
Based Supportive Tools (LBST) which enable lecturers to

With the era of the Industry 4.0 revolution, Higher | X h h b-based lication th
Education Institutions will have been challenging to provide create learning content through a web-based application that
can be accessed in online and offline condition (no need

experience to its student for having skill and knowledge to . ) : ) .
solve world reality problem in a digital manner [1]-[4]. The internet connection) [10]. And, it presents interoperability

need for skill and knowledge in Industry 4.0 era is an ability between the existing Learning Management System (LMS)

to design a system to preserve vast amount data from digita?md the developed supportive tool using service-based

products and made it (machine) to learn the future needgchitecture [11]-[13]. As an addition, this paper proposed a
(automation) [5], [6] supportive tool that supports lecturers to implement Project

The implementation of Project Based Learning (PBL) in Based Learning (PBL) and Lab Based Educations (LBE).

an academic course could be as a solution to give the student

experience to working as a team and having the experience

to involve on some IT projects or develop an applications [7]. In this section, we will provide a brief explanation of
As a complement to the success of Laboratory-BasedProject Based Learning and Laboratory Based Education.

Education that implemented on mostly University in Japan Also, we present the use of Microframework as development

show that shifting conventional academic course (face tomethod and the proposed architecture.

face model in the academic course) to peer teaching that , i

could be as a solution to increase research publications [8]” Project Based Learning

[9]. For implementing both learning methods in the daily  Project Based Learning (PBL) is a learning model that

academic courses, the lecturers need to be assisted by thgncourage students as a learner to solve real-world problems

supportive tool that not only monitors the learning process by applying the knowledge and the skill from academic

Il. MATERIAL AND METHOD
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course [7], [9], [14]. For the PBL experience, we deliver an  Next, for the implementation of Lab Based Education
assignment to all students to make software with topics: "A (LBE), we obligate to each class to finding a partner from
Software As Service for College Students”. In short, all designated class. From 6 class groups, we divide into two
software that will be proposed by students as their final main groups which are class code with an odd number and
project are software that needed by students itself in order taclass code with an even number. Table 1 shows 6 classes
support their academic activities. Furthermore, students alsgyroups in which the experiment have been conducted.
required to publish a final report, presentation, and poster Also, we set rules that 8th-semester main task is to

according to the proposed software. develop UX/UI design (as the implementation of their HCI
, courses). The main task of 6th-semester students is to design
B. Laboratory Based Education the complete diagram (as the implementation of their ADSI

The goal of Laboratory-Based Education is to provide courses). The main task of 4th-semester students is software
student as a learner for having self-centered learning [8]. Theprototyping that based on the UX/Ul design and the
idea is to give a student a laboratory environment thatdevelopment diagram as the implementation of their IS
student could direct access and start research as soon asurses. The pyramid of designated class that experimenting
possible. The key in Laboratory-Based Education is a peerL.BE shown on the Fig. 2.
teaching. The faculty member only helps undergraduate
students when there is a problem that could not be solved by
postgraduate students. This pyramid role of the LBE is
illustrated in the Fig. 1.

HCI-8B4 HCI-8A3

ADSI-6A2
Sl-4A4

ADSI-6A1

Faculty SI-4A3

Member

Fig. 2 Classroom implementation of LBE and PBL experiments

Post-Doc Researchers D. Development Method

In early-stage supportive tool development, we had
implemented rapid prototyping using Google Design Sprint
(GDS) [15]. The key in DS are answering main features (or
from original GDS definition called the business questions)
through design, build prototype, and test it with user. The
GDS methodology itself is inline with six phases:

< Understand, Define, Sketch, Decide and Validate.
Peer Teaching To build the prototype, Flask Microframework has chosen
Fig. 1 LBE Pyramid of Peer Teaching for developing the proposed supportive tool [16]. As python
based microframework, the developed supportive tool could

From Fig. 1, the undergraduate students, the graduat&erve as a web server. With running a single python script, it
student and the post doctoral researcher are learningan be run independently as web application without hosted
together with their peers. A faculty member only at the web server. This mean, the lecturer could use the
helps/supervise when needed. LBE is targeting students nofeveloped supportive tool directly and no need to install
only an expertise in their fields, but also developing soft skill Apache/Nginx web server.
such as communication, management, cooperativeness and Flask is adapting MVC (Model-View-Controller)
leadership. framework that separate application layer and presentation

; layer. This mean, the *.py file and *.html file is in the
C Experlment_al Methods . different directory. The MVC model is suitable for future

The experiments have been conducted at Informaticsyeyelopments. Because of its separate database, control layer,
Department, ~ Faculty —of Engineering, Universitas gng presentation layer. Fig. 3 shown the directory structure
Muhammadiyah Sidoarjo and held on Academic Year s weh-hased application using Flask MVC. All the database

2017/2018. definition (as a Model) and the routing as the Controller are
TABLE | written in app.py. The static directory contains all static file
CLASSROOMIMPLEMENTATION FORLBE AND PBL EXPERIMENTS such as *js, *.css. And the templates directory is the
Class Code Class Name directory to store *.html files as a View part from MVC
HCI-8A3 Human Computer Interaction (HCI) (8th framework.

HCI-8B4 Semester)

ADSI-6A1 Analysis and Design Information Systems
ADSI-6A2 (ADSI) (6th Semester)

SI-4A3 Information System (IS) (4th Semester)
SI-4A4
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flask Flask, render_template

app = Flask(__name__)
FGLGEQS app.route('/"')
def index():
render_template('index.html")
app .
app. route('/hello/<user>"')
bt def hello(user):
StEI uc render_template('hello.html', user=user)
templates _a::miﬁ( ' main__':
) host="0.0.0.0"
cy Iindex.htmil )|
Fig. 4 Example “.py” file as main application
user.ntmi

From the above script, line 5 to 7 are used to route all
‘W app.py request when need access an index homepage (top level
directory of its web application). Line 9 to 11 are used to
response a request from URL: http://domain/hello/paramater.
Fig. 3 MVC Model Directory on Flask Microframework At line 9 to 11, it is shown that the designated URL could
give a parameter.
All request from the client will be routed according to the  To start the server, the user need to execute main “.py”
designated URL that configured in *.py files. For an file. If “.py” file from Fig. 4 has executed, Fig. 5 shown the

example, we have index.html and hello.html in the templatesWSGI server is ready to accept a request.
directory:

1) Exampleindex.html. 98
(13-0) !Hlas—i]‘la::app. baksosolo$ python app.py
<! DOCTYPE ht n > 3 5 e T s Catt, Oty Tt
<head>_ . * Oehug mode: off
<titl e>SuppOt |1ve * Running on http://0.0.8.0:5008/ (Press CTRL+C to quit)
Tool </title>
</ head> Fig. 5 WSGI server has been activated
<body>
<hl>Server Status:</hl> . ]
<p>Ready! </ p> By default, WSGI using port 5000 to serve its web
< i Dody> requests. At local access, a user can request by accessing
“http://localhost:5000/” (as shown at the Fig. 6).

2) Example hello.html
® ' ® [ suppotive Tool X =
| DOC
:-ht n >YPE htmi > & C @ localhost:5000 *
<head>
<title>Suppotive
Tool </title> Server Status:
</ head>
<body> Ready!
<h2>Wel come {{user}}</h2>
</ body> -
< html > Fig. 6 Response from the WSGI server

If user access “http://localhost:5000/hello/Alice”, the
To configure the request from the client, it uses “route()” Server will recognize the parameter after “/hello”, as
decorator. To route the request and view the targeted HTML,configured in “app.py” (Fig. 4). The WSGI will respond
the URL needs to be registered in “@app.route”. For an “hello.html” as shown at Fig. 7.
example, when it needs to set up the index (main page) to
access index.html, it uses the scripts as shown at Fig. 4.
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@ @ [ Suppotive Tool X -+

€ cC @ Iocalhost:ﬁt-[.‘{l.-'!‘.el
Welcom 1-_.\’

developed into two versions. First, it will develop for self-
hosting or deploy on the low-end machine. Second, it will
develop into a server machine as usual. Both versions are
using Flask. The differences are the database engine being
used. For the self-hosted version using SQLite and for server
machine using MySQL. Another differences are the
developed supportive for server machine is provided by Web
Service using Flask-REST API. The architecture of the
current development supportive tool is shown in the Fig. 9.

Fig. 7 Response from the WSGI server with parameter

With the above methods, it will be easier to design and
implement a user requirement that needs to be developed in
the proposed supportive tool.

E. User Interactions

The prospective user for the developed supportive tool is
lecturers, student as the project manager and students as a

supportive tool are described in the Fig. 8.

Nginx

team member. The interactions of the user and developed Bootstrap Bootstrap
CSS

Invite Project
Manager

View Progress
Report

Post Information

Grade Final
Project

View Final
Project

Lecturer

Rate Final
Project

Team Member

Invite Team
Member

Entry Progress
Report
Input Project
Description

Upload Final
Report

Project MaRagel

Upload
presentation
files

Upload Poster

Self-Hosted Hosted on Server

Fig. 9 User interaction diagram on the proposed supportive tool

I1l. RESULTS ANDDISCUSSION

A. Supportive Tools For Lecturer

Any tools that assist learner while learning the process
and track the achievement could be labeled as a ePortfolio.
The ePortfolio also used as storage system on any learning
model that evidence-based as the results. even though the
current developed supportive tool main feature is similar to
evidence collection, the proposed supportive tool main
feature is not only assisting a student to submit and publish
their final project but also designated for lecturers to track
the process when final project was conducted by many
groups of students.

To use the supportive tools, lecturers only need to send an
invitation through email to one of an appointed group
member as their Project Manager (PM). In these experiments,
we use the existing Google Mail Account to send the
invitations and Flask-Mail module to sent email over SMTP.

After lecturers send the invitations, a PM should activate
the link and start to add the group member. Other features
that provide in lecturers dashboard are Post Information,
View Progress Report, and Grading Page. The activity
diagram of lecturers as a user shown on the Fig. 10.

Lecturers also provide with invitation status of the PM.

Fig. 8 User interaction diagram on the proposed supportive tooler

The prospective user for the developed supportive tool is
lecturers, student The students had been provided with many
features. From Fig. 8, The final project materials are
uploaded by a student with project manager level access.
And a student with no level access can view, download, and
uploaded final project where not only from their groups but
also from other groups.

F. Proposed Architecture

To adapt bandwidth limitation that might happen during
implementation, the proposed supportive tool will be
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After PM accept the invitation, it will notify lecturer that PM
account has been activated. Fig. 11 shown the PM account
that has been activated or not.
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Dashboard Display

Post Info Form
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Add PM
Form Display

View Progress

Report?
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Display Page

T

Progress Report
Display

Fig. 10 Lecturer activity diagram

# D EMAIL INVITATION TIME

STATUS

Fig. 11 Account activation status of students as the project manager

B. Progress Report

PROGRESS REPORT

Fig. 12 Progress report inputted by students

C. Log Report

Lecturers have been provided not only the information
about progress report from each team but also the log
information that can be accessed by lecturer only. By using
the log, its hopes to help lecturers could analyze the learning
process.

Form log itself, it stores the log with the value of URL
Address that has been accessed, the timestamp of the
accessed page and the IP address. To make these possible, it
needs to insert a log table every each request which is
different routes that have configured from .py files. As a
result, a full activity from a user has been logged. Fig. 13
show an example log result.

l€ -~ C ot Secure | Mg oy s

| Log List
LogID  Activities Time Stamps User P

| 197 Login Success 06-09-2018 161837 N g 14 133
128 INDEX 06-09-2018 161837 TV 14¢ 33
1% ks 06-09-2018 1671830 GUEST 14020533
125 INCEX 06-09-2018 161826 GLEST 144 33
134 INDEX 01-09-2018 205326 GUEST 1397857105
123 INCEX 21-08-201816:09:30 GUEST n221£%21C5
182 /home 20-08-201814:05:30 1391527105
191 INDEX 30-08-2018 14:05:27 139.82..07105
130 [ ey save: 3 -37-1535612€52 20-08-2018 14,0438 ] 13913 #7105
189 Leity 20-08-2018 140419 1395227105
188 JaleTa-gerginihan. smmmternp-37-1535612652 NEW 20-08-2018 14:04:12 o B 1391222105
187 Jitem 20-08-2018 14:0410 Somm— 139122327105
186 INCEX 20-08-2018 14:02:42 ew o & 13912 97105
185 INDEX 30-08-2018 14:0316 GUEST n22 86

Fig. 13 Log of user activities

The log from user interaction will be useful for meta-
analysis as part of post-production evaluation. The
exploration of the log-based metric can complete and
validate the usability evaluation conducted by interview or
questionnaire [17], [18].

D. Project Publishing

As a result of Project Based Learning, students need to
publish their final project in the public domain. This mean,

The key success of the PBL and LBE implementations arethe developed supportive tool need to provide an input form
lecturer roles in monitoring the learning process. To addresswhich enables students to input the project detail/description,
these need, the current development supportive tool provideshe project repository. Fig. 14 showing the form to input
Progress Report Form where students obligated to input it inproject description.
every week. Fig. 12 shows progress report table that has

been inputted by students.

634



« o ApLikast [ | ®0® [ FroLab Supportive Tool X+
& Tem ¢ 2 C @ kmesineiidd B ® 8
0 Apiikasi NAMA APLIKAS| ProLab Login

LOL Laundry Onine]

DESKRIPSI

Layananin

Utk kear tinggel me o e o dan
mengantarkannya dalam keadaan bersih rpi dan wangi.

View Detal

IO, o ‘SOURCE CODE

itps:/github com/mamirulon/Laundry-Online

QR CODE

U-Parking Lib<Hand E - Kost (E - commerce
Teem ID: 117183501530153840 ost)

likasi

Team ID: 117187491530593915

Lib-Hand adalah sebuah aplikesi Team |DE117184231830183821

il i g raBGtRT] E - commerce Kost (- Kost], Apliasi

Parking? ini user dapat menghema:
walku dan biaya meka itu akan sangat
membantu. Aplikas! i me.

memberikan inform...

View Project

Mage with ® by hepida

Fig. 14 Project description form
Pei:l:n !wn:r Online

Also, as a result of Lab Based Education activities, the
developed supportive tool need to provide an unloading
mechanism for store final report, presentation and poster in
digital formats. Fig. 15 shows the input form for uploading
the digital documents.

UPLOAD DOCUMENTS m Penjualan Tiket Seminar Konro 773 Digicraft ( Aplikasi
Saine Team ID: 117188201530164773 Penjuslan Karya
Tezm ID: 117181881530686533 o developad by Mahasiswa )
Applicasi i buatuntuk melakukan 117188201530154773 teom. Team ID: 117189701530686581
perresanan ket seminar secara online p it berorentas dlkalangan
FINAL REPORT (PDF) sk menpar panbel e, = i

: itas
produk yang digemari hingga mengikuti
pesatnya perkembangan fzman dan
toknologi yang tak

View Projsct

File : yellow.pdf adh

Choose File  No file chosen

Fig. 16 Homepage of developed supportive tool
PRESENTATION (PDF)

File : green pdf

e i No e chosen 117183501530153840
U-Parking
85-96 82 (A-
[ o | (A)
:tg::;g Name ClassID
POSTER (.PNG/.JPG/.JPEG. SIZE: 842 X 1191 PIXELS) EO |
Flo:CoPNCgMGBATIPSs | T _ ADsloaz
Choase Fila N file chosen 151080200125 < -« ADSI 6A2
o 151080200309 J ADSI 6A2
141080200001 000 B IMK 8B4
Fig. 15 Form for upload final report, presentation and poster 161080200259 rir I - S14A4
o 161080200262 » R . 121 s14A4
After students have been finished to uploads the
docqmen;, the uploaded documents will be accessible to the Fig. 17 Scoring form for each groups
public. Fig 16 shown the front page of the developed )
supportive tool. F. Supportive Tool Deployment
E. Lecturer Grading 1) Self Hosted

When students have been finished to publish their final _1N"€ use of Microframework brings other advantages. The
reports, presentations and posters, it is time for lecturers tol€veloped supportive tool application size is less than 20
give an evaluations. Because of each groups consist of¥/B- This made possible to deploy it at the mini device. The
different students from different class, lecturers need to be!®M mini device is a hand on carrying pc board that helps
provided with one single form entry to give a score to whole lecturers mobility to use the supportive tool in the different

team member. Fig. 17 shown an example process evaluatio12SSroom. _ ,
for one of student groups. In these experiments, the proposed supportive tool has

been deployed at the APC board and connect it into the
access point. Fig. 18 show the network topology and the
supportive tool deployment to the APC Board.
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[uwsgi]
modul e = wsgi

O master = true

processes = 5

socket = app. sock
chnod- socket = 660

A(( ) vacuum = true

Access Point APC Board(Mini Devices) Fig. 21 Example uwsgi.ini for uWSGI configuration

Next, it needs to create an upstart script to start the
UWSGI. The upstart script will allow operating system init
system to automatically start uWSGI and serve the Flask
application whenever the server machine boots. The upstart

script needs to save in  “conf’ format at
“letc/init/projectname.conf’. Example of the upstart file is in
Fig. 22.

start on runl evel [2345]
stop on runlevel [!2345]

setui d usernane
setgi d www dat a

Fig. 18 Self hosted deployment of developed supportive tool
env
PATH=/ home/ user name/ pr oj ect nane/ pr oj ect env/ bi n

By default, the Werkzeug module used by Flask as chdi 1 / home/ User name/ pr o] ect name

request handler, it can only serve one request only. Becaus¢ exec uwsgi --ini proj ect nane. i ni
the Werkzeug is designed to only development model [19].
To hosted on the mini device or other machine and serve Fig. 22 Example “.conf’ in Nginx as upstart file

many requests, it needs to use uUWSGI as request handler
[20]. To start using UWSGI, it needs "wsgi.py" file that The final part of server machine configuration is to create

imports an “app”. The wsgi.py should be as in Fig. 19: server block and order Nginx to listen on the port 80 and use
this block for incoming requests to our server's domain name
1 from nmodul _nane inport app or IP address.
g a —agg'"fﬁ( y —man__- The configuration is done by creating “.conf’ and saved
on ‘“/etc/nginx/conf.d/projectname.conf’. Example server
block that needs to be configured on the Nginx web server

Fig. 19 An example of wsgi.py shown at Fig. 23.

A “module_name” is the name of the .py file as the main | server {

program. To start a server, it needs to execute the comman listen 80; _
server _nane domai n. our server. com

in Fig 20.
. . _ location / {
\lIJVSWSIgI . --socket 0.0.0.0:5000 --protocol=http - i ncl ude uwsgi _par ams;
gl app uwsgi _pass
Fig. 20 The UWSGI command to start a server Enl x: /' home/ user nane/ pr oj ect nane/ pr oj ect nanme. soc
)

With the above command, the proposed supportive tool| }
can be accessed from “http://server_IP_address:5000".

2) Hosted on Machine Server
In this experiments, developed supportive tool will be From the above configuration, the developed supportive

deployed on a server with Ubuntu 14.04 as operating systen$°0| can be accessed directly by both lecturer and students
and Nginx as the web server. from his/her mobile device. Because it was installed on a

Even though it uses Nginx as the default web server, jtMini device and some Access Point (AP), all user need to
needs to configure Nginx to pass a request to applicationconnect their device with the access point.
sockgt using l_JW_sgi _protocol. _The c_onfiguration starts with Usability Evaluation and Log Metrics
creating a “.ini” file in the project directory to activate the
uWSGI. Example of “.ini” files is in the Fig. 21.

Fig. 23 Nginx server block for domain configuration

Usability Evaluation is described as the measurement to
which a product can be easily used by targeted users with
efficiency and satisfaction to achieve certain objectives. To
explore user satisfaction, an interview and a certain
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experiment being conducted by 135 students and 16 lecturer
as a participant.

During the experimental session, students were asked tc .,
finish several tasks as mentioned in Fig. 8 as the simulation
of the use of the developed supportive tool with student level @
access. Lecturer as a participant also requested to finist o,
several activities as mentioned in Fig. 10 as the simulation of
the use of the developed supportive tool with lecturer level
access. After finished the experiments, both lecturers and o5
student are interviewed and asked to fill the questionnaire.
Table 1l has shown the question that given to students.

The experiments had conducted within a laboratory where as
the participants use the supportive tool which installed in
local machine server that available in the laboratory. To
measure the effectiveness and difficulties, we analyzed theato
timestamp from the Log creation when participants were
asked to accomplished the certain task as part of the
experiments.

TABLE Il
STUDENT QUESTIONNARE

No Question

1 | Before implementation of PBL-LBE class model |
experience paper-based assignment (yes/no/not sure
2 | | prefer paperless assignment (yes/no/not sure)

3 | The benefit using supportive tool for uploading final
project material :

A. | can upload the final project materials at times
convenient to me

B. No extra cost for report final project

C. I like to know other groups final project

D. | choose A, B, C

E. | failed to see the benefit of using supportive tool
4 | The interface of the supportive tool is easy to use
(yes/no/not sure)

5 | The error message was given by system (yes/no/not sure)
6 | The supportive tools enable me to interact with other
groups asynchronously (yes/no/not sure)

7 | | become productive using the supportive tool (yes/nojnot

M Yes M No Not Sure

0 35 70 105 140

Fig. 24 Students rensponses from question 1,2,4 until 10

Option A
3%

Option B

1%
Option E
4 |o1n% ; Option C

L .

Question 3

Option D
90%

Fig. 25 Students rensponses from question 3

TABLE I
LECTUREQUESTIONNARE

Question |

sure)
8 | Knowing some group ideas and mockups, | felt need tp No
collaborate with the group to develop the application to 1

more mature version (yes/no/not sure)

| always experience scoring students report with a paper-
based assignment (yes/no/not sure)

9 | Other groups ideas and mockups in their final report help 2

me find a topic for my undergraduate final project

| prefer to check students assignment in a paperless
manner (yes/no/not sure)

(yes/no/not sure) 3
10 | 1 would like to continue using proposed supportive too
on next semester (yes/no/not sure)

As results, students mostly opted “Yes” in question 1,2,4
until 10. Fig. 24 shown the dominance of opted Yes in the
student's questionnaire.

The benefit using supportive tool check students final
project material :

A. | can check the final project materials at times
convenient to me

B. | could know the progress report while students finish
their final projects

C.BothAand B

D. | failed to see the benefit of using supportive tool

For question 3 from the student's questionnaire, 90% of[—4
students opted A, B, C which shown the benefit of the use

The interface of the supportive tool is easy to use
(yes/no/not sure)

supportive tool in order to support the submitting final | 5
project materials. Fig. 25 show the percentage of question 3

The error message was given by the system (yes/no/not
sure)

from the student questionnaire. 6

The supportive tools enable me to interact with students
asynchronously (yes/no/not sure)

| become productive using the supportive tool (yes/no/not
sure)

As the results of the lecturer’'s experiments, lecturers also

mostly opted “Yes” in question 1,2,4 until 10. Fig. 26 shown
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the dominancies of opted “Yes” in the lecturer's Average Time Spent (minutes]
guestionnaire.

For question 3 at the lecturer's questionnaire, 90%
lectures opted C which shown the benefit of the use
supportive tool in order to check and see the progress repor
of the submitted final project materials. Fig. 27 shown the
percentage of Question 3 from the lecturer’s questionnare.

Invite Team Member

Entry Progress Report

Input Project Description

M Yes M No Not Sure
Upload Final Report
Q1
Q2 Upload Presentation Files
Q4
Upload Poster
Qs
Q6 ) 0 . ! 2 3 o4
Fig. 28 Average time spent by students as the participant
Q7
I Average Time Spent (minutes)
Qs
Q9
Q10 Invite Project Manager
0 3,5 7 10,5 14
Fig. 26 Lecturer’s rensponses from question 1,2,4 until 10 View Progress Report
Option A
—
13% Post Information
Option B
! 6%
Grade Final Project
Lecturer Questionnare View Log
Question 3
0 0,75 15 2,25 3
Fig. 29 Average time spent by lecturers as the participant
Option C ; IV. CONCLUSIONS

81% This paper presents the current development web-based

application used by lecturers as supportive tools for
implement Project Based Learning and Lab Based
Educations. Lecturers can monitor the learning process from

Next experiments were analyzed the created log while Progress report that has been inputted by students. Because
participants asked to do several tasks as mentioned in Fig. 8¢ach group is consist of different class groups, lecturers no
Example log created as shown in Fig. 13. need to input manually the score to each student. Lecturers

As a result, all students in averages needs only less than 2nly need the score for a whole group.
minutes to accomplish each given task. Fig. 28 shown the The developed supportive tool can be used by students as
average time spent while students perform interaction in@n online portfolio to show their project. Since all final
with the supportive tools. For lecturers itself, lecturers on Project, presentation and poster are visible on the public
average needs less than 3 minutes to finish each given tasilomain, other students can also view other groups projects

Average time spent that lecturers need to accomplish theand download the uploaded documents. The developed
given task are shown in Fig. 29. supportive tool offer one-stop solution for lecturers that will

Remembering when there is no tutorial given before theimplement Project Based Learning and Lab Based Education.

experiments had conducted, all participants just needs a little-ecturers no need install blog engine for an announcement,
time to accomplish the given task. It indicates that the Learning Management System to track students progress
developed supportive tool is easy to use and shows thdeport and do grading, and ePortfolio to show students

effectiveness of the developed supportive tools. projects. All these features are provided at the developed
supportive tool. From experiments results, the use of

supportive tools has gain beneficial from both students dan
lecturers. The use of supportive tools as an application for
PBL and LBE implementations brought students and
lecturers to build the submitted final project into better

Fig. 27 Lecturer's rensponses from question 3
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version while they found an interesting project that really
solves real-world problems.

As a result of one academic semester experiment with 6
class groups, we obtain 32 particular groups with 32
particular web-based applications as their final project. This
experiment's results can be useful repositories for next yeaLllO]
academic students. The repository can be used not only as
reference but also for a hub among students to develop the
final projects into production level applications.

[9]
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