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Abstract

This paper aimed to evaluate learning in three trainings held at a Brazilian federal public organization. It is a longitudinal quasi-
experiment with three waves, pre-test (before training — T1), post-test 1 (right after the end of the training — T2) and post-test 2
(around three months after the training - T3). Learning was assessed with situational tests, so results are based on performance
rather than self-assessment. Results show that the experimental group obtained better scores in post-test 1 than it did in the
pre-test and better scores than the control group did in post-test 2. There were no difference in the results obtained by the
control group, comparing pre and post-test, and that there was no difference in tests according to previous experience and
demographic data. Results indicate that learning occurred as a consequence of training and was not explained by other factors
of the organizational environment or individuals.
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Aprendizagem e Transferéncia de Treinamento: um Quase-Experimento com Desenho Longitudinal

Resumo

Esse artigo teve como objetivo mensurar a aprendizagem em trés se¢des de treinamento realizadas em uma organizagiao publica
federal brasileira. Trata-se de um quase experimento longitudinal, com trés ondas, sendo o pré-teste (antes do treinamento), o
pos-teste 1 (imediatamente ap6s o término do treinamento) e o pds-teste 2 (apds trés meses do término do treinamento). A
aprendizagem foi medida usando-se testes situacionais, garantindo que os resultados sao baseados em desempenho e nio auto
relato. Os resultados indicam que o grupo experimental obteve melhores notas no pés-teste 1 do que no pré-teste e melhores
notas no pos-teste 2 quando comparado ao pos-teste 1. Nao foram encontradas diferengas no grupo controle entre o pré e pos
teste, nem diferencas nos resultados dos testes devidas a experiéncia prévia ou a dados demograficos, indicando que a aprendi-
zagem ocorfreu como consequéncia do treinamento e nao de explicagGes alternativas.

Palavras-chave: avaliagio de treinamento; aprendizagem; transferéncia de treinamento; delineamento experimental; pesquisa
longitudinal

Aprendizaje y Transferencia de Entrenamiento: un Casi-Experimento con Disefio Longitudinal

Resumen

Este articulo tuvo como objetivo medir el aprendizaje en tres capacitaciones de entrenamiento realizadas en una organizacién
publica federal brasilefia. Se trata de un casi-experimento longitudinal con tres momentos: el pre-test (antes del entrenamiento),
el post-test 1 (inmediatamente después del término del entrenamiento) y el post-test 2 (después de tres meses del término del
entrenamiento). El aprendizaje fue medido usando tests situacionales, garantizando que los resultados se basan en el desempefio
y no en el autoinforme. Los resultados indican que el grupo experimental obtuvo mejores notas en el post-test 1 que en el pre-
test y mejores notas en el post-test 2 comparado con el post- test 1. No se encontraron diferencias en el grupo control entre el
pre y post test, ni diferencias en los resultados de los tests debido a experiencia previa o a datos demograficos, indicando que el
aprendizaje ocurrié como consecuencia del entrenamiento y no de explicaciones alternativas.

Palabras clave: evaluacion de entrenamiento; aprendizaje; transferencia de entrenamiento; delineamiento experimental;
investigacion longitudinal

Introduction

In modern society, organizations strive to remain
competitive as they face economic, global, technologi-
cal, and labor market challenges (Noe, Clarke & Klein,
2014). The potential for workplace learning to improve
organizational performance is widely recognized (Grif-
fin, 2011) as employees’ knowledge is an important
source of competitive advantage (Noe e/ a/, 2014).

Dispondvel enr wiwmw.scielo.br @

This means that training and development activi-
ties play an important role in developing human capital
(Noe et al, 2014). Training refers to learning and devel-
opment activities that aim to improve individual, team
and organizational effectiveness and performance.
Development refers to the acquisition of knowledge
and skills for purposes of personal growth. These
terms are often used interchangeable in the literature
(Aguinis & Kraiger, 2009).

http:/ [ dx.doi.org/ 10.1590/ 1413-82712019240301
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Despite the deep knowledge regarding Train-
ing and Development over more than one hundred
years of research with findings that evidence the train-
ing benefits to individuals, teams, organizations and
society, (Aguinis & Kraiger, 2009, Bell, Tannenbaum,
Ford, Noe & Kraiger, 2017, Ford, Baldwin & Prasad,
2018), there are still gaps regarding how much learning
is retained, generalized and transferred to work (Bald-
win & Ford, 1988) and there is evidence that much of
the investments made in training are wasted (Griffin,
2011). Therefore, more research is necessary regarding
training evaluation, so it is possible to understand why
training is not achieving its goals, which is not an easy
task (Salas & Cannon-Bowers, 2001).

Many companies want to evaluate the impacts of
their training and development efforts, but few actually
do (Griffin, 2011), because evaluation is costly, labor
intensive and difficult to conduct (Salas & Cannon-
Bowers, 2001).

Training evaluation is the systematic collection of
data to verify if the learning objectives were achieved
and whether the achievement of these objectives
helped increase performance on the job. Evaluation
is done to (1) make decisions about the training (to
keep it or to eliminate it), (2) to provide feedback to
trainees, trainers and training designers and (3) to
market training outcomes to future trainees and other
organizations (Salas, Tannembaum, Kraiger & Smith-
Jentsch, 2012).

Bell ¢z a/ (2017) argue that despite the increase in
the understanding of what learning is, more empiri-
cal studies should be conducted to examine the
dimensions of learning, training and performance,
improving our knowledge about training effective-
ness. To meet the aforementioned, this paper aims to
evaluate learning in three trainings held at a Brazilian
federal public organization. Learning was measured
in three different moments through the application
of three situational tests due to the nature and com-
plexity of instructional objectives that reached the
creation level of the Taxonomy by Anderson, Krath-
wohl, Airasian, Cruikshank, Mayer, Pintirch, Raths
and Wittrock, (2001).

Salas and Cannon-Bowers, (2001) point the need
to conduct longitudinal studies in the field of training
evaluation. More, Noe ¢/ al., (2014) claim for longitudi-
nal designs as learning and human capital development
involve change over time. Authors like as Cromwell and
Kolb (2004), Laing and Andrews (2011) and Zumrah
(2014) point the need to conduct longitudinal studies

for a more in-depth knowledge of factors that influence
learning and transfer of training to work. Therefore, in
this investigation, participants were tested at three dif-
ferent moments: T1 (pre-test), T2 (post-test at the end
of the training) and T3 (post-test applied three months
after the training).

There is also a predominance of correlational
studies in the field (Noe ¢z a/., 2014) and several authors,
such as Steensma and Groeneveld (2010), and Homklin,
Takahashi and Techakanont (2013), point out the need
to conduct experimental or quasi-experimental designs.
This research proposes itself to address such recom-
mendations, using pre and two post-tests, in addition to
a control group (untrained) and an experimental group
(trained), seeking to move closer to causal explanations
of learning,

Learning Theories, Taxonomies of Educational Objectives and
Instructional Theories

Learning refers to the processes of retention,
generalization and application, at work, of knowledge,
skills and attitudes (IKSAs) acquired during training
(Baldwin & Ford, 1988; Ford & Weissbein, 1997).
Many theories have been elaborated to describe learn-
ing processes and results. The cognitivist approach
adopted as reference in this study defines learning as a
relatively long-lasting change in behavior, not attribut-
able only to growth and development processes, that
occurs as a result of an individual’s interaction with his
context. Learning occurrence has been inferred com-
paring a person’s behavior before and after a training
situation (Gagné & Medsker, 1996). This definition,
adopted in this study, was chosen because it is compat-
ible with the instructional theory (Gagné, 1985) and
taxonomies of educational objectives, which enable
the formulation and measurement of learning results
in terms of KSAs and procedures for acquisition and
transfer of KSAs to work.

Learning in work environment happens in two
ways: (1) in a formal, planned and induced manner,
through TD&E actions; and (2) in an informal or
spontaneous manner independent of a deliberate ini-
tiative from the organization, through contact with
coworkers, attempts and errors, among others (Clarke,
2004; Manuti, Pastore, Scardigno, Giancaspro & Mor-
ciano, 2015).

Learning cognitive processes includes acquisi-
tion, retention, generalization and transfer. Acquisition
refers to the phase of apprehension by the individual
of new pieces of knowledge, skills and/or attitudes.
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Retention is storing of information in the long-term
memory. Generalization refers to the application of
competences apprehended in situations and conditions
different from those of acquisition. Finally, transfer
refers to application, at work, of knowledge, skills or
attitudes learned in training situations. Transfer com-
prehends retention and generalization, with the latter
being a necessary condition for an effective use, at
work, of new types of learning (Baldwin & Ford, 1988;
Ford & Weissbein, 1997).

The Taxonomy by Anderson ez al. (2001) consists
of a reformulation of the Taxonomy by Bloom e7 4.
(1972) and was chosen to guide this research for being
a comprehensive taxonomy involving not only the
complexity of the cognitive process, but also types of
knowledge. Additionally, for providing practical orien-
tations as to the elaboration of instructional objectives,
which help the construction of learning assessment
items. The categories of the Taxonomy by Anderson
et al. (2011) are (1) remembering, (2) understanding, (3)
applying, (4) analyzing, (5) assessing and (0) creating, and
the types of knowledge defined in such taxonomy are
(a) factual, (b) conceptual, (c) procedural and (d) meta-
cognitive. The authors created a double-entry matrix
that allows identifying what type of knowledge needs
to be taught and how complex is the cognitive process
required by learning, and, based on that, establishing
specific instructional objectives, defining a teaching
sequence, strategies and instructional resources, as well
as learning assessment criteria.

Complementarily, the Instructional Theory
describes how external conditions can facilitate internal
learning process and prescribes general instructional
events applicable to any type of training. The instruc-
tional approach by Gagné and Medsker (1985), adopted
in this study, explains how external events of instruc-
tion facilitate or enhance internal learning process
towards achieving desired learning results.

Learning assessment

Most of the research on learning assessment mea-
sure leaning only in terms of declarative knowledge (Bell
et al., 2017) and use multiple choice tests. Tracey, Tan-
nenbaum and Mathieu (2001) examined the influence
of pretraining motivation on different levels of training
reactions and knowledge acquisition, and the hierarchi-
cal relationships between levels of training outcomes in
a private organization that owns about forty hotels in the
United States. Learning was assessed using a posttrain-
ning test witch contained eleven multiple choice items

Psico-UST, Braganca Panlista, v. 24, n. 3, p. 413-424, jul./ set. 2019

that were developed to assess the trainees’ declarative
knowledge of the training program and eleven ques-
tions that aimed to assess trainees’ abilities to apply the
course information on the job situations. The authors
have identified a positive relationship between reaction,
learning and transfer, and argued that positive reactions
may influence the individual’s willingness to learn and
that learning is fundamental for training transfer.

Tan, Hall and Boyce (2003) proposed that employ-
ees’ reactions are learning predictors and distinguished
between trainees’ affective and cognitive reactions.
Learning was defined by the authors as the principles,
facts, and techniques absorbed by the trainees and that
change in behavior can only be expected if learning
objectives are accomplished.

Their research was conducted in a large company
with 283 automotive technicians. Learning was mea-
sured with thirty-nine multiple choice questions test
related to the training content. Results indicated that
trainees who did not like the program also showed the
higher levels of learning.

Rowold (2007) tested the links between individual
variables and knowledge acquisition in call centers. At
the end of the training program, trainees’ declarative
knowledge was assessed through a test, in the form of
a questionnaire. Results showed that education, motiva-
tion to learn and expectation fulfillment were positively
related to knowledge acquisition.

Igbal, Maharvi, Malik, Khan and Road (2011)
tested the relationship between training characteris-
tics, reaction and learning, Learning was defined as an
increase in knowledge and change in trainees’ skills
and attitudes because of the training program. Their
participants self-reported on learning by responding
to six items. Galanou and Priporas (2009) and Dalston
and Turner (2011) used multiple item tests to measure
learning and have identified that training contributes to
knowledge gains. Mollahoseini and Farjad (2012) and
Homklin ez al. (2013) used self-reported Likert scales to
measure learning.

Schuchter, Rutt, Satariano and Seto (2015) relied
on interviews and asked about knowledge before and
after training to measure trainees’ learning. Ruud ez
al. (2012) used a preexperimental pretest—posttest
design with paper-and-pencil tests to assess learning
improvements. The results indicated that the partici-
pants gained knowledge as a result from the training
program.

Steensma and Groeneveld (2010) adopted a
quasi-experimental design to assess learning measures.
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Knowledge was measured by a multiple choice test
with 33 questions. Posttest scores evidence growth in
knowledge in both experimental and control groups,
but post training knowledge scores were significantly
higher in the experimental group than in the control
group, thus suggesting that training was responsible
for learning;

Therefore, the study’s hypotheses are proposed:

H1. There will be no difference in the results
obtained by the experimental group (trained) and the
control group (untrained) in the knowledge pre-test.

H2. The experimental group (trained) will obtain
better results in learning post-test 1 compared to the
control group.

H3. The experimental group will have better
scores in post-test 2 compared to the control group.

H4. The experimental group will have better
scores in post-test 1 than in the pre-test.

H5. The experimental group will have better
scores in post-test 2 than in post-test 1.

H6. There will be no difference in the results
obtained by the control group in the pre-test and post-
test 1.

H7. There will be no difference in the results
obtained by the control group in post-test 1 and post-
test 2.

HS. There will be no difference in the experimen-
tal group’s tests according to previous experience and
demographic data.

Galanou and Priporas (2009), Ruud, Leland,
Liesinger, Johnson, Majka and Naessens (2012) and
Homklin e# al. (2013) argue that self-reported mea-
sures are limited. In this study, learning was assessed
through the application of three situational tests, the
first one before the training, the second one at the
end of the training, and the third one three months
after the training. The application at three differ-
ent moments aims to assess the participants’ initial
repertoire, learning and long-term retention and gen-
eralization. The situational test was chosen due to
the nature and complexity of instructional objectives
that reached the creation level of the Taxonomy by
Anderson ¢ al. (2001). Bell ¢ al. (2017) state that the
objectives of training guide what is delivered and have
implications for what can be measured as training out-
comes. The authors argue that learning assessment
shouldn’t focus only on declarative knowledge and
that other forms of evaluation should be used. There-
fore, using situational tests is an innovation in the field
and a contribution of the present research.

Method

This study was conducted at a health-related Fed-
eral Regulatory Agency in Brazil from August 2014 to
June 2015, and the three trainings evaluate were called
Training on Health Indicators, Training on Writing
Norms, and Workshop on Goals and Indicators. They
were all short courses and were part of the Annual
Qualification Plan for the organization’s employees.

Training on Health Indicators

The training, offered to the employees of anational
health surveillance agency, aimed to enable them to for-
mulate, monitor and evaluate the health situation and
health surveillance using indicators. The instructional
objectives were: prepare the federal employee to recog-
nize the inherent properties of information necessary
to build a good health indicator, to understand typical
technical terms, to identify, in the various information
systems available, necessary variables to elaborate indi-
cators, focusing on their expertise.

The training contained six topics: evaluation and
monitoring in health, focusing on health surveillance,
introduction on indicators, establishment and use of
indicators, information systems, analysis and inter-
pretation of indicators, health surveillance indicators.
The target audience was the federal health surveillance
agency’s employees. It was a classroom course and
lasted 20 hours.

Training on Writing Norms

The purpose of this training was to train the
national health surveillance agency employees to write
normative texts, using writing norms, ensuring that the
text is clear, coherent and well-founded. The instruc-
tional objectives were: to differentiate normative and
argumentative texts, to distinguish what kind of nor-
mative act should be edited, considering the content of
the norm and its objectives, to formulate the first para-
graph of a norm. The target audience was the federal
health surveillance agency’s employees. It was a class-
room course and lasted 20 hours.

Workshop on Goals and Indicators

The purpose of the workshop was to enable the
federal employees to discuss the concepts of perfor-
mance management in the public sector, performance
evaluation, indicators, and goals and to elaborate an
individual proposal of goals and performance indica-
tors. It was called a workshop due to its practical design.
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The target audience was employees and managers who
had recently mapped competencies in the agency,
and employees that work in Planning and are directly
responsible for elaborating and monitoring the agency’s
goals and indicators. Table 1 displays an overview of
the study.

The study’s objective was to assess learning dur-
ing three training waves (T'1, T2 e T3) held at a Federal
Health Agency through a quasi-experiment, with exper-
imental group (trained) and control group (untrained)
chosen by convenience, and application of pre-test
(before training — T'1), post-test 1 (right after the end of
the training — T2) and post-test 2 (around three months
after the training - T3). Eight hypotheses were defined
for the study, which have been presented before.

FParticipants

A total of 150 people joined the experimental
group, and 80 people were in the control group, total-
ing 230 participants. In the experimental group, 77,2%
were female, age average was 35,02 (SD = 7,34) and
the average time of work in the organization was 64,79
months (SD = 53,67). In the control group, 63,75%
were female, age average was 34,8 (SD = 6,63) and the
average time of work in the organization was 60,10
months (SD = 51,67).

In both groups the predominant schooling was
specialization (33,58% of participants in the experi-
mental group and 43,75% in the control group). The
predominant degree was in Pharmacy (29,33% in the
experimental group and 43,75% in control group). Pre-
vious experience with the training theme was present in
71% of the participants from the experimental group,
and in 28% from the control group.

In accordance with recommendations by Good-
win and Goodwin (2013), the power of the test was
calculated by means of GPower 3.1.9.2 software. The
power of the test for pre-test was 0.59, 0.45 for post-
test 1, and 0.16 for post-test 2 (effect size 0.3 and p =
0.05).

Instruments

Instruments for data collection consisted of three
equivalent situational judment tests. Situational Judg-
ment Tests (SJT) are a low-fidelity measurement tool
commonly used as a selection tool in human resources
(Fritzsche, Stagi, Salas & Kurke, 2000), that capture
job-related competences and skills (Lievens, Peeters &
Schollaert, 2008) as they present to respondents typical
work-related situations and ask them to respond what
they should or would do in each of them (Whetzel &
McDaniel, 2009). Therefore, they can be better perfor-
mance predictors than other methods, like self-report
measures (Whetzel & McDaniel, 2006; (Motowidlo,
Hooper & Jackson, 2006).

SJTs were adopted because they measure train-
ees’ performance in tasks that are related to behavior
expected by the organization because of training. It is
explained that the tests used are not only knowledge
tests but also include measurement of skills, since
participants had to put into practice technical skills
acquired during courses to answer the test questions,
which refer to the last complexity level of the Taxon-
omy by Anderson ¢z al. (2001), which is creation and
comprehends learning of procedures towards the solu-
tion of problems at work.

SJTs were built from the instructional objectives
of each training, with one being for application before

Table 1.
Method
— . Moment of Collection Analysis
Objective Participants Instruments .
conduction procedures procedures
Learning Experimental Situational test ~ Before the start ~ Pre-test Means, Standard
assessment Group and 1-T1 of the training application Deviations,

Control Group

Experimental Situational test
Group and 2-T2
Control Group

Minimums and

Experimental
Group and
Control Group

Situational test
3-T3

At the end of the Post-test 1 Maximums,

training application Mann-Whitney,
Kruskal Wallis,

3 months after Post-test 2 Friedman’s

the end of the application Anova, Ancova

training

with bootstrap
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the training (pre-test) to assess the participants’ initial
repertoire as to course contents; another for applica-
tion at the end of the training (post-test 2) to assess
long-term retention and generalization. The third test
corresponds to the assessment of a measure of transfer
of training, Tests were considered equivalent in terms
of contente and complexity, because they’ve evaluated
the same instructional goals and had the same number
of questions (up to 4 questions for each wave).

The tests were prepared by the instructors of
each training and the researcher, based on the instruc-
tional objectives of the training and on the Taxonomy
by Anderson es al. (2001). The instructors used the
Taxonomy Table (Anderson et al.,, 2001) to elaborate
the course’s instructional objectives. Subsequently,
they inserted each objective into the cell correspond-
ing to the intersection between the type of knowledge
and degree of complexity of the cognitive process.
The researcher analyzed the submitted material and
suggested improvements, which were accepted by
the instructors. Items were elaborated to cover a rep-
resentative sample of the contents referred to in the
instructional objectives of the three courses. Figure 1
exemplifies the work carried out.

It is worth noting that the first objective set for
the training on Health Indicators is not at all basic, as it
requires a cognitive process of analysis, the fourth level
of the complexity gradation of learning cognitive pro-
cesses. It is also possible to observe that, though there
are two objectives at the same complexity level, each
one of them refers to one type of knowledge: concep-
tual and procedural. Finally, the third objective relates
to procedure as well but requires more than analysis,
it requires creation. The individual, then, based on the
acquired knowledge, should be capable of creating
something new.

Each test was made up by an average of four ques-
tions. Each question was a situation based on the work
reality, that should be solved by the participant and

included the content of at least one instructional objec-
tive. The tests were applied by means of an electronic
form. The solution to each situation were answered by
the participants using opened answers that were evalu-
ated by the instructors, based on criteria previously
established by the instructors based on the standards
and technical guidelines of each course.

In the training on Health Indicators, for example,
for the instructional objective “to elaborate health indi-
cators, focusing in their occupation area”, one of the
situational tests required that the participants elabo-
rated a health indicator, its concept, interpretation,
possible uses, limitations and calculation method, aim-
ing to monitor and protect populations” health.

Procedures

The sample of participants of the experimental
groups was defined according to the availability of
access to the participants of the two trainings evalu-
ated. Control group was chosen randomly from a list
of employees that were in the same job position as the
experimental group but did not participate of the eval-
uated courses.

Participants of the experimental group received
an invitation to participate of the research right after
confirming their participation in the training, Control
group participants received an invitation in the days
that preceded the training,

One of the authors participated of the first
class of each training, to clarify participants about the
research goals, ethical procedures and explain that their
participation was voluntary.

SJTs were inserted in an electronical form and the
links to access the form were sent by email. Pre-tests
were applied in the week before training, post-test 1
was applied immediately after training and post-test 2
was applied three months after the course ended. The
response time of each test 30 minutes on average.

Types of Degrees of complexity of the cognitive process
knowledge 4. Analyze 5. Create
Conceptual Recognize properties necessary to the construction of a good health Elaborate indicators
indicator. with a focus on their
Procedural Identify in the several information systems available variables necessary to ~ area of activity.

the elaboration of indicators.

Figure 1. Instructional objectives of the training on Health Indicators
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Data analysis

Data analysis procedures consisted of means,
standard deviations, minimums and maximums, Mann-
Whitney and Kruskal Wallis tests, Friedman’s ANOVA,
and ANCOVA with bootstrap, after verification of
compliance with statistical assumptions (Field, 2013).

Results

In a comparison between groups, H1 assumed that
there would not be difference between groups before
the training, and H2 and H3 predicted that the experi-
mental group would have higher means compared to
the control group in post-test 1 and post-test 2, respec-
tively. No significant difference was found between the
control groups and the experimental group’s pre-test
scores, U = 3.43, 7 = - 0.641, p = 0.522 (p > 0.05), r =
- 0.05. On the other hand, comparing means between
both groups in post-test 1, the difference found in the
statistics proved significant, U = 2.156, ¢ = 3.611, p
= 0.000 (»p < 0.05), r = 0.37, showing that those who
participated in the training achieved better scores than
those who did not participate in the training. Com-
paring means between the two groups in post-test 2,
difference was not significant, U = 77.5, ¢ = 1.362, p
=0.173 (p > 0.05), = 0.29; however, the experimental
group’s mean in post-test 2 is superior to the control
group’s mean in the same test. Therefore, H1 and H2

Table 2.
Comparison between control group and excperimental group

were corroborated, whereas H3 was not. Table 2 sum-
marizes the results.

As for intra-group comparison, H4 predicted
that the experimental group would have better scores
in post-test 1 than in the pre-test, and H5 established
that the experimental group would have better scores
in post-test 2 than in post-test 1. Results showed that
this difference between the experimental group’s scores
in the pre-test and post-test 1 was significant, y*(1) =
22.26, p = 0.000 (p < 0.05), »= 0.55, corroborating H4.
On the other hand, the difference between post-test 1
mean score and post-test 2 score was not significant,
x*(1) = 1.80, p = 0.180, (p > 0.05), » _0.48, refuting H5.

Still about intra-group comparison, H6 set that
there would not be difference between the pre-test and
post-test 1 for the control group, and H7 predicted
that there would not be difference between the control
group’s post-test 1 and post-test 2. Comparing diffe-
rences between the control group’s pre and post-test 1,
it was possible to observe that there was no significant
difference ¥*(1) = 1.29, p = 0.257 (p > 0.05), r = 0.12,
in the same way that the difference between post-test
1 and post-test 2 was not significant x*(1) = 1.60, p =
0.206 (p > 0.05), r = 0.62, corroborating H6 and H7,
respectively. Table 3 synthetizes results of intra-group
comparisons.

In an explanatory model, there are normally other
variables that influence the dependent variable. Because

Test Control Group Experimental Group Mann-Whitney U Sig*
Pre-test (0-100) 63.32 63.22 3.43 0.522
Post-test 1 (0-100) 62.17 80.21 2.156 0.001
Post-test 2 (0-100) 73.72 88.43 77.5 0.173
*Exact significance, 1-tailed.
Table 3.
Intra-group comparison
Test Friedman’s ANOVA Sig* Friedman’s ANOVA Sig*
Pre x Post 1 Post 1 x Post 2
Experimental Group 22.26 0.000 1.80 0.180
Control Group 1.29 0.257 1.60 0.206

* Asymptotic significance
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in the present study there was no random choice of
participants, it was necessary to investigate the influence
of sociodemographic variables. Thus, H8 established
that the scores of the experimental group’s test would
not vary according to previous experience and demo-
graphic data. No significant difference was found as to
the scores of participants that had previous experience
compared to those that did not, in none of the tests
(pre-test, U = 943.50, 3 = -1.52, p = 0.128 (p > 0.05),
= -0.16; post-test 1, U = 488.50, z = -1.73, p = 0.08 (p
> 0.05), = -0.20; post-test 2, U = 16.00, = 0.081, p =
0.190 (p > 0.05), » = 0.027).

When it comes to the influence of gender on test
results, there was no significant difference between
scores in men’s and women’s tests (pre-testt U =
937.500, £ =1.708, p = 0.088 (p > 0.05), r=0.17; post-
test 1: U = 420.500, z = 1.086, p = 0.278 (p > 0.05), r
= 0.13; post-test 2: U = 6.00, £ = 0.920, p = 0.357 (p >
0.05), »=0.31).

Analyzing the influence of educational attainment,
results indicated that differences were not significant
(pre-test: H (6) = 6.58, p = 0.362 (p > 0.05), r = 0.04;
post-test 1:H (6) = 13.26, p> 0.05), r = 0.2; post-test
2: H (3) = 7.62, p = 0.054 (p > 0.05), » = 0.67). In the
analysis by job position, differences in the pre-test and

post-test 1 were significant, H(4) = 14.806, p = 0.005 (p
<0.05), 7= 0.30 and H(3) = 14.34, p = 0.002 (p < 0.05),
r=0.47, respectively. Job position had no influence on
post-test 2 scores, H(2) = 1.18, p = 0.553 (p > 0.05), r
= 0.66.

Analyzing the influence of the age co-variable on
the experimental group’ post-test 1 scores, the age co-
variable was not significantly related to the post-test 1
score, F(1.69) = 2.96, p = 0.090 (p > 0.05), n’ = 0.04.
Time working in the sector was not significantly related
to post-test 1 results, F(1.69) = 0.34, p = 0.564 (p >
0.05), » = 0.07. Face the results, H8 was partially cor-
roborated because job position influenced pre-test and
post-test 1 scores. Table 4 displays a synthesis of the
study’s hypothesis tests.

Discussion

The results of this study showed that there was
no difference between the experimental group and the
control group before training; that the experimental
group obtained better scores in post-test 1 than it did in
the pre-test and that the experimental group obtained
better scores than the control group did in post-test 2.
On the other hand, the difference between post-test 1

Table 4.
Synthesis of Study 1% hypothesis test
Hypothesis Result
H1 There will be no difference in the results obtained by the experimental Corroborated
group (trained) and control group (untrained) in the pre-test.
H2 The experimental group will obtain better results in post-test 1 Corroborated

compared to the control group.

H3 The experimental group will obtain better scores in post-test 2

compared to the control group.

H4 The experimental group will have better scores in post-test 1 than in

the pre-test.

Not corroborated

Corroborated

H5 The experimental group will have better scores in post-test 2 than in Not corroborated
post-test 1.

Ho6 There will be no difference in the results obtained by the control group Corroborated
in the pre-test and post-test 1.

H7 There will be no difference in the results obtained by the control group Corroborated
in post-test 1 and post-test 2.

H8 There will be no difference in the experimental group’s tests according Partially corroborated

to previous experience and demographic data.
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mean score and post-test 2 score for the experimental
group was not statistically significant.

The study indicated, additionally, that there was no
difference as to results obtained by the control group,
comparing pre and post-test, and that there was no dif-
ference in tests according to previous experience and
demographic data, except for job position, which influ-
enced pre and post-test 1 scores. Facing these results,
it is possible to analyze that learning occurred as a
consequence of training; therefore, training was effec-
tive, and learning was not explained by other factors of
the organizational environment or individuals. Infor-
mal learning at work, possible alternative explanation
to results, seems to not have had enough influence to
reduce the effect of training on the performance of
former trainees in skill tests.

According to Shadish, Cook and Campbell (2002),
a quasi-experiment is a research design with no random
distribution of participants, but in which other condi-
tions for the conduction of an experiment are met (use
of pre and post-test and control group). According to
the authors, a quasi-experiment creates a reasonable
approximation to the causes of a phenomenon. The
present research, by means of a quasi-experimental
design, was capable of identifying the occurrence of
learning, as preconized by the authors. In Galanou and
Priporas (2009) and Zumrah (2014), training also influ-
enced learning in a positive way.

Observing that the difference between the experi-
mental group’s mean score in post-test 1 and the score
in post-test 2 was not statistically significant, it can be
suspected that former trainees are not transferring to
work competences learned during training and, for this
reason, are not applying what has been learned. On the
other hand, although they were not statically different,
scores in the post-test 2 for the experimental group
were a lot higher than the scores in post-test 2 for the
control group. A possible explanation is that the sample
was not big enough not to reject the hypothesis.

The influence of previous experience and demo-
graphic characteristics in the tests was analyzed.
Previous experience was not significant. Therefore,
there was no difference between those who had and
those who did not have experience with the training
theme in the test results, reinforcing the idea that train-
ing was responsible for learning,

About demographic data, only job position influ-
enced test scores, but no results were found in the
literature for comparison. It is suspected that the job
position that obtained the highest scores is one more
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related to the themes of the training, which would
explain the higher scores.

Analyzing the influence of educational level, the
latter did not prove significant. This result opposes
previous studies. Ruud ez a/. (2012) found positive cot-
relation between education level and scores obtained in
post-test for each test of each session and in the overall
result. In Rowold (2007), education predicted learning
significantly.

Other demographic data did not influence test
results, reinforcing that learning happened because of
training. Homklin e a/. (2013) confirm the influence of
an individual’s characteristics on training improve for-
mation effectiveness, which was not seen in the present
research.

Bearing in mind that instructional objectives were
built from observable behaviors and that the Taxonomy
by Anderson ez al. (2001) was used to analyze the type
of knowledge to be taught and the complexity of the
cognitive process, it is judged that the learning assess-
ments were adequate and managed to obtain results
that meet reality.

Moreover, the performance of learning assess-
ment through a quasi-experiment with longitudinal
design and control group has contributed to fulfilling
the research agenda in the TD&E field (Cromwell and
Kolb, 2004; Steensma and Groeneveld, 2010; Laing and
Andrews, 2011; Homklin ef 2/ 2013 and Zumrah, 2014).

Final considerations

The paper aimed to investigate if learning is trans-
ferred to work and if transfer was caused by training
or alternative explanations. Therefore, it contributes
to knowledge in Training and Development, as it
addressed research gaps pointed in literature reviews
and meta-analysis (Aguinis e Kraiger, 2009, Bell ¢z a/
2017; Ford, Baldwin & Prasad, 2018).

A quasi-experiment was conducted, which are
always recommended in research agenda of scientific
studies (Steensma and Groeneveld, 2010; Homklin e#
al., 2013) but rarely put into practice. Quasi-experiments
provide greater security in relation to results found, due
to a greater control, which involves comparison group
and application of tests at different moments.

Another contribution refers to the conduction of
a longitudinal study, pointed out as necessary by several
authors (Cromwell and Kolb, 2004; Laing and Andrews,
2011; Zumrah, 2014). Measurement of what has been
learned at different moments allows assessing not only
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learning but retention and generalization as well based
on tests applied at three different moments.

Using situational test, based on performance
rather than self-assessment, was relevant, considering
that information then does not depend on perceptual
measurement through self-report but on right or wrong
answers that can be corrected by an expert.

A limitation in this research is the difficulty in
composing groups and obtaining answers from pat-
ticipants to the questionnaires. In addition, the size of
the sample was not big enough to evidence the validity
of scales used. The arguments used by the employees
were excessive work and busy schedules. In addition, it
was not possible to make a random choice of subjects
for participation in control and experimental groups,
which caused initial differences between groups, which
had to be statistically extracted as co-variants to iso-
late the effect of trainings on post-test results. These
limitations did not allow for a representative number
for pairing between results obtained by the participants
in the tests, which also did not allow for bigger sam-
ples, more sensitive to training effects. However, it was
noticed that people might have not participated in the
research due to the request for identification in situ-
ational tests. Further studies should adopt the method
presented in Ruud e a/. (2012), according to which
each participant creates a number of identifications for
tests so only he knows who is answering, but in a way
that is possible to register the different questionnaires
answered by each participant.

Another limitation is the fact that the experimental
groups have not been separated by training. The objec-
tive was only to test whether the trainings explained
learning results. For this reason, it is not possible to
know if a course was better or worse than another as to
production of results.

A suggestion for research agenda is expanding the
sample would be an adequate action, with application
of situational tests at other organizations, in order to
enable more solid conclusions on found results. Further
quasi-experimental studies or even experimental studies
need to be conducted as to identify what variables actu-
ally lead to learning during trainings. By doing so, it will
be possible to promote enhancements in T&D actions.
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