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The capability of organizations to accumulate and use new knowledge represents a critical factor if they want to comply
with the new competitive standards on the market. The need of adaptation to modifications of external environment hastens
the pace of evolution and learning. The need to survive on the market requires an increasingly high learning pace from the
organizations. The new information and communication technologies fasten the pace of change and increase the need for
learning that is subject to an increased information flow. This research aims to measure the impact and the efficiency of elearning training programs on employees within an organization, which is the market leader within the pharmaceutical
field. The carried-out research aims to put into practice the theoretical frame of ROI methodology of evaluating the business
education programs on human resources in five stages, suggested by J. J. Phillips. The case study is based on using
quantitative analysis according to the suggested research methodology. The variables used in the entire research were:
feedback and satisfaction, learning and confidence in application, the impact on the organization’s business results. The
results of the research validate the theoretical data of the surveyed model and are based on the analysis of the data gathering
process within the ROI methodology. This work shows only the evaluation stage of assimilating knowledge and competences
and the evaluation stage of performance improvement in the participants workplace after attending the e-learning training
program. The research results have emphasized higher applicability in practice, in the workplace, in terms of the knowledge
acquired by respondents after training, and high efficiency of the e-learning training program, respectively.
Keywords: E-Learning; Pharmaceutical Industry; Romania; Feedback From Trainees; Job Impact.

Introduction
Most managers and human resources specialists
consider that in an economic crisis, when most
organizations focus on efficiency in spending their budgets
and personnel restructuring, investing in human resources
(Beardwell & Claydon, 2007) and providing training
programs (Hanczik, 2007) may have significant results.
Therefore, human resources evaluation and taking
related action in this respect should be present in every
organization (McLean & Moss, 2003; Harris, 2007;
Schreurs, 2006). The importance of evaluating human
resources development initiatives within an organization is
related to measuring the investment profitability in such
kind of projects (Abrudan & Dodescu, 2010).
The paper emphasizes an evaluation methodology of
the human resources training process from the perspective
of ROI methodology that can help organizations use the
most suitable tools in order to measure the manner in which
human resources training programs contribute to the
organization’s success.
The scientific problem of this research is to put into
practice the theoretical frame of ROI (Return on
Investment) methodology of evaluating the e-learning
training programs for human resources in five stages,
suggested by J. J. Phillips, and to validate theoretical data
of the surveyed model.
This research aims to measure the impact of some
initiatives within human resources on the organization,

which is the market leader within the pharmaceutical field,
by measuring the efficiency of business education programs
on human resources through e-learning. The objective of
this research is to provide the required resultsf or the
continuation of the logical approach proposed by
Kirkpatrick (four stages framework) and Phillips (five
stages framework) methodologies.
The research is focused on the analysis of Data
collection process within the ROI Methodology:
 Aspects related to measuring the participants feedback
on the e-learning training program have already been
published (Blaga & Gabor, 2014), according to the first
level of Kirkpatrick and Phillips’s ROI methodology.
 This paper presents only the results related to the
second and the third stages, the evaluation stage of
assimilating knowledge and competencies and the
evaluation stage of improving performance in the
participants’ workplace after attending the e-learning
training program. Due to the complexity of this
research (Blaga, 2012), this paper shows only the
results of the impact of the evaluation stage of the elearning training program on the organization.
 Aspects related to the evaluation stages of assimilating
knowledge and competencies and evaluation of
performance improvement in the trainees workplace
after the e-learning training program (Andronie, 2012)
have already been published (Blaga & Gabor, 2016).
 Evaluation of the impact of the training programs on the
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performance of the organizations from the
pharmaceutical sector using the ROI methodology is
the object of a paper that is under review within another
specialty publication.
Under these circumstances, this research aims to put
into practice the theoretical frame of the ROI methodology
of evaluating the human resources training programs in five
stages (Giziene, Simanaviciene, Palekiene, 2012),
suggested by Dr. Jack J. Phillips, who developed D. L.
Kirkpatrick’s four-level model (Kirkpatrick, 1994, 1998),
by adding the fifth level, named ROI, that consists in
measuring the investment return of training human
resources in organizations (Phillips, 1998, 2003). ROI
methodology can help determine the extent to which human
resources training programs contribute to an organization’s
success, while promoting the development of strategic
analysis and decision-making capabilities.
This research has been conducted using quantitative
analysis according to the suggested research methodology.
The practical application is combined with a statistical
analysis that validates the theoretical data from the
evaluation model used. The subject of the research was the
e-learning training program Quality analysis and evaluation
methods. The variables used in the research were as follows:
feedback and satisfaction, learning and confidence in
application, the impact on the organization’s business
results. Data gathered from questionnaires based on a 5point Likert scale were summarized and analyzed using
SPSS software and Excel.
Research strategies used to evaluate the four stages of
data collection within the ROI methodology generated a
significant volume of data that could be reviewed and
analyzed for the purposes of the study.
In 2008, a single case study was conducted in Romania
entirely at MedLife, the market leader in the field of private
medical services, by ROI Institute Romania, a research,
benchmarking and consulting organization that provides
workshops, publications and consulting services based on
the ROI methodology (ROI Institute, 2009).
In the case study presented in this paper, the learning
evaluation led to a series of findings related to participant
understanding of how the educational content of the elearning training was conceived and presented, which
content determined the acquisition of knowledge and
capabilities specific to the program.
As a result of this research that was conducted to
evaluate improvement in work performance of participants
after the completion of training, one can perceive the great
extent to which the specific learning objectives were
achieved as they relate to change in employee behavior and
conclude that participants significantly applied the
knowledge and capabilities to their work that they acquired
from the training and that the e-learning training program
was highly effective (Dettori, 2015).
The research validates theoretical data from the
evaluation model and is based on an analysis of the datagathering process within the ROI Methodology. This work
addresses only the evaluation stage of assimilating
knowledge and competencies and the evaluation stage of
employee performance improvement following e-learning
training (Gharibpoor, Sargazi, Aref, 2013). The research
results show that respondents significantly applied the

knowledge acquired in the training to their work, as well as
a high rate of effectiveness of the e-learning training
program.
The novel practical element of this research builds on
the contributions of researchers in the field who applied the
ROI methodology for the first time in Romania (Blaga,
2014) as a tool to evaluate performance improvement on the
job in relation to e-learning training programs (Silvestru,
Colibaba & Silvestru, 2007). The pharmaceutical industry
was selected (Thoene & Buszko, 2014) as the research area
of focus because of the high number of training programs
required in this industry as compared to others.

Literature Review and Conceptual Framework
According to Donald L. Kirkpatrick there are four
levels for evaluating the effectiveness of human resources
training programs (Kirkpatrick & Kirkpatrick, 2005, 2006).
Building on the work of D.L. Kirkpatrick, Jack J.
Phillips proposed an evaluation model with five
levels(Phillips, 1998, 2003, 2007; Phillips, Phillips, Stone,
& Burkett, 2007), developing the four levels of D.L.
Kirkpatrick and adding a fifth level.
1. The first evaluation level, feedback, satisfaction
and planned actions, measures the satisfaction degree of
participants in relation to the training program. Almost all
human resources functions measure programs at this level.
Although it is important to measure participant satisfaction
with the training program, a good score at this level does not
guarantee that participants have learned or if they will put
their learning into effect.
2. The second evaluation level, learning and
confidence in application, focuses on what participants
learned from the training program. This assessment is useful
in understanding if participants have acquired new
knowledge and/or skills and if they know what they must do
for the training program to be considered successful.
However, a good score on this measure does not ensure that
participants will put their learning into effect.
3. The third evaluation level, application and
implementation on the job, requires a data collection
process that assesses whether participants in the training
program put their learning into effect. The frequency with
which skills and knowledge are put into effect is an
extremely important element. Moreover, all actions and
tasks that participants should take to ensure the success of
the training program are evaluated at this level. However,
successful implementation does not ensure a positive impact
on the organization’s business results.
4. The fourth evaluation level, impact on
organization’s business results, envisages improvement in
business results as an outcome of participation in the
training program. This level usually includes indicators such
as achievements, improved quality, cost savings, improved
cycle times and customer satisfaction. Although this
evaluation level provides data about the direct impact of the
training program on business results, it does not ensure that
the costs of the training program are not overly high.
5. The fifth level, ROI, evaluates the monetary
benefits of the training program, which means how much
the organization has earned, expressed in financial terms, as
a result of implementing the training program as compared
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with its costs. The evaluation cycle is never fully complete
until the fifth level is evaluated.

Data and Methodology

 8 items with respect to the fourth evaluation level, impact
on organization’s business results, using the 5-point
Likert scale;
- ROI calculation.

The sample used for the survey consists of 45-50 of the
organization’s 200 total employees, taken from the Quality
Management Department, research laboratories, production
departments, and distribution, and they were divided into
two approximately equal groups with 25 trainees in each.
The participants ranged in age from 25 to 60 years. Details
of the participant sample are shown in table1.

Table 2
Means for Items of the Research
Question - Item
1. Do you use on the job, the knowledge acquired
following the e-learning program related to the quality
analysis and evaluation?
11. To what extent have you the capability to use the
internal communication techniques as a specific tool of the
quality management?
13. How do you describe your capability to take decisions
in due time, in order to increase process efficiency on the
job?
14. How do you describe your capability to take decisions
in due time, in order to increase the process efficacy on
the job?
15. To what extent are you stimulated as employees to
express suggestions and ideas of improving the work on
the job?
16.To what extent your suggestions of continual
improving matter in the decision making, on the job?
17. How do you describe your ability to identify and
gather the main categories of quality costs?
18. To what extent the structure and value of quality costs
interfere in the decision making on the job?

Table 1
Structure of Sample of e-Learning Program
Characteristic
Gender
male
female
25 -34 years
Age
35 -49 years
50- 64 years
University education
Education
Postgraduate education
level
Doctoral education
Manager
Occupational Higher educated employee
status
Standard educated
employee
Position
Management personnel
within
Administrative personnel
organization

Share in sample
40 %
60 %
36 %
36 %
28 %
56 %
36 %
8%
8%
72%
8%
28 %
72 %

Through the required training program, the organization
aimed to maintain and improve the work quality,
knowledge, skills and competencies of its employees in
relation to the organization (Marin, 2012),as well as the
management of internal quality systems (Nistor, 2007). The
training program that was the subject of the research was
Quality analysis and evaluation methods (Gazi, Silman &
Birol, 2008).
The training and evaluation period of the participants
occurred from January 2012 to July 2013 and was
established in line with the priorities of the organization’s
management during this time period.
For the second evaluation level, learning, the employees
participants were trained on the “Methods of quality
analysis and assessment”, organized in seven modules:
Classical techniques and tools for nonnumeric data; Modern
techniques and tools; Value analysis. Multi-criteria
analysis; Quality planning methods; Technical and
qualitative level of products; Economic aspects of quality
(1); and Economic aspects of quality (2). Participants were
evaluated by a final exam.
The variables used in the complete research were as
follows:
 38 items for the first evaluation level, feedback and
satisfaction, using the 5-point Likert scale;
 9 tests with ratings from 1 to 10for the second evaluation
level, learning and confidence in application;
 20 items with respect to the third evaluation level,
application and implementation on the job, using the 5point Likert scale; Table 2 presented only those items with
statistical significance;

Achieved
mean
4.84

4.95

5.16

4.84

4,63
4,37
4,42
4,47

The first questionnaires were administered to the first
group of participants July 6-7, 2012, following completion
of their participation in the Quality analysis and evaluation
methods training program, developed as distance education
using an e-learning format (Ko & Ko, 2012). Subsequent
questionnaires will be administered to the second group of
participants who will complete the same training program
but in a conventional face-to-face environment.
Organization of the training program into two groups of
trainees, with two different training systems, one based on
e-learning and the other carried-out using a conventional
form of learning (Tureckiova, Veteska&Valisova, 2008), is
the result of a preference expressed by trainees and accepted
by the organization’s management (Berber, Stangl Susnjar,
Slavic & Baosic, 2014).
Data gathered from questionnaires based on a 5-point
Likert scale were summarized and analyzed using SPSS
software and Excel to calculate absolute, simple means,
calculated average scores, and weighted means as well as
Sperman correlation.

Presentation of the Research Results
After completing the seven modules of the training
program, participants were required to fill out eight
questionnaires, with the eighth questionnaire being a final
Evaluation of knowledge and competence assimilation of
participants in the training program. The processing of the
data from the eight questionnaires for the entire sample
completed this evaluation phase.
The lowest mean score, 8.65, came from the assessment
of Module 7_ Economic aspects of quality (2). A possible
explanation for this score would be that participants in the
sample who have a medical, pharmaceutical or engineering
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the knowledge acquired from the training, and a high
effectiveness of the e-learning training program(Um, Kim
& Kym, 2011), respectively.
With respect to the third questionnaire, Evaluation of
performance improvement of participants on the job
following the training program, a vertical statistical
analysis of the questions was performed.
Testing the correlation between item 1,“Do you use the
knowledge acquired as a result of the e-learning training
program on the job related to the quality analysis and
evaluation methods?” and item 11, “To what extent have
you the capability to use the internal communication
techniques as a specific tool of the quality management?”,
the result is a direct correlation in the mean values that is
statistically significant(0.672), as shown by the data in table
3.
Table 3
Correlation coefficients for items 1 and 11
Correlaionc
oefficients
Pearson
Kendall
Spearman

Item 1

1. Do you use on the job, the
0.726**
knowledge acquired following
0.621**
the e-learning program related to
0.672**
the quality analysis and
evaluation?
11. To what extent have you the Pearson
capability to use the internal Kendall
communication techniques as a Spearman
specific tool of the quality
management?
*. Correlation is significant at the 0.05 level (2-tailed).
**. Correlation is significant at the 0.01 level (2-tailed).

Item11

0.726**
0.621**
0.672**

The results reveal a high rate of on-the-job application
of the knowledge and capabilities acquired from the elearning training program lead to an increased ability of
respondents to improve the internal communication skills
required to perform well at work and execute quality
management procedures.
Analyzing the causal connections among items 13, 14,
15, 16, 17 and 18 related to decision-making reveal the
following (see Table 4):
 The correlation between items 13 and 14 is a direct mean
intensity correlation that is statistically significant (0.615);
 The correlation between items 14 and 17 is a direct high
intensity correlation that is statistically significant (0.676);
 The correlation between items 15 and 16 is a direct high
intensity correlation that is statistically significant (0.700);
 The correlation between items 15 and 18 is a direct mean
intensity correlation that is statistically significant (0.613);
and
 The correlation between items 16 and 18 is a direct mean
intensity correlation that is statistically significant (0.493).
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Table 4

Item 18

Item 17

Item 16

Item 15

Item 14

Item 13

Spearman Coefficients for Items 13–18
Correlation
coefficients

educational background found it more difficult to grasp a
series of new economic aspects contained in this module
compared to trainees with a more general education.
The highest score, 9.46, was achieved for Module 2_
Classical techniques and tools for non-numerical data,
modern techniques and tools.
Before the final examination, the mean score per trainee
for the seven modules covered, as well as the sample mean
for the seven modules of the e-learning training program
was 9.12. For the entire participant sample, the final mean
score was 9.76 with scores ranging from 8.33-10.
In evaluating changes in on-the-job behavior of trainees
it appears that all 20 items of the third questionnaire,
Evaluation of performance improvement on the job of
trainees following the training program, which were
measured on a scale from 1 (“I don’t know”) to 6 (“much
more”), registered mean values over 4,indicating a greater
on-the-job application of knowledge acquired by trainees
following training. Considering that the final objective of
training is to put knowledge acquired by employees into
immediate practice, the goal when the questionnaires were
being developed was to include some questions that could
be used to validate the answers given on other questions in
the questionnaire.
As an example, one can compare item 13,“How do you
describe your capability to take decisions in due time, in
order to rise process efficiency on the job?”,with item
14,“How do you describe your capability to take decisions
in due time, in order to rise process efficacy on the job?”
The two scores obtained, 5.16 for item 13 and 4.84for item
14, do not differ significantly in value, demonstrating that
the control question in item 14 effectively validates the
results of item 13.
Item 13 had the highest score, 5.16, and the lowest mean
score, 4.32,came from item 19,“To what extent do you
survey the technical level and reliability of the products
made within the organization?” a score of 4.32 for item 19
indicates that not all the sample respondents are directly
involved in the company’s production process.
The second questionnaire, Evaluation of performance
improvement on the job of trainees following the training
program, consists of a single open-ended question at the
that invited trainees to provide an answer to: “What
elements do you think could lead to increasing the efficiency
of the e-learning training program?”
Sixteen percent of participants in the e-learning training
program provided the following responses:
 “more explanations to the on-line modules”:
 “more examples from practice related to the quality
methods”.
These two responses confirm responses given by the
same respondents on another open-ended question (item 24)
from
the
first
questionnaire,
Evaluation
of
feedback/satisfaction of participants in the training
program.
Most participants in the e-learning training program
indicated that the program was effective (Trocin, 2013;
Tahi, Bouarab-Dahmani & Bouazid, 2014), a conclusion
that was also reached after analyzing responses to the 20
questions of the questionnaire that had mean values over 4,
ranging between 4.32 and 5.16 on a scale from 1 to 6,
indicating a high on-the-job application by respondents of

Item 13

1
1
1

.498*
.602**
.615*

NS
.489*
.531

NS
NS
NS

NS
NS
NS

NS
NS
NS

Item 14

P
K
S

.498*
.602**
.615**

1
1
1

.NS
.542**
.609**

NS
NS
NS

.795**
.591**
.676**

NS
NS
NS

Item 15

P
K
S

NS
.489*
.531*

NS
.542**
.609**

1
1
1

.854**
.655**
.700**

NS
.404*
.502*

.572*
.551**
.613**

Item 16

P
K
S

NS
NS
NS

.NS
NS
NS

.854**
.655**
.700**

1
1
1

NS
.542**
.643**

.493*
NS
NS

P
K
S

NS
NS
NS

.795**
.591**
.676**

NS
.404*
.502*

NS
.542**
.643**

1
1
1

NS
.458*
.510*

P
K
S

NS
NS
NS

NS
NS
NS

.572*
.551**
.613**

.493*
NS
NS

NS
.458*
.510*

1
1
1

Item 18

P
K
S

Item 17
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*. Correlation is significant at the 0.05 level (2-tailed).
**. Correlation is significant at the 0.01 level (2-tailed).

Conclusions
Improved employee performance resulting from on-thejob training programs cannot be assessed within the
theoretical framework of ROI without the evaluation of
feedback, satisfaction and planned actions (Blaga & Gabor,
2014),which was done in accordance with the evaluation
steps of Phillips’s ROI Methodology, Impact of business
results and ROI, an unpublished work of the authors.
This research has been performed using quantitative
analysis according to the suggested research methodology.
The quantifiable nature of the research data enabled the
performance of certain analyses that address the complexity
and impact of e-learning training (Shee & Wang, 2008).
Research strategies used to evaluate the four stages of data
collection within the ROI methodology generated a
significant volume of data that could be reviewed and
analyzed for purposes of the study.
Evaluation of learning using the questionnaires for
evaluation of assimilation as regards knowledge and
competencies of participants in the training program is a
significant stage of the ROI methodology as one cannot
expect to see any change in participant on-the-job behavior
unless one or several learning objectives have been reached
as follows: what knowledge has been assimilated, what
competencies have been developed or improved, and what
attitudes have been changed.
In the study, the evaluation of learning (Gižiene &
Vasiliauskaite, 2007) led to a series of findings related to
participant understanding of how the educational content of
the e-learning training program has been conceived and
presented, which content determined the acquisition of
knowledge and abilities specific to the program:
 Participants succeeded, based on educational
materials and the e-learning environment, in understanding,
applying and explaining the concepts covered in the course
modules;
 The level at which information was presented and the
time allowed to review the specific concepts, tools and

methods facilitated an easy grasp of the knowledge and
capabilities;
 Based on the results achieved on the evaluation tests
given at the end of each course module, participants
improved their knowledge and abilities because of the
content they were shown in the e-learning training modules;
The mean scores achieved by trainees on the seven
modules of the e-learning training program, as well as the
final mean of the entire survey sample lead to the conclusion
that participants acquired specific knowledge and abilities
from the training, which proves the effectiveness of the elearning training program and demonstrates that e-learning
improves employee performance.
The next stage of the data collection process within the
ROI methodology was the evaluation of trainees’ behavior
following the training program based on responses to the
questionnaire, Evaluation of performance improvement on
the job of participants (Kumpikaite, 2007),which assessed
the extent to which trainees change on-the-job behavior as a
result of the e-learning training program.
This evaluation stage produced the following findings:
 Trainees successfully understood and used the
concepts and methods from the training, demonstrating that
sufficient theoretical and practical knowledge had
transferred from the training program to change the on-thejob behavior of trainees;
 Trainees significantly improved required skills with
good results in situations specific to the surveyed field:
ability to identify work situations where the surveyed
techniques apply, ability to select the most appropriate tools
and techniques that should be used to solve problems, ability
to use these techniques, ability to delegate specific
responsibilities when using these techniques, ability to use
internal communication skills, ability to make timely
decisions.
Some trainees provided feedback and suggestions for
improvement of the e-learning training program as follows:
 More comprehensive explanations and interactive
exercises to facilitate assimilation of knowledge and
capabilities;
 Introduction of case studies from practice and of
some simulations using e-learning technology (Gatautis,
2008).
As a result of the research conducted to evaluate
improvement in work performance of participants after
completion of training, one can perceive the great extent to
which the specific learning objectives were achieved as they
relate to change in employees’ behavior, and conclude that
participants significantly applied the knowledge and
capabilities on the job that they acquired as a result of the
training, and that the e-learning training program was
highly effective.
The research approach used does have some limitations:
 The research focused on a quantitative approach to
e-learning training and did not consider the effectiveness
of conventional training at this stage;
 The sampling method used has its own inherent
limitations based on the nature of the organization’s
business, resulting in insufficient data to support a
generalization of conclusions;
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 Performing research in another field of activity is
restricted because of the difficulty of comparing results
obtained from required training and those obtained from
other strategies used by human resources organizations;
 Limits on the effectiveness of the analysis of the data
collected from responses to questionnaires, given that not
all participants in the training program interpreted the
questions in the same way.

This paper advocates an evaluation methodology for
human resources training that can help organizations use the
most appropriate tools to measure the manner in which these
training programs contribute to an organization success.
ROI methodology can help to measure the extent to
which human resources training programs contribute to
organizational success, while enabling the development of
strategic analysis and decision-making capabilities.
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