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Evaluating a Training Program Model for Computer Labs
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Abstract Academic Technology (AT) Computer Labs at the University of Florida, USA, assessed a training program
model with the objectives of finding the best training method, measuring training program’s effectiveness, and improving the
program. In addition, we quantified transfer of training. This paper summarizes the results from fall 2000 to spring 2008.
Training methods were lecture, group discussion, role-play, brainstorm, and hands-on activity. We measured training
program effectiveness by evaluating knowledge, skill, performance, satisfaction, and an overall evaluation at the end of every
semester. The training program was effective because 289 trainees passed the knowledge and skill test, 86% had
good-excellent performance, and the majority was satisfied with the program. The overall assessment made structural/content
changes, improved the program, and divided it in three periods. Trainees preferred role-play in Periods I and II, and they had
no preferences in Period III. Transfer of training was 82% immediately after training, 67% after six months, and 53% after
one year. The model resulted easy to apply, demanding in time and effort, and provided accurate and reliable results for
improving the program through time. Face-to-face training is the best approach to guarantee well-trained employees in

computer labs.
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1. Introduction

Although training methods are important because of their
influence on trainees’ learning process, on the success of
the training program, and on the transfer of training, little
research has been conducted in this topic. During the
training program, training methods provide trainees the
conditions that closely resemble those in the actual work
environment. Therefore, the design and evaluation of these
methods will be the key factor for effective training
programs. In addition, training methods will ultimately
affect how trainees apply their knowledge, skills, attitudes,
and behaviors to the working environment. Even though
there is no doubt about their importance, the number of
papers evaluating the best training method for a particular
field of expertise are scarce. Regarding a comparison
among traditional training methods such as lecture, group
discussion, brainstorm, and role-play, Carrol et al. [1] and
Newstrom and Scannell [2] reported those comparisons in
the field of Education, Health, Business, and Industry, and
Silva-Lugo [3] in the field of Environmental Education.
Other comparisons have been made with other training
methods in several fields such as business administration,
education, sciences, and psychology [4, 5], information
technology [6, 7], health education [8], and medicine [9].

* Corresponding author:

joselugo@ufl.edu (Jose L. Silva-Lugo)

Published online at http://journal.sapub.org/edu

Copyright © 2015 Scientific & Academic Publishing. All Rights Reserved

However, no study was found in computer labs training
programs.

Evaluating the effectiveness of a training program has
become critical for organizations and researchers. United
States companies spend more than $125 billion annually in
training and development [10]. Since training cost is so high,
organizations are concerned with implementing effective
training programs to improve job efficiency. Effective
training programs can only be obtained through continuous
evaluations and the importance of evaluating them and
assessing their effectiveness has been highlighted in the
training field by AL-Ajlouni et al. [11], Bober and Bartlett
[12], Galanou and Priporas [13], Goldstein [14], Hu Lien et
al. [15], Noe [16], Swanson [17], and Swanson and Holton
[18]. The literature has relied on the theoretical framework
of evaluation models such as Kirkpatrick’s four-level model
[19-22], Phillips’s five-level model [23], Swanson’s
performance-level satisfaction model [17], and Galanou and
Priporas’s six-dimensional model [13]. All these models
have been applied in different fields such as human
resource development, business, industry, banking, health
care, education, technology, and e-Learning, but the settings
have rarely been computer labs.

The transfer of training has been highly discussed in the
literature because of its relevance [24-31]. Since
organizations make a significant financial investment in
training, it is imperative to demonstrate that training efforts
are accomplished [32, 33]. In other words, it is critical for
organizations to make sure that training programs acquire a
desired outcome such as an increase in job performance.
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Transfer of training has been evaluated in several academic
fields such as human resource development, management,
training, adult learning, and psychology. Nevertheless, we
did not find any research in computer labs.

Academic Technology (AT) Labs are five computer labs
at the University of Florida, Gainesville, Florida, and a
model was implemented to improve its training program.
The predecessor of the current AT Labs was created in 1973
with the mission of providing computing service to students,
faculty, and staff. This service has been offered through
Technology Consultants (TCs), students who have been
trained in trouble shooting hardware and software problems
and customer service. Before fall 2000, the training
program had problems with its design and evaluation
instruments. In fall 2000, a new training program model
was implemented with the following objectives: (a) to find
the best training methods, (b) to measure training program’s
effectiveness, and (c) to improve the training program every
semester. In addition, we quantified transfer of training. The
research questions were as follows: (a) what was the best
training method for computer labs among lecture, group
discussion, role-play, brainstorm, and hands-on activity? (b)
Could the model measure training program’s effectiveness
accurately? (c) Did the model improve the training program
during and after implementation every semester? (d) How
much transfer of training could this model achieve? This
paper presents the results of evaluating the training program
model from fall 2000 to spring 2008 and of quantifying
transfer of training.

2. Methods

2.1. The Trainees

A total of 289 trainees participated in the training program
and they came from 46 countries and 77 academic majors.
Trainees’ average age was 21 years old and the majority
were American (60%), Asian Indian (7%), and Pakistani
(5%). Caucasians had the highest percentage (48%) followed
by Asian (30%), African American (10%), Latina/o or
Hispanic (10%), and Europeans (2%). Academic majors with
the highest representation were Computer Science (10%),
Computer Engineering (8%), and Architecture (7%). The
majority of trainees (56%) did not have previous work
experience, and only 13% had some knowledge working
with computers.

2.2. The Schedule

The training program had two phases. Phase I included
orientation, policies and procedures, customer service, and
troubleshooting problems with PC/MAC computers,
printers, plotters, scanners, CD/DVD burners, LCD
projectors, and document camera. Phase II covered the most
common software used in the labs such as Excel,
PowerPoint, Photoshop, UNIX/HTML, and Dreamweaver.
During the first five years, Phase I and II were carried out in

six (13 hr) and five (10 hr) sessions, respectively. During
the last two years, Phase I used eight sessions (19 hr) and
Phase II had four sessions (8 hr). The Policies and
Procedures Manual and the training website provided
trainees all information needed to work in the labs.

2.3. The Training Program Model

The model conceptualized training as a learning and
evaluation process that provides training methods to engage
TCs in the learning environment, uses evaluation
instruments for measuring training effectiveness accurately,
and improves the training program with an overall evaluation
every semester (Figure 1). It was developed based on
previous experience working with training programs. During
and after the implementation of this model, the training
program was expected to cause change in knowledge, skills,
attitude, and behavior that contributed to the improvement of
AT Labs. Furthermore, trainees were expected to behave
according to AT Labs Policies and Procedures and to provide
the best service to students, faculties, and staff. This model
provided feedback during implementation and at the end of

each training program.
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Figure 1. Training Program as a Learning and Evaluation Model

2.3.1. Training Methods

We compared the following training methods: lecture,
group discussion, role-play, brainstorm, and hands-on
activity. We delivered lectures, summarized main ideas, and
linked objectives with conclusions. In single-topic group
discussions, we divided the group into subgroups, asked
questions, subgroups discussed answers, and a general
discussion synthesized answers. In several-topic group
discussion, trainees asked any type of questions. In
role-play 1, trainees faced normal and problematic users (e.g.
aggressive and/or complaining about everything). In
role-play 2, trainees received questions and dealt with users
violating rules in the labs. Brainstorm confronted trainees
with difficult questions. Hands-on activities practiced the
skills learned during the training sessions.
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2.3.2. Evaluations

The model included an evaluation of the training methods
and an overall evaluation (Figure 1). We quantified training
program effectiveness by assessing the training methods
with a knowledge, skill, performance, and satisfaction
evaluations. The program was deemed effective if it fulfils
the following criteria: the majority of trainees per semester
passed the knowledge test, obtained a satisfactory score in
the skill test, had a good performance evaluation, and was
satisfied with the training program.

Knowledge and skill test were applied at the end of Phase I,
and both verified the learning process in this phase. A
knowledge test applied as pretest and posttest was a written
test with 30 questions (maximum score 30 points and
passing score 20 points). The skill test was an oral
evaluation of procedures covered during each training
session. The score was satisfactory or unsatisfactory.

The performance evaluation monitored trainees’
activities in the labs. This evaluation was carried out to
verify if trainees worked following policies and procedures,
and to allow trainees to change their performance pattern
before the end of the semester. Trainees did not know that
they were evaluated during each shift for the entire semester.
We coached trainees at the end of every shift by informing
them how they could improve reporting/troubleshooting
problems and helping users. If the dataset showed moderate
or low performance, we counseled the trainee to persuade
him/her to change his/her performance. From fall 2000 to
fall 2005, we counseled trainees after 15 hr because our goal
was to carry out 30 hr of evaluation per trainee. We observed
that 15 hr of evaluation gave us a good picture of trainee’s
performance pattern, and we noticed a drastic improvement
of it after the counselling sessions. We emphasized trainees’
self-efficacy in their ability to change performance. Since we
noticed a drastic change in the performance pattern, we
started to give coaching/counselling sessions in every shift
after fall 2005 if trainees did a poor job. The performance
evaluation used a new methodology: activity/inactivity
index and performance pattern.

The performance evaluation recorded how active the
trainee was by using the Relative Activity Index (RAI) and
the Relative Inactivity Index (RII). The RAI was the
number of counts working with hardware/software or users
divided by the number of evaluated hours. We counted if
trainees were working or not every 30 minutes. Hence, it
was up to two counts per hour. Trainees needed to be active
at least two times in an interval of 30 minutes to record one
count. We also counted the number of times sitting down at
the TC station every 30 minutes and estimated the RII as
the number of counts not working divided by the number of
evaluated hours. Both indices varied between zero and two.
Trainees’ indices were categorized according to the
following performance scale: excellent 1.5 < RAI < 2.0;
good 1.0 < RAI < 1.5; moderate 0.5 < RAI < 1.0; and low
0.0 < RAI <0.5. Then, the percentage of trainees that fell in
those categories was calculated.

Performance was also assessed by plotting trainees’
duties in a graph bar named performance pattern. The
recorded duties were as follows: arriving on time, reporting
problems, counting users, doing class preparation
procedures, monitoring the lab, sitting down for more than
10 minutes, enforcing rules, pushing chairs, collecting trash,
following instructions, and customer service. Each duty was
transformed into categorical data by assigning it
subcategories such as always = 2, sometimes = 1, and never
= 0. Then, all duties were plotted in a bar chart according to
the frequency of each duty in percentage during the
semester. We evaluated each trainee for 20-30 hr per
semester.

We used surveys to assess trainees' degree of satisfaction
toward each training session and to compare lectures vs
other training methods (group discussion, role-play,
brainstorm, and hands-on activity), henceforth activities.
Lectures and activities were compared because of their
different dynamics. The survey was anonymous, 5
questions rated separately lectures and activities from 1
(very dissatisfied) to 5 (very satisfied) for a maximum of 25
points each, and an open-ended question asked for
suggestions for improvement. We took into consideration
suggestions to improve the next training session. Another
survey was given at the end of each training program to ask
trainees’ opinion about the preferred activity.

Trainees had the mandatory assignment to submit the
questions received per lab every week. The purpose was to
record and to answer all questions per semester. Thanks to
these frequently asked questions (FAQ), trainees had
questions and answers in advance just starting their jobs in
the training website. The FAQ was a very important dataset
to analyze and to evaluate the training program every
semester.

Trainees needed to attend all training sessions and to pass
all evaluations to approve the training program. Trainees
needed to pass the knowledge and skill test, showed a good
RAI and performance pattern, and submitted the FAQ every
week during the semester to continue working for AT Labs.

The training program was improved during its execution
and at the end of every semester with an overall evaluation
(Figure 1). During the execution, the satisfaction survey
helped to improve details of lectures and activities from one
session to the next; the performance evaluation detected
trainees with low performance and the counseling sessions
corrected them. At the end of the semester, the results of all
evaluation instruments and the FAQ were put together to
assess the learning and evaluation process of the training
program regarding to: recognize errors, identify weak/strong
areas, correct errors and weak areas, improve/update the
content of each training session, and to determine if the
objectives were achieved. Particularly, the FAQs were very
helpful to add/delete training sessions, content of training
methods, and edit evaluation instruments. The training
program model helped to improve the training program from
one semester to the next.
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Due to the improvements made at the end of each training
program, all training programs from fall 2000 to spring 2008
were divided into three periods. Each period offered a set of
different activities (Table 1). During Period I (fall 2000 -
spring 2003), we presented two brainstorms, two role-plays,
two single-topic, and two several-topic discussion sessions.
Period II (summer 2003 — fall 2005) provided the same
activities, but several-topic discussion session was replaced
by single-topic. Period III (spring 2006 — spring 2008)
included a re-organization of the content in Phase I and two
new training sessions (printing and Dreamweaver).

Table 1. Type of Activity and Topics Offered during Phase I and II for
each Period of the Training Program. TS = Training Session

TS  Activity Period I - Topics

—_

Brainstorm 1 Lab Procedures [

—_ 2 Single topic 1 ~ Lab Procedures II, Printing & Scanning I
g 3 Role-play 1 Lab Procedures 111, Printing & Scanning II
& 4 Several topic 1 UNIX Terminal, lined printers
5 None Knowledge Test
6 Single topic2  Excel
§ 7  Role-play 2 PowerPoint
-E 8 Brainstorm 2 Photoshop
9 Several topic 2 UNIX & HTML
TS  Activity Period II - Topics
1 Brainstorm 1 Lab Procedures, Printing, & Scanning 1
—_ 2 Single topic I ~ Lab Procedures, Printing, & Scanning II
g 3 Role-play 1 Lab Procedures & Printing 111, CD Burning
& 4 Single Topic 2 Hardware & FTP procedures
5 None Knowledge Test
6 Single Topic 3 Excel
E 7 Role-Play2  PowerPoint
-E 8  Brainstorm2  Photoshop
9 Single topic4  UNIX & HTML
TS  Activity Period III - Topics
1 Brainstorm Polices & Procedures
2 Singletopic 1  Printing Procedures
E 3 Single topic 2 Scanning Procedures
'E 4 Single topic3  CD/DVD Burning & Mac
5  Single topic4  Hardware & FTP procedures
6  None Knowledge Test
7  Hands-on 1 Excel
E 8 Hands-on 2 PowerPoint
E 9  Hands-on 3 Photoshop
10  Hands-on 4 Dreamweaver

2.4. Transfer of Training

Transfer of training in AT Labs was defined as the degree
trainees applied to their jobs the knowledge, skills, attitudes,
and behaviors they acquired during the training program.

This is Balwin and Ford’s transfer of training concept [24]
with the addition of the behavior component [34]. We
quantified the percentage of training transfer by adding the
percentage of knowledge/skill applied per shift and the
average of the performance pattern. The knowledge/skill
applied per shift was calculated as the percentage of
questions/procedures answered/performed correctly. We
averaged all TCs’ training transfer immediately after training,
six months, and one year after training. We quantified
training transfer from spring 2010 to spring 2011. From fall
2000 to fall 2009, managers did not allow us to evaluate TCs
because of the time, effort, and money involved achieving
this task. Furthermore, AT Labs had a replacement rate
between 25% and 30% every semester during this interval of
time.

2.5. Statistical Analysis

All statistical analyses were carried out by using SAS 9.3.
The repeated measured analysis was applied with general
mixed linear models and the Tukey-Kramer’s multiply
pairwise comparison for: (a) comparing least-squares mean
(Ismean) satisfaction scores between lectures and activities
within each period of the training program, and (b) finding
the best training method (the method with the highest
significant Ismean satisfaction score). We used the
Wilcoxon Signed Rank Test to compare mean scores
between pretest and posttest from fall 2000 to fall 2004.
Level of significance was equal to 0.05 for all tests.

3. Results

3.1. The Best Training Method

Figure 2 displays the Ismean satisfaction scores for
lectures and activities during the three periods. Lectures and
activities followed approximately a similar pattern. This was
because trainees gave similar scores to both lectures and
activities per training session influenced by the degree of
entertainment obtained during those sessions.

Role-play was the preferred activity during Periods I and
II (Table 2). From fall 2000 to fall 2005, the majority of
trainees selected role-play as the best activity carried out in
all training programs. Role-plays were fun and entertaining,
particularly role-play 2. This was the main reason of having
two peaks in the activities during Periods I and II (Figure 2).
This fact also explained that the two peaks in lectures during
both periods matched the two activity peaks. Even though
the survey requested trainees to score lectures and activities
independently, trainees extended their satisfaction from the
activity toward the lecture. This issue introduced an error in
the way trainees scored lectures and activities in the surveys.
For instance, in Period II, Photoshop (ts8) and Dreamweaver
(ts9) lectures were more interesting regarding the quality and
quantity of the information than PowerPoint (ts7). However,
since role-play 2 was the activity scheduled with PowerPoint,
trainees gave a high score to the lecture too. Since this type
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of role-play introduced an error in the way trainees scored
training methods, we decided to drop it from the training
program after the overall evaluation in fall 2005.

Humor was the factor that influenced trainees the most.
We decided not to continue carrying out role-play 1 and 2
because the purpose of comparing training methods was to
find the training method that offered the best learning
experience. Role-play 1 and 2 offered more an entertaining
environment than a learning one. During the role-plays,
trainees practiced their skills in dealing with different type of
users, but only 25% of learned topics related with Phase I and
II were involved. We replaced role-play 1 and 2 for a
single-topic and a hands-on session, respectively, in Period
I11, in which humor was incorporated in all training sessions.

We mainly used single topic discussion and hands-on
activity sessions during Period III, and trainees did not have
any preference (Table 2). After the general evaluation carried
out in fall 2005, the content of the training program for Phase
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I was re-organized and changed. We decided to use more
single-topic and hands-on activity sessions because they
were appropriate for the type of content delivered during the
training sessions. The first observed peak during Period III
(Figure 2) corresponded to training session 5 (single topic 4)
that incorporated how to use hardware, specifically LCD
projector, document camera, and plotter. The second
observed peak during Period III belonged to training session
10 (hands-on 4) that corresponded to Dreamweaver. We
found that Period III represented trainees' preference
accurately because all training sessions were more
homogeneous regarding the amount and quality of the
content and humor. The discussion above explained why we
had two peaks of satisfaction scores during Period I, II, and
III. However, did the training sessions with the highest
scores statistically represent the lectures and activities that
trainees preferred the most?
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Figure 2. Least-squares mean satisfaction scores for lectures and activities per training session during Period I (fall 2000 - spring 2003), Period II (summer

2003 - fall 2005), and Period III (spring 2006 - spring 2008)
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Table 2. Summary of Evaluations of All Training Programs between Fall 2000 and Spring 2008. Scores in Knowledge and Satisfaction are Mean Scores
(Standard Error). Percentages in Performance and Satisfaction are Percentage of Trainees. Excel. = Excellent. RP = Role-Play. NP= No Preference

Knowledge (Points) Performance (Relativity Activity Index) Satisfaction (Points)
Semester # Pretest Posttest Hours Low  Moderate  Good Excel. Lectures Activities Preferred
Fall 2000 18  2.19(0.21)  21.03(0.47) 305 11% 11% 67% 11% 22.21(0.30)  22.16 (0.26) RP 89%
Spring 2001 11 2.00(0.23)  23.59 (0.62) 265 0% 9% 73% 18% 22.56 (0.27)  22.59(0.30) RP 64%
Summer 2001 4 1.88(0.43)  23.38 (1.58) 115 0% 25% 75% 0% 23.07 (0.43)  22.62(0.42) RP 100%
Fall 2001 15 1.60 (0.31)  21.17 (0.36) 380 0% 0% 87% 13% 21.96 (0.26)  21.66 (0.29) RP 87%
Spring 2002 22 2.32(0.23) 22.73(0.47) 301 5% 10% 62% 24% 23.96 (0.16)  23.94(0.18) RP 86%
Summer 2002 3.75(0.48)  24.19(0.87) 64 0% 0% 75% 25% 24.10 (0.15)  23.97(0.23) RP 100%
Fall 2002 16  2.00(0.30) 22.93(0.42) 299 0% 8% 62% 31% 22.79(0.26)  22.55(0.27) RP 75%
Spring 2003 6 2.17(0.91)  22.05(0.55) 74 0% 0% 67% 33%  2241(0.16) 24.62(0.11) RP83%
Summer 2003 3 5.33(2.03) 22.44(0.98) 91 0% 0% 33% 67% 2474 (0.21)  24.47(0.27) RP 100%
Fall 2003 15  4.79(0.76)  22.81(0.46) 100 0% 33% 42% 25% 2391(0.19)  24.18(0.18) RP 73%
Spring 2004 12 446 (1.06)  20.72(0.67) 190 0% 25% 42% 33% 23.92(0.20)  24.11(0.20) RP 100%
Summer 2004 5 3.52(1.28)  21.34(0.69) 143 0% 20% 80% 0% 2428 (0.19)  24.65(0.15) RP 100%
Fall 2004 16 3.87(0.55) 24.56 (0.45) 268 0% 0% 79% 21% 23.80 (0.18)  23.86(0.18) RP 77%
Spring 2005 13 - 25.04 (0.62) 344 0% 8% 62% 31% 22.72(0.36)  23.45(0.29) RP 77%
Summer 2005 13 - 24.11 (0.65) 375 0% 15% 38% 46% 23.55(0.23) 23.88 (0.20) RP 92%
Fall 2005 13 - 23.06 (1.10) 186 23% 15% 31% 31% 23.30(0.22)  23.17(0.22) RP 69%
Spring 2006 17 - 22.64 (1.21) 123 14% 21% 36% 29% 22.20(0.29)  22.29(0.28) NP 88%
Summer 2006 18 - 24.58 (0.61) 357 11% 28% 33% 28% 23.97(0.19)  23.41(0.43) NP 9%4%
Fall 2006 22 - 25.34 (0.47) 531 0% 5% 77% 18% 23.51(0.18)  23.55(0.24) NP 86%
Spring 2007 15 - 2408 (0.66) 275 0% 0% 40%  60%  23.79(0.20) 24.18(0.17) NP 100%
Summer 2007 11 - 26.20 (0.98) 260 9% 9% 45% 36% 23.41(0.21)  23.87(0.21) NP 100%
Fall 2007 8 - 20.19 (0.35) 117 0% 0% 63% 38% 23.99 (0.24) 24.16(0.24) NP 88%
Spring 2008 12 - 21.04 (0.35) 81 0% 8% 25% 67% 24.02 (0.19)  23.99(0.19) NP 75%
289  2.89(0.13)  23.15(0.17) 5243 3% 11% 56% 30% 23.49 (0.05)  23.54(0.06)

The results of the comparison between lectures and
activities among training sessions for Periods I, I, and III are
shown on Table 3. The Ismean scores between lectures and
activities (training methods) were not significantly different
in Periods I, II, and III. As previously mentioned, trainees
gave similar scores to both lectures and activities per training
session. The within subject test indicated that there was a
significant training session (time) effect (p <0.0001) in each
Period. In other words, at least one of the Ismean scores was
significantly different among the training sessions in each
Period. Since the Ismeans scores between training methods
were not significantly different, we carried out the multiple
pairwise comparison for both training methods combined to
find out which lsmean scores were significantly different
over the training sessions. Figure 3 shows the combined
Ismean scores over the training sessions and Tables 4-6
present the results of the multiple pairwise comparisons for
Periods I, 11, and III. In Periods I and II, role-play 1 (ts3) and
2 (ts7) had Ismean scores significantly different from
brainstorm 1 (ts1) and single-topic 1 (ts2), but they were not
significantly different from the other sessions. Therefore,
role-plays 1 and 2 did not have the highest significant Ismean
scores. In Period 111, single-topic 4 (ts5) and hand-on activity

4 (ts10) did not have the highest significant Ismean scores
either because they were only significantly different from
brainstorm (ts1). This result matched with trainees’ opinion
(Table 2). In summary, the activities with the highest scores
did not statistically represent the training methods that
trainees preferred the most. The interaction between training
methods and training sessions was not significant (Table 3).

Table 3. Results of the Repeated Measured Analysis after Comparing Two
Training Methods (TM) among Training Sessions (ts) for Period I (Fall 2000
- Spring 2003), Period II (Summer 2003 - Fall 2005), and Period III (Spring
2006 - Spring 2008)

Period Source DF F Value Pr>F
™ 211 0.45 0.5035

I ts 1222 7.73 <.0001
TM*ts 1222 0.41 0.8982

™ 224 3.44 0.0650

I ts 1168 6.88 <.0001
TM*ts 1168 0.74 0.6375

™ 233 0.21 0.6503

I ts 1439 4.48 <.0001
TM*ts 1439 0.24 0.9842
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for Period I (fall 2000 - spring 2003), Period II (summer 2003 - fall 2005),
and Period III (spring 2006 - spring 2008)

3.2. Evaluating Training Program Effectiveness

Each training program from fall 2000 to spring 2008 was
effective because they fulfill our criteria. Mean pretest and
mean posttest were significantly different (Table 7),
indicating the learning process. The exceptions were summer
2001, 2002, and 2003 because of the small sample size (N <
4). This comparison only applied for the training programs

fall 2000 - fall 2004, and the reasons are explained later in
this section. All trainees per training program obtained a
satisfactory score in the skill evaluation. We evaluated 289
trainees for 5,243 hr from fall 2000 to spring 2008 (Table 2).
The RAI and the RII were good indicators of how active and
inactive trainees were during the training program,
respectively. In each training program and for the entire
dataset, the percentage of trainees with good and excellent
performance was greater than the combined categories low
and moderate. This was an indication that trainees did a good
job in the labs as corroborated with the performance pattern
bar graph (Figure 4). This chart gave a good picture of
trainees’ performance and indicated whether it was good
(duties over 70%), moderate (duties between 40% and 90%),
or low (duties under 50%). These patterns changed from the
beginning to the end of the semester for the majority of
trainees. Trainees with low performance changed to good
performance after coaching/counseling sessions.
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Table 4. Results of the Tukey-Kramer Multiple Pairwise Comparisons for
Least-Squares Satisfaction Mean Scores among Training Sessions (ts) for
Period I. A = Activity. TS = Training Session. E = Estimate. SE = Standard
Error. Adj P = Adjusted P-value. B = Brainstorm. ST = Single Topic. RP=
Role-Play. SeT = Several Topic

t

A TS E SE DF value Adj P
tsl  ts2  -0.5182 02617 1222 -198  0.4960
tsl  ts3  -1.3603  0.2829 1222 481 <.0001
tsl  ts4  -1.3481 0.2882 1222 -4.68 <.0001

Bl tsl  ts6  -0.9728  0.2848 1222 -3.42  0.0151
tsl  ts7  -1.6327 0.2892 1222  -5.65 <.0001
tsl  ts8 -1.8025 0.2931 1222 -6.15 <.0001
tsl  ts9  -1.1256  0.2898 1222  -3.88  0.0027
ts2  ts3 -0.8421  0.2557 1222 -329  0.0227
ts2  ts4  -0.8299  0.2794 1222 -297  0.0444
ts2  ts6  -0.4546 02791 1222 -1.63  0.7326

st ts2  ts7  -1.1145 02841 1222 -3.92  0.0023
ts2  ts8 -1.2844 02882 1222 -446  0.0002
ts2  ts9  -0.6074 02849 1222 -2.13  0.3945
ts3  ts4  0.0122 02559 1222 0.05 1.0000
ts3  ts6  0.3875 02736 1222 1.42 0.8498
RP1 ts3  ts7  -0.2724 02818 1222 -0.97  0.9790
ts3  ts8  -0.4422 02865 1222 -1.54  0.7836
ts3  ts9  0.2347 02833 1222 0.83 0.9915
ts4  ts6 03753 02533 1222 1.48 0.8173
ts4  ts7 -0.2846 02794 1222 -1.02 09717
sett ts4  ts8  -0.4545 02871 1222 -1.58  0.7608
ts4  ts9 02225 02845 1222 0.78 0.9940
ts6  ts7  -0.6599 02534 1222 -2.6 0.1553
ST2  ts6 ts8& -0.8297 02791 1222 -297  0.0600
ts6  ts9  -0.1528  0.2796 1222 -0.55  0.9994
ts7  ts8  -0.1699  0.2610 1222 -0.65  0.9981
Rp2 ts7  ts9  0.5071 02798 1222 1.81 0.6117
B2 ts8 ts9  0.6769 02612 1222 2.59 0.1600

Trainees had a high degree of satisfaction toward the
training program (Table 2). Mean score for lectures and
activities were greater than 20 points in the scale from 0 to 25
points. Therefore, trainees felt satisfied with each training
program from fall 2000 to spring 2008.

The overall assessment provided the opportunity to
evaluate our objectives and to make changes. The results
presented above and in the previous section demonstrated
that the model allowed us to measure training program’s
effectiveness accurately, the training program was effective,
and we assessed our training methods well. Furthermore,
each training program was improved with structural/content
changes. As a result, the training program was split into three
periods. Period I (fall 2000 — spring 2003) included
several-topic discussion sessions. This situation allowed us

to compare single-topic vs several-topic discussion sessions
and to demonstrate that discussion sessions without object
tives, activities, and conclusions did not help trainees to
enhance their knowledge and skills. At the end of spring
2003, 96 trainees scored this type of discussion low and it
was dropped from the program.

Period II (summer 2003 — fall 2005) had three major
changes. First, the orientation session was increased from
two to three hours in order to provide more information to
trainees. Second, Period II had two more single-topic group
discussion sessions than Period I because several-topic
sessions were removed. Third, we did not apply pretest after
fall 2004 because an average of 2.89 points during 4 years
clearly indicated that trainees had little knowledge about
general procedures in the labs. In addition, trainees reported
that they felt intimidated after being evaluated at the
beginning of the program with such a test.

Table 5. Results of the Tukey-Kramer Multiple Pairwise Comparisons for
Least-Squares Satisfaction Mean Scores among Training Sessions (ts) for
Period II. See Table 4 for Column Definition and other Abbreviations

A TS E SE DF t value Adj P
tsl  ts2  -0.2199  0.2225 1168 -0.99 0.9761

tsl  ts3  -0.8695 0.2366 1168 -3.68 0.0060

tsl  ts4 -1.1037  0.2404 1168 -4.59 0.0001

Bl tsl  ts6  -0.5326  0.2503 1168 -2.13 0.3975
tsl  ts7 -1.2822  0.2350 1168 -5.46 <.0001

tsl  ts8  -1.0090  0.2417 1168 -4.17 0.0008

tsl  ts9 -0.9741 0.2481 1168 -3.93 0.0023

ts2  ts3 -0.6496 0.2140 1168 -3.04 0.0473

ts2  ts4 -0.8837  0.2320 1168 -3.81 0.0037

ts2  ts6  -0.3126  0.2443 1168 -1.28 0.9064

st ts2  ts7  -1.0622  0.2290 1168 -4.64 0.0001
ts2  ts8 -0.7890  0.2360 1168 -3.34 0.0192

ts2  ts9  -0.7542  0.2425 1168 -3.11 0.0402

ts3  ts4  -0.2341 0.2135 1168 -1.10 0.9576

ts3  ts6  0.3370  0.2398 1168 1.41 0.8549

RP1 ts3  ts7 -0.4126 0.2263 1168 -1.82 0.6042
ts3  ts8  -0.1394  0.2337 1168 -0.60 0.9989

ts3  ts9  -0.1046  0.2403 1168 -0.44 0.9999

ts4  ts6 05711 0.2252 1168 2.54 0.1814

ts4  ts7  -0.1785  0.2252 1168 -0.79 0.9935

ST2 ts4  ts8  0.0947  0.2345 1168 0.40 0.9999
tsd  ts9  0.1296  0.2415 1168 0.54 0.9995

ts6  ts7  -0.7496  0.5198 1168 -1.44 0.8396

ST3 ts6  ts8 -0.4764  0.2418 1168 -1.97 0.5026
ts6  ts9  -0.4415  0.2505 1168 -1.76 0.6458

ts7  ts8  0.2732  0.2099 1168 1.30 0.8984

Re2 ts7  ts9  0.3080  0.2327 1168 1.32 0.8898
B2 ts8  ts9  0.0348  0.2222 1168 0.16 1.0000
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Table 6. Results of the Tukey-Kramer Multiple Pairwise Comparisons for
Least-Squares Satisfaction Mean Scores among Training Sessions (ts) for
Period III. See Table 4 for Column Definition and other Abbreviations. HA
= Hands-On Activities

in the labs after the first three training sessions. Second, a
printing training session was added to the schedule in Phase I
because of the large number of questions received during fall
2005. Third, network basic and laptop training sessions were
moved from Phase II to Phase I in order to have Phase II with
software only. Fourth, we did not include role-play in Period
III because it introduced a bias comparing our training
methods. We asked trainees to show their skills in dealing
with different types of users by asking them to interact with
real users during the skill evaluation. Fifth, we replaced
UNIX and HTML with Dreamweaver because trainees did
not receive questions about UNIX and HTML after summer
2005. The training program model was tested every semester,
allowed us to improve each training program during and
after implementation, and resulted to be a valuable model to
follow and to guarantee effective training programs through
time.

Table 7. Wilcoxon Signed Rank Test between Mean Pretest (Pre) and
Mean Posttest. (Post). W = Wilcoxon Statistics. SE = Standard Error. N =
Sample Size

Term Pre Post w SE N P-value
Fall 2000 2.19  21.03 171 22.946 18 <0.0001
Spring 2001 2.00 2359 66 11.242 11 0.0030
Summer 2001 1.88  23.38 10 2.739 4 0.0680
Fall 2001 .60  21.17 120 17.158 15 0.0010
Spring 2002 232 2273 253 30.792 22 <0.0001
Summer 2002 3.75  24.19 10 2.739 4 0.0680
Fall 2002 200 2293 136 19.336 16 <0.0001
Spring 2003 2,17 22.05 21 4.770 6 0.0280
Summer 2003 533 22.44 6 1.871 3 0.1090
Fall 2003 479 2281 120 17.607 15 0.0010
Spring 2004 446  20.72 78 12.748 12 0.0020
Summer 2004  3.52  21.34 15 3.691 5 0.0420
Fall 2004 3.87 2456 136 19.329 16 <0.0001

A TS E SE DF t value Adj P
tsl  ts2  -0.5541  0.2365 1439 -2.34 0.3169

tsl  ts3 -0.9686  0.2639 1439 -3.67 0.0077

tsl  ts4  -0.7255 0.2691 1439 -2.70 0.1501

B1 tsl  ts5  -1.3474 03042 1439 -4.43 0.0003
tsl  ts7 -1.0846  0.2740 1439 -3.96 0.0026

tsl  ts8 -1.0763  0.2797 1439 -3.85 0.0039

tsl  ts9  -0.7335  0.2756 1439 -2.66 0.1628

tsl 10 -1.3615  0.2844 1439 -4.79 <.0001

ts2  ts3  -0.4145  0.2352 1439 -1.76 0.7074

ts2  ts4  -0.1714  0.2610 1439 -0.66 0.9992

ts2  ts5  -0.7932  0.3010 1439 -2.64 0.1729

ST1 ts2  ts7  -0.5304 0.2715 1439 -1.95 0.5761
ts2  ts§  -0.5221  0.2774 1439 -1.88 0.6262

ts2  ts9  -0.1794  0.2734 1439 -0.66 0.9992

ts2  tsl0  -0.8074  0.2822 1439 -2.86 0.0992

ts3 ts4  0.2431 0.2379 1439 1.02 0.9839

ts3  ts5  -0.3788  0.2980 1439 -1.27 0.9396

ts3  ts7  -0.1160  0.2725 1439 -0.43 1.0000

ST2 ts3  ts§  -0.1077  0.2794 1439 -0.39 1.0000
ts3  ts9  0.2351 0.2757 1439 0.85 0.9951

ts3  ts10  -0.3929  0.2845 1439 -1.38 0.9050

tsd  ts5  -0.6219  0.2741 1439 -2.27 0.3618

ts4  ts7  -0.3591  0.2663 1439 -1.35 0.9164

ST3 ts4  ts§  -0.3508 0.2776 1439 -1.26 0.9415
ts4  ts9 -0.008 0.2749 1439 -0.03 1.0000

ts4  ts10  -0.6360  0.2839 1439 -2.24 0.3801

ts5  ts7  0.2628  0.2767 1439 0.95 0.9900

ts5  ts§  0.2711 0.305 1439 0.89 0.9936

ST ts5  ts9  0.6139  0.3068 1439 2.00 0.5428
ts5  tsl0  -0.0142  0.3159 1439 -0.04 1.0000

ts7  ts8  0.0083  0.2475 1439 0.03 1.0000

HAl ts7  ts9 03511 0.2704 1439 1.30 0.9320
ts7 10 -0.2769  0.2852 1439 -0.97 0.9884

ts8  ts9  0.3427  0.2496 1439 1.37 0.9078

A ts8  ts10 -0.2853  0.2846 1439 -1.00 0.9857
HA3  ts9 ts10  -0.6280  0.2532 1439 -2.48 0.2423

Period III (spring 2006 — spring 2008) had five main
changes that affected the content, structure, and calendar of
the training program. First, instead of using an orientation
session as a requirement for starting to work, we requested
the orientation and the first two sessions for a total of 9 hr.
This was a consequence of the feedback received from
trainees during Period II. Trainees felt well prepared to work

3.3. Training Transfer

Testing TC’s knowledge/skill applied per shift plus the
performance pattern bar chart were accurate estimators of the
transfer of training. Quantifying knowledge/skill displayed
per shift provided an accurate percentage of correct
answers/procedures per shift by the time TCs were helping
users. Assessed duties such as reporting problems, class
preparation procedures, monitoring the labs, enforcing rules,
pushing chairs, and collecting trash, were good indicators to
verify an attitude shift or/and a behavioral change. Each
group of TCs had a proportion that required coaching /
counseling because they frequently missed these duties. We
could observe their attitude shift and behavioral change after
coaching/counseling, which was a feedback that also
influenced the transfer of training. In AT Labs, TCs’ transfer
of training was 82% immediately after training, 67% after six
months, and 53% after one year.
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4. Discussion

4.1. The Need to Evaluate Training Methods for IT
Programs

Few studies have been conducted to test traditional
training methods in computer labs. Carrol ef al. [1] surveyed
200 training directors of the top 500 corporations in the
United States to test nine training methods. The most
effective methods for knowledge acquisition were
programmed instruction, case study, and group discussion.
The least effective were lecture, sensitivity training, and
role-play. The most effective for participants’ acceptance of
training methods were group discussion, case study, and
business game. The least effective were TV lecture, lecture,
and programmed instruction. Newstrom and Scannell [2]
conducted a survey with 50 of the 200 training directors of
the largest firms in the USA and replicated the previous
study. The most effective methods for knowledge acquisition
were group discussion, role-play, and programmed
instruction. The least effective were TV lecture, lecture, and
sensitivity training. The most effective for participants’
acceptance were case study, business game, and role-play.
The least effective were programmed instruction, lecture,
and TV lecture. These two studies showed similar results.
Silva-Lugo [3] found that national park staff ranked lectures
higher than role-play, group discussion, performance, and
assignments, but lectures were only significantly different
from assignment. In AT Labs, lectures were relevant to
trainees; however, the first two previous studies found that
lectures did not have a positive influence upon knowledge
and were the least accepted in training programs. Perhaps,
lectures were important for trainees and park staff because it
was one of the main methods of instruction at the University
of Florida and Venezuela, respectively. If lectures are
carefully delivered, they can be an appropriate training
method [35]. Even though it was not significant, the majority
of trainees chose role-play as the preferred method during
five years; and it was one of the most effective for
knowledge and participant’s acceptance in Newstrom and
Scannell’s study.

The combination of computer skill demonstration with
hand-on activities (behavior modeling) have been reported as
the most widely used, well-researched, and effective training
method [36, 37]. Gist et al. [38, 39] reported that trainees’
performance with the behavior-modeling method was higher
than with the computer-aided instruction. Compeau and
Higgins [40] compared behavior modeling with lectures and
found out that behavior modeling was more effective in
spreadsheet training. Simon & Werner [41] and Simon et al.
[42] also reported that behavior modeling was more effective
than lectures and self-study programs. Yi and Davis [36]
researched further and combined behavior modeling with
retention enhancement, which involves changing key
elements of modeled activities into a pattern of verbal
symbols and mentally practicing the modeled activities.
They randomly assigned 111 trainees to one of these training

methods for spreadsheets: retention enhancement, practice,
and retention enhancement plus practice. They found that
retention enhancement plus practice had a significant higher
learning outcome than practice alone. Taylor et al. [37]
evaluated 117 studies regarding the effects of behaviour
modeling on training outcomes and characteristics of
training designs. Training outcomes had the largest effects
followed by job behavior and results outcomes. There is no
doubt that behavior modeling by itself or in combination
with other methods is a good training method. However, the
training program model in the current study used behavior
modeling in Phase III, but it was not significantly different
from other training methods. Since the current study is in the
IT field, maybe this field has a different outcome on how
behavior modeling affects trainees’ cognitive learning.
More research is necessary to provide additional
information about the effect of training method on IT
training programs. The reviewed literature indicated few
studies and no specific trend. Although a particular set of
methods work with a group of people, it might not work for
others. Since human nature is diverse and complex, training
programs in IT have the challenge of finding effective
methods. For a comprehensive review and qualitative
analysis of different training methods, see Martin et al. [43].
Therefore, the current research contributes to the knowledge
and understanding of how different training methods affect
adult education in IT. This is important because the more we
know about how training methods influence cognitive and
skill domains in adult learners, the better we can structure
and organize IT training programs in order to meet cognitive
and skill goals and to make training programs more effective.

4.2. The Significance of Evaluating Training Program
Effectiveness in IT Programs

AT Labs used a training program model for collecting data
through evaluation instruments with the purpose of
determining its effectiveness and assessing/improving the
program through time. Knowledge and skill evaluations
clearly helped to measure knowledge and skill obtained
during training. Performance evaluations are difficult to
carry out and even more difficult to see in the literature [44,
45, 46]. Our method is unique and can be easily applied in
any environment similar to AT Labs. It demands time, effort,
and responsibility, and it is a good method because it
provides instant feedback that would help the employee to
improve his/her performance the next shift. The cost
associated with the amount of hours needed (30 h) to conduct
a good performance evaluation should not be a constraint.
Thirty hours in a semester can be accomplished in regular
shifts where the evaluator can carry out other duties at the
same time.

Trainees had a high degree of satisfaction toward the
training program, and they did not have any significant
preference toward a particular training method. The
statistical analysis indicated no significant difference
between lectures vs activities and independently of the bias
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introduced by role-plays, they did not have significant
Ismean scores among other activities. Training methods for
computer-based training programs will vary with the
objective of the training sessions. If one is interested in
achieving conclusions after testing several procedures or
applications regarding a particular problem, perhaps
brainstorms or single topic group discussions are more
suitable. Nevertheless, hands-on activities are the best when
several tools of a particular application are taught, and
employees need practice to get familiar with them. This is
the best method for developing skills.

The evolution of a training program relies on the overall
assessment. Evolution implies changes to fit the new
environmental conditions. Since academic technology
changes so fast with time, changes are required to adapt to
the new hardware and software. Any change made to a
computer lab will affect the training involved in the
institution. Therefore, careful assessment of the overall
training program in combination with the evaluations
instruments and FAQs are needed to guarantee good
decisions, changes, and effective training programs. Only a
small percentage of institutions have been successful in
executing an evaluation process that feeds back into the
training design [13]. Below, it is an example of what
happened after spring 2008.

The training program continued with the same model from
spring 2008 to spring 2011. The training program continued
changing and evolving following its own design.
Nonetheless, it did not incorporate any research and there
were changes in the schedule, structure, and content after
spring 2008. For example, a new training website was
created with better navigation tools and search engine for the
FAQs. The FAQ was interactive. We offered orientation, 1%,
and 2™ training session in a single packet of 12 h before
starting to work the first shift. In Phase I, we removed
burning procedures because students were not burning CDs
and DVDs after the introduction of jump drives. In Phase II,
training sessions were on Word, Excel, PowerPoint,
Photoshop, and Dreamweaver and increased to 3 hr; 2 hr for
lectures and 1 hr for hands-on activities. In addition, we
added a training session on advanced Word 2010 and Adobe
Photoshop due to the results of the surveys conducted in the
labs and the need to provide more tools in Photoshop,
respectively. An important change was that we started to
evaluate TCs’ performance in spring 2010. This evaluation
immediately showed its benefits because it was fair,
objective, and quantitative for all employees. Since the
training program after spring 2008 did not include research
and the schedule, the structure, and the content were very
different from the previous program (before spring 2008),
we did not compare the results of the evaluations before and
after spring 2008. No information is provided after spring
2011 because the author was promoted to another position.

Several models have been presented in the literature to
evaluate training program effectiveness [13, 17, 19. 20, 21,
22, 23]. Because our evaluation instruments applied to AT
Labs involve knowledge, skill, performance, and satisfaction,

we will compare our approach with Kirkpatrick’s model,
which it is composed of four levels. Level 1, reaction
quantifies how trainees react to the training program. Level 2,
learning measures what was learned from the training
experience. Level 3, behavior/application evaluates the level
to which trainees apply what was learned on the job. Level 4,
results assesses if the program achieve the expected
outcomes. Kirkpatrick’s model simplicity has been criticized
by Holton [46] and by Alliger and Janak [47] regarding its
assumptions: (a) the four evaluation levels are arranged in
ascending order of the information provided, (b) the four
levels are causally linked; and (3) the levels are positively
inter-correlated. Even though the critiques are valid, this is
one of the models most generally accepted by academics
[44-51], and it continues to be the most popular [52-54]. AT
Labs training measured satisfaction (reaction toward training
methods),  knowledge/skill  (learning), performance
(behavior/application), and carried out the overall
assessment to determine if the training program achieved the
expected outcomes (results). These four levels in
combination with the FAQ helped us to improve our
program during and after implementation and assess
accurately its effectiveness. In this regard, our training
program has been formative (improvement during delivery),
summative (improvement after completion) following
Scriven [55] and Beyer [56], and highly effective. These four
levels of evaluation can be considered any time a training
program for computer labs is evaluated and when the
objectives include formative and summative improvements.
This is a robust way to understand the total effect of the
training program [57, 58], to determine its effectiveness, and
to verify if the transfer of training started to take place.

Evaluations and transfer of training are rarely linked.
These concepts are seldom joined in the literature, and they
are presented separately most of the time. The only paper
found addressing this issue was published by Saks and Burke
[53], where they surveyed 150 members of a training and
development association in Canada. They found that the
frequency of the training evaluation explained a significant
amount of the variance in transfer of training and was
stronger immediately after training (R* = 0.23, p < 0.001),
than six months after training (R* = 0.14, p < 0.001) and one
year after training (R*> = 0.13, p < 0.001). In addition,
following Kirkpatrick’s evaluation criteria, only behavior
and results were significantly related to transfer of training.
Authors also reported that organizations that evaluate their
training programs more frequently in terms of behavior and
results report higher rate of transfer of training. However, the
results found by Saks and Burke should not be generalized.
Institutions that evaluate their training programs more
frequently at all Kirkpatrick’s levels should have training
programs that are more likely to be transferred. AT Labs is
an example.

The evaluation of training program effectiveness in IT
programs needs more research. According to the American
Society of Training and Development (ASDT) [59, 60] 92%
of training evaluation uses Kirkpatrick’s Level 1, 11% of
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training is evaluated at Level 3, and 4% is measured at Level
4. In the Industry field, ASTD revealed that only 32% of all
trainings are evaluated at Level 2 and 12% at Level 3 [61]. A
survey carried out on IT training reported that organizations
evaluate less than 10% of the training at Level 3 [62]. The
impact of technology training is largely unknown and the
lack of job transfer evaluation is a major issue that IT
training confront today [63]. A second major challenge
facing IT training is the difficulty of determining the
effectiveness of training [64]. A study conducted at the
University of Mauritiues and published in 2010 evaluated an
IT training course by using Level 1 and 2. Authors claimed
that this was the first evaluation training program conducted
at the university level [65]. These studies clearly indicate that
there is a strong need of research in the IT field regarding
evaluating the effectiveness of training programs. The
current study presents a simple model but efficient and
accurate for measuring training program effectiveness.
However a new approach is required to fulfill the complexity
of evaluating training in IT programs.

An integral model for measuring training program
effectiveness is necessary in IT programs. Unfortunately,
since we do not have enough research in the IT training field,
we have to look at studies carried out in other fields such as
Psychology and human resource development. Speaking in
general, training program effectiveness have been assessed
by using one or more of Kirkpatrick’s criteria [19-22]. Even
though other approaches to evaluate training programs have
been reported [66-68], most of the time training success has
been measured by using Level 1 and 2 [45, 52, 54, 69], Level
3 [70, 71], and in rare studies Level 1, 2, and 3 [72]. The
majority of the online training only evaluates Level 1, which
it is by itself a poor predictor of training success [73]. The
use of a multidimensional criteria for evaluating training
effectiveness have been suggested in the literature [66, 74].
Some authors have started by splitting Kirkpatrick’s criteria
into subcategories. Alliger and Tannenbaum [75] divided the
reaction criterion into three subcategories: affective, utility,
and a combination of the two. Alliger et al. [48] decomposed
the learning criterion into three components: immediate
posttraining knowledge, knowledge retention, and behavior
and skill demonstration. Other variables that have been
proposed such as trainee perceptions of job relevance and
instructor’s  skill, which they were not significantly
correlated with participants’ posttest scores [76], trainee
motivation to learn was significantly related to both
declarative knowledge and skill acquisition [77], and
learning goal orientation and trainee intention were
significantly correlated with post-training behavior [78].
Particularly, intentions show the effort that trainees are doing
to perform the expected behavior. Hence, intentions might be
an important variable for understanding transfer of training.
Burke and Hutchins [79] used participant characteristics,
trainer characteristics, design and delivery, and work
environment in the model to measure transfer of training.
Alvarez et al. [80] presented the most integrated theoretical
model in the literature so far. Authors developed an

integrated model of training evaluation and effectiveness
after a literature review. The model has four levels. The 1st
level is need analysis that covers the other three levels. The
2" and 3™ level combine six evaluation measures such as
reaction, change in learners (posttraining self-efficacy,
cognitive learning, training performance), transfer
performance, and results. The 4" level has training
effectiveness  variables: individual  characteristics
(motivation) related to reactions; individual and training
characteristics (learning principles) are related to all three
measures of changes in learners; and individual training and
organizational characteristics (positive transfer environment)
are related to transfer performance. This model could be
implemented in IT training research for measuring training
program effectiveness by using the same variables and/or
testing new ones. The variables in the models were selected
after a literature review. For example, group of learning
principles was introduced in the model after several
researchers found out that they contributed to learning and
transfer performance in several disciplines. Therefore, more
research is needed in IT training to select the best variables
for this model. Specifically, transfer of training due to its
strong outcome at the organization level.

4.3. The Critical Importance of Training Transfer

Transfer of training was facilitated with practice, the
diversity of techniques offered, the level of complexity, and
coaching/counseling sessions. Practice and repetition were a
good learning exercise. After the training program, TCs
continue using several types of scanners, printers, and
CD/DVD burners and their respective software on both PC
and Mac platforms in combination with the questions
received in the labs about Word, Excel, PowerPoint,
Photoshop, and Dreamweaver. These activities helped TCs
to practice and to experiment the diversity of techniques /
procedures and the levels of complexity taught during the
training program. In addition, coaching/counseling sessions
helped TCs to correct technical mistakes or attitude/behavior
issues and to improve their general performance. Some
studies have found that providing feedback on employee’s
performance following a training program is positively
correlated to perceptions of transfer of training [81, 82]. This
factor has an important influence in training transfer [83].
AT Labs offered a realistic training environment, support,
and an opportunity to perform, which are key factors for the
transfer of training [30].

The high transfer of training found in AT Labs can be
justified. In the literature, transfer of training has been
estimated as low as 10% [24, 84, 85], or a little more
conservative as approximately 40% immediately after
training, 25% after six months, and 15% after one year [86],
and 62%, 44%, and 34% immediately, six months, and one
year after training, respectively [87]. AT Labs recorded the
highest transfer of training ever reported so far in the
literature. Technology Consultants remembered knowledge
and skills learned during Phase I because they practiced them
daily or weekly. In addition, they had the Policy and
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Procedures Manual, the training website, and the FAQs
available for consultation. If TCs did not know the answers
to new questions, they contacted the chain of command.
Therefore, knowledge and skill were always available to
them. However, since the knowledge and skills learned
during Phase II were not practiced daily or weekly, they
tended to be forgotten because TCs did not review the lesson
plans. It is important to highlight that the amount of
knowledge being transferred varies among groups within and
between organizations. Independently of the amount that is
transferred, in general, there is a consensus that it is not high
and decreases through time. This is the challenge that
organizations have with their training programs because of
the money, human effort, and time involved planning,
executing, and evaluating them. US companies spend more
than $50 billion annually on formal training [88]. As a result,
organizations and training researchers have high interest in
obtaining more knowledge and understanding about transfer
of training and how to improve it.

4.4. Face-to-Face vs. On-Line Training

Face-to-face training vs. online training deserves a review.
AT Labs Training Program has mainly worked with
undergraduate students by using the traditional training
approach. This face-to-face training provides more than one
evaluation opportunity to assess trainees’ progress during
and after the training program. Knowledge, skill,
performance, satisfaction, training effectiveness, and
transfer of training can be evaluated accurately. In this regard,
online training only offers the possibility to evaluate
knowledge and satisfaction and constraints the evaluation of
training effectiveness and transfer of training. In general,
online quizzes and exams are easy, and there is no
monitoring during the application of the tests. During Period
III, we included online tutorials offered by Microsoft IT
Academy in Microsoft Office to compare trainees’ learning
with our face-to-face training sessions. Trainees’ feedback
was that the online tutorials were boring, quizzes were too
easy, and they did not complete them for these reasons.
Hence, these on-line tutorials were removed from the
training material after two months. Would trainees have
learned more if they had completed the on-line tutorials?

Regarding learning outcomes, the literature mainly
indicates no difference between face-to-face and on-line
learning. Although previous studies have found that
e-learning can encourage deep learning [89, 90] or a superior
performance [91], other studies have demonstrated no
difference in learning outcomes between the face-to-face and
the online group [92-96]. Just providing materials and online
discussions do not necessarily increase learning [97]. In
addition, online groups spent more time in the learning
process [94] and students preferred to complete activities
face-to-face rather than online [96]. In general, students
preferred group discussion to be conducted face-to-face
because they felt more engaged and received faster feedback
[96, 98].

Live training is still an excellent approach to guarantee
well-trained employees in computer labs. The majority of the
universities in the United States are currently using online
training. This strategy saves money because it reduces
training staff members, time, and effort carrying out the
training program. In addition, it allows trainees to review
training documentation as many times are needed and in any
place where Internet service is provided. However, there is a
cost introduced by purchasing the software licenses. The
cost/benefit balance needs to be established depending of the
number of employees and licenses needed. Furthermore, if
the institution is concerned about well-trained technology
consultants or computer operators, the learning outcomes,
skill, performance, and transfer of training must be
monitored and evaluated. Transfer of training has the
likelihood of being more successful in a face-to-face training
program. On-line training tutorials could be used as
supplemental material.

5. Conclusions

Although we did not find any activity that statistically
represented the best training method, the training program
model allowed us to measure the effectiveness of the training
program and to assess training methods accurately. The
model also permitted to evaluate each training program
during and after implementation, including structural and
content changes. Because we facilitated practice, diversity of
techniques, and coaching/counselling on a daily basis, the
model achieved the highest transfer of training ever reported
in the literature.
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