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Abstract The increase of social interest for the e-Learning industry leads to the increase of e-learning contents
and the system providers which are targeted at private education companies and public institutions. As the
e-Learning is used in various areas, the evaluation for evaluation criteria and suitability are needed to provide a
high-quality service and reliability. Previous works suggested the evaluation criteria for quality certification,
however, the technical evaluation criteria are not provided. In this paper, we suggest the technical evaluation
criteria for quality certification of e-Learning contents and describe the detailed features. Through the proposed
work, we can establish the technical evaluation criteria and suggest detailed evaluation items for them by
providing examples. It is expected that the proposed study is able to be utilized in e-Learning industry, if the
policy is reflected and notified according to the feedback of the results of the trial service.
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« Design the evaluation sections and items’
- Selection the evaluation item for metering and
non-metering + Preparation evaluation statements for each
item (project owner)
DD GG I ) - lsting evaluation criteria and the rating
« Extract the main evaluation factors for each
evaluation item
- Design an evaluation rating for each evaluation
+ Revew the slicheckit lor each evaluation
b item of the pmposal
- Making a table for pplymg idition /i

item or section

« Design a scoring limit for each evaluation
section

« Design a scoring limit for each evaluation deduction state for each proposal company
item (if needed)

e
committ

. Bution of technology evaluaton and
making the evaluation statements

- Confirmation of technology evaluation criteria
« Confirmation of required format related to the
evaluation

- Approvall of  proposall request. and | ordering! - Conversion of the scores for evaluation
plan. items, sectors, and the total
+ Confirmation of the evaluation results for

each proposal company.

[Fig. 11 Application process of Technology

Evaluation,
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(Table 1) Evaluation sections and items of the
technical proposal

Evaluation

Sections(6) Ttems(27)

- Business Understandability
- Strategy

- Applied Technology

- Development Methodology

Strategy and
Methodology

- Interface Requirements

— Compatability Requirements
- Layout Requirements

- Standard Requirements

~ Mobile Support

- Accessabhility

Usability and
Quality

- Functional Requirements

Technology and - Security Requirements

function - System Operational Requirements
- Constraints
- Professionals
Specialty and | 153;2?322 Specialit
Management S 2D Y

- Management Methodology
- Development Equipments

- Maintenance
- Security
- Emergency Plan

- Career

- Q . A

- Test Operation
- Suitability of Contracts

- Professionality of Subcontractors

Experience and
support

Subcontracting /
Cooperation
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(Table 2) An Example of Evaluation items and
Criteria for Technical Proposal

Evalua Technical Evaluations for
tion e-Learning Contents
Sectio Ttems
s Evaluation Criteria Evaluation Factors
Evaluate whether
they suggest ~Whether the proposal
Busin consistent direction| understands the back-
oss and strategy for the| ground and goal of this
Unde nature and goal of | project.
the business based |-Whether the business
rstan . . .
dabili on the direction and strategy is
i comprehension of | related to the back-
v environment ground and goal of this
analysis and project.
learning contents.
—-Adequacy and concreteness
Evaluate whether | on troubleshooting  of
the proposal contents element analysis
suggests the ~Creativity and adequacy
Strat | creative and valid | on troubleshooting of the
egy plans by reviewing plan.
considering the |-Whether the proposal
developing suggests to enable
contents. verification of the plan
Strate based on logical basis
gy -whether it provides how
and Aol Evaluate whether | to overcome the limitation
Metho gl) the proposal of existing techniques
dology Tech suggests to enable |-whether it proposes how
nolo realization to adapt a new technology
€ considering future |-whether it is able to
v expansion. realize through the objective
proven data.
Evaluate whether
the adapted‘ —verification suggestion and
methodology is L
. materialization for the
suitable for the . .
result of business analysis
goal, and whether
Devel the bronosal -whether the methodology
the propo reflects the characteristics
opme |maintains adequacy .
of unique task of the
nt of result by ordering agenc
Meth| composing the g agency.
-whether the proposal
odolo | methodology based
. suggests the concentrated
ay on the practical .
experiences. and verification plan for the
D N methodology and  the
whether it utilizes implementation
the technology and p
. requirements.
experiences
properly.
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Jled IR get a

(Table 3) Examples for the practical methods
and process of the technology evaluation

- Application may differ depending on the evaluation
environment of the ordering agency.

< Preparing evaluation >

@D Modify the separately distributed templates for
e-Learning contents technology evaluation by reflecting
evaluation sections, items, and criteria of which ordering
agency initializes. And enter the score of evaluation
section, number of items, or the score of each item into
“scores for standard and score conversion” tab in the
template.

@ Install the prepared evaluation template on the laptop ( o
PC) for each assessor. The number of evaluation
template files are tailored to the number of bidder, and
each file name is marked as bid (or number).

< Illustrating the evaluation method to the assessors, and
performing evaluation >

@ Describe business contents and composition, scoring,
evaluation point of evaluation item, how to utilize a
self-checklist, and addition, deduction state table etc. to
the assessors. It should be examined and confirmed the
evaluation for applying the written “applying state of
addition and deduction” to assessors’ evaluation without
fail.

@ The assessors write the evaluated rate and opinion in the
evaluation tab of each evaluation item.

B After completing the evaluation, the assessors check
overall converting score of the bidder by identifying
“score totalizing” tab, and then save the files.

® After finishing the presentation of each bidder, identify
the “scoring totalizing” tab finally, and print out.

@ The evaluation finishes when the assessors identify the
output and write their signature on the output after print
out.
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(Table 4) Evaluation items and criteria for the
strategies and methodologies

Evalua
tion Item
Section

Criteria

Evaluate whether the proposal suggests a
Business |consistent direction and strategies for the
Understa |business goal and feature based on the
ndability |environment analysis and understanding the
learning contents.

Evaluate whether the proposal suggests
Strategy |reasonable and creative plans by considering

strallegy the development contents.

and
Applyi .
Method | PPYVINE Evaluate whether the technology is proposed
Technolo . . o
ology ay feasibly by considering future scalability.

Evaluate whether the applied methodology
Develop |for the development goal is suitable.
ment |Evaluate whether it maintains the adequacy
Methodol |of the results based on the practical examples
ogy |and experiences, and utilizes the schemes

and experiences properly.

(Table 5) Examples of evaluation for business
understandability item

The proposal company understands the background
Spoints|and goal of this project, and suggests a consistent
direction and strategies based on the understanding.

The proposal company understands the background
and goal of this project, but the association between
business direction and strategy, and background and
goal is insufficient.

4points

The proposal company does not sufficiently understand
3points |the background and goal of this project, the association
between direction and strategy is insufficient.

The proposal company does not understand the

Inoints . :
points background and goal of this project.

FEo|r). Frlest Zex 24 FAo] £ &2
A A4 8 A, AESHL g tieke] A6
Aol WA B 0 ARA, el 2AE S s
A% Heahe® ANHYEA 4Rl 3744 G 1
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= 1502 s,

(Table 6) Examples of evaluation for strategy
item

The proposal company understands the point of this
project, suggests appropriate plans for performing the
Spoints |project by thinking creatively. Also, it proposes the
strategy to enable the verifications for the result based
on logical thinking.

Same as above, but the creativity of strategy and logical
verification plans are deficient.

4points

Same as above, but the creativity of strategy and logical
3points |verification plans are deficient, and detailed analysis for
the plans of contents developments are also insufficient.

Logical verifications for the strategy are difficult
1point |because the contents analysis and proposed plans for
solving the problems are deficient.
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(Table 7) Examples of evaluation for applying
technology

The proposal suggests the plans to adapt a new
technology and to overcome the limits of existing
technologies, and the plans are able to contribute to
Spoints |increase the efficiency of the technology.

The suggested technologies from the proposal
company are proved the realizability by providing
objective data.

The proposal suggests the plans to adapt a new
technology and to overcome the limits of existing
technologies by providing objectively proven data, but
the contribution level is low.

4points

The proposal suggests the plans to adapt a new
technology and to overcome the limits of existing
3points |technologies by providing objectively proven data, but
it does not consider the efficiency, and does not provide
objectively proven data.

The proposal does not provide the plans to adapt a new
1point |technology and to overcome the limits of existing
technologies.

sl Algaor & H7)5A T 55 0

§2 WEATD7) 918 Wb} 1ol AR A
A, AN ek} 16 g A8 G4 ZRAE 49

Bk A% FEOZ, A BARE 6
g

H7}7158 <Table 9>

(Table 8) Examples of evaluation for development
methodology item

The development methodology suggests the issues and
the validity of the selection based on the contents
characteristics and the practical examples of the
ordering organization. Also, the implementation step of
development process provides specific verification
plans by communicating with the ordering agency
through setting the milestone between prototype and
this developing.

Spoints

Similar with above, but the development methodology

3points e . ..
Do or verification plan of requirements are deficient.

The development methodology does not reflect the
contents characteristics and unique tasks of the
1point |ordering agency, or it does not suggest the concrete
verification plans, or there is no way for practicability
of the verification.

(Table 9) Evaluation items and criteria for the
usability and quality item

Evaluation

Criteria
Items

Interface |Evaluate whether the proposal composes the
Requirements |learning interfaces appropriately.

Evaluate whether the proposal maintains
contents compatibilities which are required in
the operating system.

Compatibility
Requirements

Evaluate ~ whether  the intuitive = GUI
Layout . . . L
. implementation and design considering user
Requirements .
convenience are presented.
If the ordering agency system follows
international standards, evaluate whether the
Standard |contents are satisfied the international

Requirements |standards, and whether the specific functions
that are required in the standards are
implemented.

Evaluate whether the developed contents are

Mobile considered to operate in mobile environments by
Support  |developing  separately or by developing
independently.

Evaluate whether the proposal limits the
Accessibility |accessibility of disabilities, and whether it
maintains accessibility correctly.
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hsel e 322 3
2 wgow s, A4

(Table 10) Examples of evaluation for interface

requirements item

4points

By analyzing the merits and demerits of the
appropriate interface plans for the ordering agency, it
proposes the best way to implement concretely and
properly. Also, it is proved that the proposal company
provides the same requirements through the objective
data.

3points

Same as above, but the proof for the experiences using
objective data is deficient.

2points

The proposal only provides some of learning interface
requirements, or the proof of the experiences for the
same interface requirements is not sufficient by the
objective data.

Ipoint

The proposal does not provide the learning interface
requirements nearly, or it is thought that the proposed
scheme cannot be satisfied using the proposal. Or, it is
hard to decide whether the proposal is able to apply to
the ordering agency due to the lack of description for
the plans.
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(Table 11) Examples of evaluation for compatibility
requirements item

The proposal supports various formats which are
required on the operating system, describes how to
manage the device to device interoperability
specifically, and the experiences satisfying the
requirements under the similar condition are proved
through the objective data.

4points

The proposal supports some of required functions, and
3points |the experiences satisfying the requirements under the
similar condition is proved through objective data.

Among the above two evaluation items, one is

2poi e .
pounts satisfied, but one is not.

The contents depends upon the certain devices or

1point
systems.

(Table 12) Examples of evaluation for layout
requirements item

The proposal designs user friendly and intuitive GUI
Spoints |by considering user convenience, and it composes the
menu according to the importance of the contents.

3points | There is something deficient in GUI or menu design.

1point | There is no consistency to GUI and menu design.
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(Table 13) Examples of evaluation for standard
requirements item

The proposal follows the standard that are required at
the ordering agency, and describes specific
implementation plans. Also, it provides similar
implementing experiences.

Spoints

Similar as above, but the methods and techniques, and

Zpoints | . . ..
Do implemented experiences are insufficient.

The proposal does not follow or understand the

1poi . . .
pomnt national and international standards.
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(Table 14) Examples of evaluation for mobile
support item

It suggests how to seamlessly use the contents in
Spoints |optimal environment. The experiences providing same
functions are proved through objective data.

Same as above, but the experiences provided under the

4points | . . " .
points similar condition are not proved through objective data.

Some of required functions and techniques are only
provided, or the proposal has no difference to other
companies. Also it does not prove the experiences with
objective data.

3points

The proposal does not satisfy the mobile support
requirements nearly, or it is thought that the proposal
1point |cannot satisfy the requirements. Or it is hard to decide
the adequacy of request satisfaction and the plan due
to the lack of description of the plans.
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(Table 15) Examples of evaluation for accessibility
item

The proposal follows the accessibility guidelines for
disabilities, and it provides specific measures for
Spoints |following the web compatibility guidelines. Also, the
experiences providing same functions and schemes are
proved by objective data.

Some of the implementation plans of the accessibility
3points |and  web compatibility for the disabilities are
insufficient.

Implementation plans and accessibility guidelines are

1poi .
pomnt not described concretely.
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(Table 16) Evaluation items and criteria for the
technologies and functions

Evaluation e
Criteria
Items
Function |Evaluate whether the functions that are required

Requirements [on the LMS are implemented correctly.

Evaluate whether the detailed schemes of the

Securit, . . .
. y implemented contents according to the security
Requirements X .
policy are accepted or violated.
System Evaluate whether it satisfies or not, if the
Operation  [system has the basic requirements for

Requirements |e-Learning service.

Evaluate whether the proposal specifically
describes implementation plans and test plans
Constraints |[satisfying the related constraints when it
implements  the requirements for the
functionality and quality.
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(Table 17) An example of evaluation for the

function requirements item

Spoints

proposed plans and the schemes for satisfying required
functions in LMS are described specifically, and the
experiences providing required functions are proved by
objective data.

4points

Same as above, but the proofs using objective data for
the experiences are insufficient.

3points

Only some of required functions are provided, or the
experiences providing required functions are not
proved by objective data.

1point

Required functions are almost not provided, proposed
scheme cannot provide required functions, or it is hard
to decide the function requirements sufficiency.

(Table 18) An example of evaluation for the
security requirement item

suggested methods and the techniques for providing
security requirements are described specifically, and
the experiences providing same requirements are
proved by objective data.

Spoints

Same as above, but the objective data for the

4points . L . ..
0o experiences providing same requirements are deficient.

some of security requirements are only provided, or the

3points . -
1o experiences are not proved by objective data.

Security requirements are almost not provided, or it
can not be provided the security requirements by using
proposed scheme. Also, the scheme is not described
specifically, it is hard to decide the applicability.

1point
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(Table 19) An example of evaluation for the
system requirement item

environmental requirements which are required in LMS
are suggested concretely, and issues, considerations,
and emergency countermeasures are provided based on
the experiences. The experiences which satisfy the
requirements under the similar operating condition are
proved by objective data.

Same as above, but the experiences which satisfy the
4points [requirements are not proved by objective data
sufficiently.

The proposal does not have the differences with other
3points [companies, or the experiences are not sufficiently
proved by objective data.

The proposal does not provide the e-Learning system
requirements, or it does not satisfy the requirements.
Or, it does not describe the operation plan and
improvement plan concretely, so it is hard to decide the
adequacy of sufficiency of the system operating
requirement and the method.

Spoints

1point

(Table 20> An example of evaluation for the
constraints item

It analyzes whether the requirements related with the
constraints, and it describes implementation plan and
Spoints |test plan for satisfying the constraints. Also, it
suggests the plan, schedule, and methods to verify the
restrictions.

It does not provide the constraints, or the provided
implementation method and verification method does
not satisfy the requirements, or the plans and
constraints are not described specifically, so it is hard
to decide the adequacy of constraints sufficiency and

1point

method.
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(Table 21) Evaluation items and the criteria for
the project expertise and management

Items Criteria

Professional |Evaluate for the professional manpower which
Manpower |the proposal company holds.

Evaluate whether the proposal company has
good reputations and expertise in the e-Learning
contents development business.

Expertise in
Business

Evaluate management methodologies of business

Management | . .
risk, progress, security management, results, etc.
Methodology |. .
in the business area.

Evaluate whether the resource for the activities
are allocated properly, whether the schedule and
the final goal of the prototype developing is

Schedule . .
¢ provided appropriately, and whether the accurate
estimates of activity period and the arrangement
between the derived activities reasonably.
Estimate whether they clearly suggest the
solution and compose the  developin
Development . . ¢ po ) pIne
R environments in relation to preparation of
Equipments

business participation, organizational
countermeasures, and the willing to participate.
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(Table 22) An example of evaluation for
professional manpower

The expertise of the staffs in the proposal company
Spoints |and external manpower are assessed as excellent
through the careers.

The expertise of the staffs in the proposal company

3points
o and external manpower are assessed more than 50%.

1point | The expertise of input manpower is little, or not at all.
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and

factors
the contents for

process management plan establishment, occurred risks
solution, and continuous monitoring are systematically

illustrated.

processes

the

of

ts |systematically established. Also,
management

provide

management methods.

management methodology
priority  decision

systematic, and there exists deficient parts because the
not

proposal does not reflect the characteristics of the

Management methods and the processes are not
business.

Most of the evaluation items are satisfied, but one or

the characteristics of the project, analysis of the
two of them are insufficient.

The contents for identification of factors that reflect

factors,

Does

(Table 24) An example of evaluation for

Spoin
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=
The proposal company has sufficient expertise in the

The expertise of e-Learning contents business and the
reputation of the proposal company are general.
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(Table 23) An example of evaluation for expertise

o] A%

Spoints |e-Learning contents business, and has gained a good

3points

s

AL, AR, ARl R A B

1point
st

)

F7ra

1Ho
o

o

o] |79}

=]

=z

A1zl

[e)

a2

) %

=4

4.4.5 gk |
e

7}

€]

Z A2~
oz|

A

7otk

2]

iR

pul

§l_

=]

33

of o

7 9

ug
i=]

}

K
yal

St} <Table 24>9] o} 2]

Gk, v oz AL

i

of df

7}

]

€]

-

=]
3

7Fell o

L

ol
AT
Fl1des

S

Hy W& AAM R AHEA
3

el

[e)

5

O

A+
o
-
il

K

o

Journal of Digital Convergence | 61



Jled IR get a

A H 2 T3] AE Fofste] Hrith thed] Table
XA 7 ] &) |7t 7Est de Folol tigk
& ofefle] <Table 26>} o] AT < Uk

(Table 25) An example of evaluation for
schedule item

The detailed activities were derived within the range
that can be completed within the project period, and the
activities were divided sufficiently to enable resource
estimation based on the activities.

Spoints

One of above two items are satisfied, and the other item

Apoints is insufficient.

Dividing the detailed activities for enabling resource
3points |estimation is deficient, and the derivation of detailed
activities is also deficient.

All items that are described above are not providing

1point ..
pom sufficiently.

(Table 26) An example of evaluation for
development equipment item

The proposal company holds the infrastructure and
Spoints |equipments for the business, and suggests additional
elements for preparing and plans for realizing.

The proposal company holds the infrastructure and
equipments for the business, but it did not suggest
additional elements for preparing and it does not have
sufficient plans for realizing.

3points

All items that are described above are not providing at

1point -
pom the proposal company sufficiently.

62 |l Journal of Digital Convergence 2015 Jan;

(Table 27) Evaluation item and criteria for the
project experience and support

Item Criteria

Evaluate the career of the proposal company for

the ordering business.

In order to evaluate whether the required

contents quality is maintained over certain level,
Quality  |evaluate whether the proposal includes evaluation

Assurance |plans and feedback of the prototype, and whether

the company prepares for quality certification

after developing.

Evaluate whether the proposal provides detailed

test-operating plans for managing developed

contents on the system.

Evaluate maintenance plan, organization, process,

scale and period which are suggested by the

system provider, other activities related with

them, and the restriction.

Evaluate the system and countermeasures for

assuring business processes, at the same time,

with protecting secrets from irregular activities

that affect the business negatively.

Emergency |Evaluate whether the proposal provides detailed

Plan plans for contents errors which are able to occur.

Career

Test-operati
ng

Maintenance

Security
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(Table 28) An example of evaluation for the
career item

The similarity ratio between the ordered business scale
Spoints|and company’s providing career is more than 90
percent.

The similarity ratio between the ordered business scale
3points|and company’s providing career is more than 50
percent.

The similarity ratio between the ordered business scale
and company’s providing career is less than 20 percent.

1point
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A= <Table 29>0
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(Table 29) An example of evaluation for quality
assurance

Detail plans for developing contents based on the
required item are presented in the quality assurance
plan. Also, the quality assurance plan provides the
Spoints |technical solutions for passing through the quality
assurance evaluation of a certain institution. The
company provides the performing methods in the plan
by having the similar experiences already.

Satisfy two of three items of above evaluation items,

4point; . .. .
DO |t one item is insufficient.

Quality assurance plan is not specified by focusing on
the necessary business processes in accordance with
the required process, and the responsibility for the
quality assurance is unclear.

3points

Ipoint | There are no plans for quality assurance.
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(Table 30) An example of evaluation for test
operating

Presented test-operating plans were designed to match
the actual operating environment and the programs are
scheduled to test the whole factors of developed
contents, so the proposal company sufficiently presents
the objective data for measuring the requirement
quality level of the contents under test.

Spoints

Same as above, but the objective proofs are

4points | -
ponts insufficient.

Same as above, but it cannot be tested some parts of
3points |developed contents, or definite plans and objective
proofs are insufficient.

1point | Test-operating plans were not presented.

(Table 31) An example of criteria for maintenance
item

Sufficient members are assigned to maintain the
Spoints |service, and their experiences of maintaining at similar
circumstances are proved objectively.

Sufficient members are assigned to maintain the
service, but the objective proofs for their experiences
of maintaining at similar circumstances are
insufficient.

4points

The proposal company did not assign sufficient
members or organizations to maintain the service, and
further the objective proofs for their experiences are
insufficient.

3points

Proposal company did not assign any members or

1point o . .
D organizations for the maintain of the service.
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(Table 32) An example of evaluation for
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(Table 34) The evaluating items and criteria for

security item subcontractors
Proposal companies concretely prepared the solutions Evaluating Criteria
for understanding and memorizing the security Item

Spoints [regulations to the all members and organizations whom
are related to this service. Also they defined the roles
and responsibility for security managing distinctly.

The solutions for memorizing the security regulations
3points |are insufficient, and roles and responsibility for security
managing are unclear.

They did not establish the solutions for memorizing
Ipoint |and understanding the security regulations to the
participants.
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(Table 33) An example of criteria for emergency
plan item

They concretely suggested emergency plans by
predicting and analyzing various errors for the
contents which are transpirable, and proposed detailed
manner and the responsibility for the procedure.

Spoints

Same as above, but suggested countermeasures are
3points [not  various, and the responsibility and detailed
manner of the countermeasures are unclear.

Countermeasures for the emergency plan is not

1point | . .
PO 1 itable for assuring content management stably.
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Evaluate the adequacy for Subcontract Payment
Adequacy |[manner of the bidders who is bid over certain

of amounts. It is possible to give additional points to
Contracts |the bidder if the evaluator determines that the
between |information for applying for the professional
Bidders |company as its subcontractor is helpful for the
business.

Expertises |Evaluate the practicality of its technology and the
of Sub- |consistency of e-Learning content development
contractors |and related expertise and technical requirements.
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(Table 35) An example of evaluation for the
adequacy of contracts between
contractors

Spoints | The score for contract policy is more than 54 points.

4points |Same as above, but the score is more than 42points.

3points |Same as above, but the score is more than 30points.

Ipoint |Same as above, but the score is less than 12points.
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(Table 36) An example of evaluation for the
expertises of subcontractors

The score of business skill of the subcontractor which
bpoints |is able to recognize the expertise for the content
development is more than 36 points.

4points |Same as above, but the score is more than 28points.

3points |Same as above, but the score is more than 20points.

1point |Same as above, but the score is less than 8points.
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