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 Background: This study utilizes the descriptive method using questionnaires and 

follow-up interview in analyzing pertinent data. The research respondents consist of 

306 Logic Design and Digital Circuits students from SDSSU and the 4 instructors 

teaching the subject. Data was gathered from each member of the population. The 

research was conducted at the Institute of Computer Studies of SDSSU, Cantilan 

Campus, Cantilan Surigao del Sur. A researcher-made questionnaire and an interview 
schedule were utilized by the researcher. The answers were then processed, analyzed 

and interpreted. Objective: The main purpose of this study was to analyze, design and 

develop an e- learning system in Logic Design and Digital Circuits. Results:After the 
data were gathered, tabulated, analyzed and interpreted, the researcher obtained the 

findings that all the other methods of teaching are used many times except for the use of 

e-learning as an educational tool in teaching Logic Design and Digital Circuits and that 
the respondents encountered difficulties with the current teaching in Logic Design and 

Digital Circuits class. Based on the findings of the study, the researcher concludes that 
it is feasible to design and develop an e-learning system for the Logic Design and 

Digital Circuits class in SDSSU.  Conclusion: Based on the findings of the study, the 

researcher concludes that it is feasible to design and develop an e-learning system for 
the Logic Design and Digital Circuits class in SDSSU, Surigao del Sur with the 

following five best features: user friendly interface, provides tutorial exercises, allows 

for download and upload of materials, has multi-user forms and group discussions, and 
the learning content should be contained in high-quality, modular chunks. 
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INTRODUCTION 

 

Rationale: 

Many organizations, private companies, 

academic and education institutions currently devote 

a substantial part of their capital to employee or 

student training. Computer-based training/learning 

tools offer a cost-effective solution. Advances in 

information and communication technologies and, 

specifically, in Multimedia, allow the apparition of a 

new generation of computer- based training systems. 

Internet is today the ubiquitous supporting 

environment for virtual and distributed learning 

environments. As a consequence, many institutions, 

both public and private, take advantage of new 

technologies to offer training products and services at 

all levels. Compared with the classical educational 

methods, learning over the Internet, that is, Web-

based learning/training, has some advantages. First, 

the individual who wants to learn is not restricted by 

his/her geographical location or time limitation. 

Second, a person who can quickly grasp the subject 

matter need not wait for others to understand too, 

which is not possible in a typical classroom 

environment. At the same time, a person who is a 

little slow may take the course at his or her own 

pace. 

Nowadays, e-learning is a very crucial 

component of teaching-learning systems. Some 

institutions are gradually adapting this method. 

However, in Surigao del Sur State University - 

Cantilan Campus, Cantilan Surigao del Sur 

instructors/professors have not been practicing e-

learning yet. Logic Design and Digital Circuits is one 

of the major subjects found in the curriculum of a 

learning institution offering computer studies.  

 

Theoretical Background: 

This study is anchored on the theory of Kurtus 

(2005), which states that e- learning tends to work 

better for the student when the topic consists of self-

learned items. The progress and achievement of the 

student can be monitored in e-learning with custom 

feedback and evaluation available in an interactive 
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environment. 

E-learning is becoming increasingly prominent 

in tertiary education. Rationales for its growth are 

wide-ranging, complex and contested, including 

widening access, on-campus pedagogic innovation, 

enhancement of distance learning, organizational 

change, knowledge-sharing and revenue generation 

(Centre for Educational Research and Innovation, 

and Organization for Economic Co-operation and 

Development, 2005). 

Holmes and Gardner (2006) viewed e-learning 

as online access to learning resources, anywhere and 

anytime. Clark and Mayer (2007) defined e- learning 

as training delivered on a computer (including CD-

ROM, Internet, or intranet) that is designed to 

support individual learning or organizational 

performance goals. It includes the following features: 

content relevant to the learning objective, 

instructional methods such as examples and practice 

to help learning, media elements such as words and 

pictures to deliver the content and methods, may be 

instructor-led (synchronous e-learning) or designed 

for self- paced individual study (asynchronous e-

learning), and builds new knowledge and skills 

linked to individual learning goals or to improved 

organizational performance. 

Put simply, e-Learning is the use of technology 

to supplement, support or enhance a student's 

learning experience. This can be as simple as 

presenting students with a single port of call for 

electronic course information, course notes and 

communication tools through the creation of rich 

electronic environments that students can personalize 

and everything in between these extremes 

(http://www.ph.ed.ac.uk/elearning/). 

An e-learning system offers support to studying 

by development or application of information and 

communication technology (ICT). One of the basic 

benefits of e-Learning system at universities is that 

students are allowed to access, explore, analyze, 

construct and evaluate materials within the subjects 

(http://www.timsoft.ro/ejournal/article-radosav.htm). 

The new technologies provide for a learner-

centered, market-driven model of education based on 

tele-learning in cyberspace. This vision tends to 

obscure cultural differences, insisting that the model 

could be applied equally anywhere in the world. In 

fact, it is often touted as the global solution to the 

problem of modern education. The purported 

justification for such a vision lies in systems theory 

and 'education as communication'. From this 

perspective the classroom becomes a communication 

machine, and communication is reduced to the three 

functions of transmitting, storing and processing 

information. This is often seen to constitute the 'new 

paradigm of education'. It is a paradigm that is seen 

to overcome the traditional problems of space, 

storage and time of conventional education. In 

addition, it is seen to be learner-centred, problem-

focused, flexible, accessible and much cheaper than 

conventional arrangements. Anyone can access 

information at any time and both the home and the 

workplacewill become communication systems for 

education. According to this vision of e- learning, 

education becomes the global educational utility 

based upon forms of teleconferencing and the 

virtual classroom 

(http://www.wwwords.co.uk/elea/policystatemnt.asp)

. 

E-learning courses include both content (that is, 

information) and instructional methods (that is, 

techniques) that help people learn the content. E- 

learning courses are delivered via computer using 

words in the form of spoken or printed text and 

pictures, such as illustrations, photos, animation, or 

video. Some forms of e-learning (asynchronous) are 

designed for individual self-study. New e- learning 

formats called virtual classrooms or synchronous e-

learning are designed for real-time instructor-led 

training. Both formats may support asynchronous 

collaboration with others through tools such as wikis, 

discussion boards, and email. E-learning courses are 

intended to help learners reach personal learning 

objectives or perform their jobs in ways that improve 

the bottom-line goals of the organization (Clark and 

Mayer, 2007). 

University of the Aegean – Department of 

Primary Education and Greek Pedagogical Institute 

made an attempt to correlate the factors of e-learning 

readiness and to classify them into 3 major categories 

that constitute the components of every organization. 

The 3 categories suggested are as follows: 

 Resources: These include the technological 

readiness, which investigates the access to the 

Internet or/and the intranet provided, the available 

technological systems and the way they are used as 

far as e-learning is concerned, the economic 

readiness, which examines the willingness of the 

organization to invest in e-learning and the readiness 

of the human resources, examining the knowledge 

and the skills possessed by the ones involved in e-

learning. 

 Education: includes the readiness of content, 

which examines the availability of the educational 

content, its form, its characteristics, the degree of its 

reuse and its adequacy for the enhancement of 

personalized teaching; it also includes the 

educational readiness, which examines the ability of 

an organization to organize, analyze, design, 

implement and evaluate an educational program. 

 Environment: includes the entrepreneurial 

readiness, which examines the structure and the 

practices of the organization that affect e-learning, 

the readiness of culture, which examines the 

organization's as well as the staff's behaviour and 

attitudes in relation to e-learning, and the leadership's 

readiness which examines the support provided by

 the administration 

(http://www.eurodl.org/materials/contrib/2005/Sarant

os_P sycharis.htm). 
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Most universities in developed countries have 

invested large sums of money in different electronic 

learning (e-learning) initiatives. They realize that the 

traditional classroom setting, where the educators 

and learners meet at the same time and place is 

insufficient to meet the modern demand for 

education (Looi et al., 2005). The biggest growth in 

the internet and the areas that will prove to be one of 

the biggest agents will be in e-learning (Chambers, 

2005). 

E-Learning system usually consists of some of 

the following components: presentation of syllabus 

using multimedia and hypertext, testing section, 

simulations, example section, practice section, multi-

user forms, group discussions, video conference, 

discussion groups, mailing lists, index, download and 

upload of materials, server search, and 

agents (http://www.timsoft.ro/ejournal/article-

radosav.htm). 

Technology used for creation of e-Learning 

system is shown on Figure 1. 

 

 

 
 

Fig. 1: Web Technology for the Creation of e- 

 

Learning system Function of e-Learning system, 

as seen in Figure 2 and courtesy of Bardic (2002), 

starts when a user (Client), using Web Browser- 

activates hypertext link and precedes request for 

HTML or ASP page to server (Host), which executes 

HTML page with Java script and / or ASP page with 

VB script. Within ASP page, execution is possible 

only if program called Internet Information Services 

is installed on a server, which by using ADO 

connection communicates with RDBMS and 

database. In the end as a result of request, user gets 

HTML page, which can consist of text and 

multimedia elements and also data, which are the 

result of execution of scripts or SQL query in a 

database.

 

 
Fig. 2: Technology Needed for an e-Learning system  

 

E-learning struggles with high dropout rates. 

The concept of anytime/anywhere learning often 

becomes never/nowhere. As many corporations and 

schools have discovered, the online medium, while 

still dealing with issues similar to classrooms, faces 

unacceptable rates of drop outs and failures 
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(http://ajnaconsulting.com/education/index.php?optio

n=com_content&view=article&id=46&Itemid=53&s

howall=1) as shown on Figure 3. 

 

 

 
 

Fig. 3: Elements of Students and Instructors/Professors in e-Learning system 

 

In order to improve student completion rates, 

organizations have several options: (a) Design better 

learning resources, (b) Improve teacher's/facilitator's 

skills, (c) Improve student's capacity to learn through 

preparation for online learning. 

In the Philippines, the term e-learning is used 

synonymously with online learning and concerns the 

online delivery of instructional content as well as 

associated support services to students 

(http://www.editlib.org/p/30504). 

Among the open source greats is a learning 

management system (LMS) called Moodle. Moodle 

is a course management system (CMS) – a free, 

Open Source software package design using sound 

pedagogical principles, to help educators create 

effective online learning communities. One can 

download and use it on any handy computer 

(including webhosts), yet it can scale from a single-

teacher site to a 50,000-student University 

(http://www.pinoytechblog.com/archives/moodle-

open-source-e-learning-in-the- philippines). 

Moodle has been adopted by many educational 

institutions worldwide and is steadily gaining 

prominence in the Philippines. Among its features 

are lessons, quizzes, forums and reports just to name 

a few. And since it is open source, everything is 

customizable. There is a friendly forum for support at 

the site. Going further, it may even spur some IT 

businesses such as consultancy and technical support 

which can also offer services to international Moodle 

users. 

(http://www.pinoytechblog.com/archives/moodle-

open-source-e-learning-in-the- philippines) 

Currently, De La Salle schools, St. Paul, Xavier, 

SEAMCO, UPOU, People Support and several other 

institutions are using Moodle as their platform of 

choice for eLearning 

(http://www.pinoytechblog.com/archives/moodle-

open-source-e-learning-in-the-philippines). 

They utilize PowerPoint presentation, learning 

on a personal digital assistant, e-books, podcasting, 

videotape, audiotape, interactive resources, quizzes, 

tests, reflective learning, games, simulations, 

demonstrations, virtual classrooms, streaming media, 

group games, videoconferences, audio conferences, 

chat groups, emails, discussion lists, blogging, wikis, 

and moblogging 

(http://industry.flexiblelearning.net.au/Guide/1-

5_Types_of_e-learning.htm). 

e-Learning comes in many variations and often a 

combination of the following: Purely online - no 

face-to-face meetings, Blended Learning - 

combination of online and face-to-face, 

Synchronous, Asynchronous, Instructor- led group, 

Self-study, Self-study with subject matter expert, 

Web-based, Computer-based (CD-ROM), and

 Video/audio tape 

(http://www.worldwidelearn.com/elearning-

essentials/elearning-types.htm) 

 

Methodology: 
In this study, the descriptive method using 

questionnaires and follow-up interview in analyzing 

pertinent data was utilized. Data were collected and 

gathered from student-respondents and instructors. 

Follow-up interviews with the instructors handling 

Logic Design and Digital Circuits were also done to 

verify and supplement certain data. 

 

 

http://www.worldwidelearn.com/elearning-essentials/elearning-types.htm
http://www.worldwidelearn.com/elearning-essentials/elearning-types.htm
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Fig. 4: below presents the flow of research of the study. 

 

Research Environment: 
The research was conducted at the Institute of 

Computer Studies of Surigao del Sur Polytechnic 

State College – Surigao del Sur Institute of 

Technology, Cantilan Campus, Cantilan Surigao del 

Sur. This institution consists of 2089 total student 

population. The Institute of Computer Studies is 

composed of 834 students. The campus is situated in 

BaranggayPag-antayan, Cantilan, Surigaodel Sur.

 

 

 
Fig. 5: Location Map of SDSSU, Cantilan Campus,Cantilan, Surigao del Sur 

  

SDSSUis a higher public institution which offers 

different degree courses specializing in teacher 

education, food technology, civil technology, 

automotive, mechanical technology, computer 

sciences, engineering, management and business 

administration. 

 

Research Respondents: 

The research respondents were the students from 

SDSSU of the three Logic Design and Digital 

Circuits (BSCS II) classes which consists of 39 

students, BS Info. Tech II classes which consists of 

45 students, and BS Comp Eng II class which 

consists of 16 students and the students from SDSSU 

Main-Tandag of the four Logic Design and Digital 

Circuits (BSCS II) classes which consists of 108 

students and BS Info Tech II which consists of 98 

students. Only four instructors teach the Logic 

Design and Digital Circuits subjects. Data will be 

gathered from each member of the population.  Table 

1 shows the distribution of the respondents of the 

study.

 
Table 1: Student-Distribution of Respondents 

Gender Frequency Percentage 

BSCS II 
BS Info Tech II 

BS Comp Eng III 

147 
143 

16 

48% 
47% 

5% 

Total 306 100% 
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Research Instrument: 

The researcher utilized a researcher-made 

questionnaire and an interview schedule. 

One questionnaire is intended for the group of 

students and another for the instructors. Part I of the 

students’ questionnaire attempts to get the students’ 

opinion regarding the current teaching of logic 

design and digital circuits concepts. The existing 

difficulties encountered by the students in 

understanding number systems and codes, logic 

circuits, Boolean Algebra and Karnaugh map are 

determined in Part II. Part III evaluates the causes of 

existing difficulties in understanding the logic design 

and digital circuits concepts. Part IV provides 

features which the respondents would like to include 

in the proposed e-learning system in logic design and 

digital circuit. For the instructors, the line of 

questioning will go in parallel with the students’ 

questionnaire but it will focus in their difficulty in 

imparting the lessons and soliciting students’ 

attention and motivation. 

The interview schedule was used to augment the 

data that was obtained utilizing the questionnaires. A 

series of interview sessions was conducted with both 

students and instructors. 

 

Results: 

After the data were gathered, tabulated, analyzed 

and interpreted, the researcher obtained the following 

findings:  

 

On the current teaching in Logic Design and 

Digital Circuits: 

 Both respondents, students and instructors, 

responded that the lecture method was at all times in 

the Logic Design and Digital Circuits class, with the 

aid of PowerPoint slides. 

 Discussion of Logic Design and Digital 

Circuits accompanied by written and hands-on 

activities were also used many times as perceived by 

the students and at all times as perceived by the 

instructor. 

 Students also do reportings of the various 

concepts of number systems and codes, logic circuits, 

boolean algebra and karnaugh map and the instructor 

provides supplemental discussions afterwards. 

 All the other methods of teaching are used 

many times except for the use of e-learning as an 

educational tool in teaching number systems and 

codes, logic circuits, boolean algebra and karnaugh 

map which was not perceived as a current teaching 

by both respondents, students and instructors alike. 

 

On existing difficulties in understanding Logic 

Design and Digital Circuits: 

 For the students, the existing difficulties were 

moderately serious and posed to some extent obstacle 

in their learning. All the enumerated difficulties, 

except for lack of/insufficient time to study for the 

different concepts in logic design and digital circuits 

and not stimulating learning, were perceived by the 

students as serious and poses to a large extent of 

obstacle in learning number systems and codes, logic 

circuits, boolean algebra and karnaugh map. Among 

the difficulties perceived by the students as serious, 

difficulty in understanding the different operations in 

logic design and digital circuits got the highest 

weighted mean.  

 The instructors’ response is slightly similar 

with that of the students’ response. Both have the 

same general mean of 3.25 which corresponds to the 

interpretation Moderately Agree. For the instructors, 

one difficulty, which is the students’ difficulty in 

understanding the different operations in logic design 

and digital circuits was perceived by them as very 

serious and poses a total obstacle in learning or 

teaching. They perceived two of the difficulties as 

serious and poses to a large extent of obstacle in 

learning or teaching. And, among the two serious 

difficulties, the students’ difficulty in comprehending 

the concepts of number systems and codes, logic 

circuits, boolean algebra and karnaugh map had the 

higher weighted mean.  

 Both respondents encountered difficulties 

with the current teaching in Logic Design and Digital 

Circuits class. The students’ perception varied 

somewhat from that of the instructors. But, both the 

respondents’ choice of difficulty with the highest 

weighted mean deals with the difficulty in 

understanding the different operations in logic design 

and digital circuits. 

 

On the causes of difficulties in understanding: 

The following were the most common causes of 

difficulties in understanding Logic Design and 

Digital Circuits. 

 Students have inadequate knowledge in the 

prerequisite subjects.  

 Students have poor analytical skills.  

 The classroom lacks facilities for effective 

visual presentations. 

 Written exercises are less motivating.  

 

On the features to be incorporated in a good e-

learning system: 

The following, with their percentage values, 

were the top five features of a good e-learning 

system: has user friendly interface (16.00%), 

provides tutorial exercises (14.12%), allows for 

download and upload of materials (12.24%), has 

multi-user forms and group discussions (10.59%), 

and the learning content should be contained in high-

quality, modular chunks (10.35%). 

Discussion: 

Current Teaching In Logic Design And Digital 

Circuits: 

There were 310 respondents consisting of 306 

Logic Design and Digital Circuit Students and four 

instructors who can teach the subject. Data gathered 

from the respondents on current teaching in Logic 
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Design and Digital Circuits show that with a 

weighted mean of 4.25, the lecture method is used in 

teaching Logic Design and Digital Circuits with the 

aid of PowerPoint slides. This response clearly 

reflects that the main teaching utilized by the 

instructor is the lecture method in teaching Logic 

Design and Digital Circuits. The other methods of 

teaching gained a response of O or Often, except for 

the use of e-learning as an educational tool in 

teaching number systems and codes, logic circuits, 

boolean algebra and karnaugh map that gained a 

response of N or Never with a weighted mean of 

1.00. Of all the teaching methods that gained an O 

response, the reportings of the various concepts of 

number systems and codes, logic circuits, boolean 

algebra and karnaugh map and provision of 

supplemental discussions afterwards got the highest 

weighted mean of 4.05. 

In the follow up interview conducted by the 

researcher with the students, they revealed that the 

reporting and discussion method was used by the 

instructor many times. Furthermore, the lecture 

method, with the aid of PowerPoint presentation, was 

used all the time by the instructor. Because of this, 

the students find it difficult and boring. They don’t 

find the lecture method interesting. Most of the 

learners are attuned to computer games so they are 

highly visual learners. During discussions, the 

instructor gives a problem and solves it with 

students’ participation. The instructor also provides 

study guides for students on the concepts discussed 

in logic design and digital circuits. The students are 

allotted sufficient time to study regarding the various 

concepts. They are allowed to surf the internet and 

utilize different books as reference for discussions. 

The instructor then gives written and hands-on 

activities after the discussion. Though the instructor 

provides study guides, problems, written and hands-

on activities, still they felt it was not sufficient for 

them to easily understand Logic Design and Digital 

Circuits. 

The above findings clearly identified that the 

lecture method is the main teaching method used in 

teaching Logic Design and Digital Circuits. Students’ 

reporting’s of the various concepts and supplemental 

discussions afterwards is currently utilized to discuss 

number systems and codes, logic circuits, boolean 

algebra and karnaugh map. 

For the instructors, seven out of the eight 

teaching methods were used by them in teaching 

Logic Design and Digital Circuits. Three teaching 

methods were used all the time by them: lecture 

method in teaching Logic Design and Digital Circuits 

with the aid of PowerPoint slides with a weighted 

mean of 4.50, discuss logic design and digital circuits 

and give written and hands-on activities after the 

discussion with a weighted mean of 4.25, allow 

students to do reportings of the various concepts of 

number systems and codes, logic circuits, boolean 

algebra and karnaugh map and provide supplemental 

discussions afterwards with a weighted mean of 4.25. 

As explained by the instructors during the 

interview conducted by the researcher, they said that 

the lecture method is the most convenient and most 

appropriate means of teaching students on concepts 

of number systems and codes, logic circuits, boolean 

algebra and karnaugh map. Through this, the 

instructors were always the center of the discussion. 

Written and hands-on activities were always given 

after discussion to evaluate the students’ 

understanding. The students’ reportings of the 

various concepts of number systems and codes, logic 

circuits, boolean algebra and karnaugh map and 

aided with the provision of supplemental discussions 

by the instructor afterwards will foster the students’ 

self-motivation to better comprehend the concepts. 

According to the instructors, providing study 

guides for students on the concepts discussed in logic 

design and digital circuits and giving students 

sufficient time to study and understand number 

systems and codes, logic circuits, boolean algebra 

and karnaugh map are two teaching methods that 

complement each other. Just like the students, the 

main study material used by the instructors 

frequently was the SDSSU study guide. 

As revealed by the instructors in their interview, 

after discussions on number systems and codes, logic 

circuits, boolean algebra and karnaugh map, the 

instructors most of the time gave problems for the 

students to solve in a way that they could check if the 

students apply the concepts they have learned. Most 

of the time, students found it hard to solve the 

problems on their own specially those just recently 

discussed, so the instructors would solve it with 

them. 

 

Existing Difficulties In Understanding Number 

Systems And Codes, Logic Circuits, Boolean 

Algebra And Karnaugh Map: 

The existing difficulties, as perceived by the 

students and instructors, are determined. For the 

students,the existing difficulties were moderately 

serious and posed to some extent obstacle in their 

learning. The general mean of 3.25 is within the 

range of 2.60 to 3.39, which corresponds to the 

interpretation Moderately Agree. All the enumerated 

difficulties, except for lack of/insufficient time to 

study for the different concepts in logic design and 

digital circuits and not stimulating learning, were 

perceived by the students as serious and poses to a 

large extent of obstacle in learning number systems 

and codes,logic circuit,  boolean algebra and 

karnaugh map. Among the difficulties perceived by 

the students as serious, difficulty in understanding 

the different operations in logic design and digital 

circuits got the highest weighted mean of 3.85.  

The instructors’ response, is slightly similar with 

that of the students’ response. Both have the same 

general mean of 3.25 which corresponds to the 

interpretation Moderately Agree. For the instructors, 
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one difficulty, which is the students’ difficulty in 

understanding the different operations in logic design 

and digital circuits with a weighted mean of 4.25, 

was perceived by them as very serious and poses a 

total obstacle in learning or teaching. They perceived 

two of the difficulties as serious and poses to a large 

extent of obstacle in learning or teaching. And, 

among the two serious difficulties, the students’ 

difficulty in comprehending the concepts of number 

systems and codes, logic circuits, boolean algebra 

and karnaugh map had the higher weighted mean of 

4.00.  

To sum up, both respondents encountered 

difficulties with the current teaching in Logic Design 

and Digital Circuits class. The students’ perception 

varied somewhat from that of the instructors. But, 

both the respondents’ choice of difficulty with the 

highest weighted mean deals with the difficulty in 

understanding the different operations in logic design 

and digital circuits.  

 

Causes Of Difficulties In Understanding: 

The previous section established that the 

respondents indeed faced difficulties in the Logic 

Design and Digital Circuits class. So, it is also 

appropriate to know the causes of such difficulties. 

By doing so, it is made possible to address how to go 

about with the solution of such difficulties in the 

design of the e-learning system. 

This section presents the causes of difficulties in 

understanding as perceived by the students and 

instructors in Logic Design and Digital Circuits. 

Majority of the students chose the following 

causes of difficulties in understanding: they have 

inadequate knowledge in the prerequisite subjects 

(10.56%), they have poor analytical skills (10.56%), 

and the classroom lacks facilities for effective visual 

presentations (10.56%). The causes with the lowest 

percentages are: the instructor does not stimulate 

learning (2.78%), the instructor does not encourage 

participation in class (2.50%), and the instructor is 

not knowledgeable enough in the concepts (1.39%). 

Majority of the instructors chose the following 

causes of difficulties in understanding: students have 

poor analytical skills (12.50%), and written exercises 

are less motivating (12.50%). The following were not 

considered by the instructors as a cause to existing 

difficulties: the instructor is not efficient in 

delivering the topics well, the instructor is 

inconsistent with the discussed lessons, the instructor 

does not stimulate learning, the instructor does not 

encourage participation in class, and the instructor is 

not knowledgeable enough in the concepts (0.00%). 

Based on the students’ and instructors’ response, 

the three common causes of difficulties are: students 

have poor analytical skills, students have inadequate 

knowledge in the prerequisite subjects, and the 

classroom lacks facilities for effective visual 

presentations. 

 

Features To Be Incorporated In A Good E-

Learning System: 

This section shows the features of a good e-

learning system based on the perceptions of the 

respondents. Some of these features will be made as 

bases in the design and development of the proposed 

e-learning system in Logic Design and Digital 

Circuits. 

Majority of the respondents chose the following 

features to be incorporated in a good e-learning 

system with their corresponding percentages: has 

user friendly interface (16.00%), provides tutorial 

exercises (14.12%), allows for download and upload 

of materials (12.24%), has multi-user forms and 

group discussions (10.59%), and the learning content 

should be contained in high-quality, modular chunks 

(10.35%). The features with the lowest percentages 

are: presentation of syllabus using multimedia and 

hypertext (2.82%), learning outcomes should be 

diverse and well defined (4.47%), and has 

authentication of users (5.88%). 

It is revealed that there really is a need to design 

and develop an e-learning system in Logic Design 

and Digital Circuits. Having pointed out the serious 

difficulties based on the current teaching and the 

causes of such difficulties, the top features chosen by 

the respondents could somehow address such 

difficulties. 

 

Technical Aspects of The System: 

The proposed system contains interactive web 

pages that can be accessed through the aid of the 

internet browser and download documents for their 

assistance. 

As the technologies keep on growing and the 

hardcopy material costs keep on rising there is no 

doubt that this e-learning tutorial system could help a 

lot of people throughout the world. 

 

Systems Development Life Cycle: 

To make this project a success the researcher is 

following the most popular model in developing a 

system the ” Water Fall Model”. 

The waterfall model is a sequential software 

development process, in which progress is seen as 

flowing steadily downwards (like a waterfall) 

through the phases of Conception, Initiation, 

Analysis, Design (validation), Construction, Testing 

and Maintenance. 
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Fig. 6: Schematic Illustration of the Water Fall Model 

 

The unmodified "waterfall model” progress 

flows from the top to the bottom, like a waterfall.The 

waterfall development model has its origins in the 

manufacturing and construction industries; highly 

structured physical environments in which after-the-

fact changes are prohibitively costly, if not 

impossible. Since no formal software development 

methodologies existed at the time, this hardware-

oriented model was simply adapted for software 

development. 

The first formal description of the waterfall 

model is often cited to be an article published in 

1970 by Winston W. Royce (1929–1995),
[1]

 although 

Royce did not use the term "waterfall" in this article. 

Royce was presenting this model as an example of a 

flawed, non-working model (Royce 1970). This is in 

fact the way the term has generally been used in 

writing about software development—as a way to 

criticize a commonly used software practice. 

 

A. Requirements: 

A.1 software: 
MACROMEDIA DREAMWEAVER 

HTML 

PHP 

CSS – Cascading Style Sheets 

WEB BROWSERS 

Macromedia Fireworks 

MySQL 

MACROMEDIA FLASH PLAYER 

ADOBE ACROBAT READER 

 

A.2 Hardware: 

B. Design: 

 

                                                          
Fig. 8: System Design 

 

C. Implementation: 
In this phase, the front end result which is the 

web pages and the back-end layout of the database is 

being viewed in for the users to have an idea in 

handling the design. 

 

                                                
 

Fig. 8: Main Page 

 

This is the main page where the viewer could 

browse the topics and videos. Download them as 

they want. 

 

D. Verification: 

In this phase of the waterfall, wherein an 

investigation be conducted to provide stakeholders 

with information about the quality of the product or 

service under test. Also provides an objective, 

independent view of the software to allow the 

business to appreciate and understand the risks at 

Main 

Sub Pages 
using 

videos 

Sub Pages 
using PDF 
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implementation of the software. Test techniques 

include, but are not limited to, the process of 

executing a program or application with the intent of 

finding software bugs. 

Software Testing can also be stated as the 

process of validating and verifying that a software 

program/application/product: 

1. meets the business and technical 

requirements that guided its design and development; 

2. works as expected; and 

3. can be implemented with the same 

characteristics. 

 

E. Maintenance: 

The final phase where the designer allot a 

specific period for system maintenance and other 

improvements if needed in accordance to viewers 

feedbacks and others. 

 

Conclusion: 

Based on the findings of the study, the 

researcher concludes that it is feasible to design and 

develop an e-learning system for the Logic Design 

and Digital Circuits class in SDSSU, Surigao del Sur 

with the following five best features: user friendly 

interface, provides tutorial exercises, allows for 

download and upload of materials, has multi-user 

forms and group discussions, and the learning 

content should be contained in high-quality, modular 

chunks. 
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