Revista Interamericana de Psicologia/Interamerican Journal of Psychology - 2004, Vol. 38, Num. 2 pp. 277-284

Self-Assessment of Training Impact at Work: 277
Validation of a Measurement Scale ;_33|

o)

Gardénia Abbad: =

Jairo Eduardo Borges-Andrade 3

Lucia Henriques Sallorenzo
Universidade de Brasilia, Brasil

Abstract
This paper describes the development and validation of a measurement stamiiog Impact at Work
Impactis defined as the training long-term effect on work performance, motivation and/or attitudes. Two
weeks after training, a questionnaire withihpactevaluation items was applied to participants from 226
courses that had been offered by a Brazilian public organization. The 1.270 valid answers were submitted to
factor analyses (PAHjrect-oblimin) and to reliability analyses (Cronbach’s Alpha). A two sub-scale structure
was found (a=0.86=.56) accounting for 60 percent of tihgpactvariability. A single factor structure was
also found and it is similarly reliable (a=.90), accounting for 45 percent of the variability. Both structures are
useful, reliable and valid.
Keywords Labour; program evaluation; measurement; test construction.

Auto-Avaliacdo de Impacto do Treinamento no Trabalho: Validacdo de uma Escala

Resumo
Este artigo descreve o desenvolvimento e a validagdo de uma escala de avaliagdo do Impacto do Treinamento
no Trabalho. Impacto é definido como o efeito do treinamento a longo prazo no desempenho, motivagao e/ou
atitudes. Duas semanas ap@s o treinamento, foi aplicado um questionario com 12 itens de avaliagdo de impac-
to, em participantes de 226 cursos oferecidos por uma organizacao publica brasileira. As 1.270 respostas
vélidas foram submetidas a andlise fatorial (RA#Ect-oblimin)e de confiabilidade (Alpha de Cronbach).
Dois tipos de estruturas fatoriais foram encontrados: uma com duas escalasiEB:6/6e outra unifatorial
(a=0,90) explicando, respectivamente, 60% e 45% da variabilidade de impacto. Ambas as estruturas sao Uteis,
confiaveis e vélidas.
Palavras-chaveTrabalho, avaliagdo de programa; medidas; constru¢éo do teste.

This paper reports an experience of developing ansuch as those of Kirkpatrick (1976, 1977) and Hamblin
validating a measurement scale of Training Impact at Work1978). Job impact is an indirect result of training, and it
This research has made possible the creation ofia defined as the effect of training on the trainees’
psychometrically valid tool applicable in studies relatedberformance, motivation and/or attitudes.
to the effects of training on individual performance. Kirkpatrick's (1976, 1977) and Hamblin's (1978)
According to Borges-Andrade and Abbad (1996) and Abbadpproaches suggest that criterion variables suaetions,
(1999), this sort of investigation is rare both in nationalearning, job performance (impact) and results (or
and foreign literature. Few attempts have been made organization change and final valuedep a highly positive
connection with organizing measurements to determineelation among them. However, accordingliger and Janak
the level of training effectiveness involving trained (1989), specialized literature on training evaluation has shown
individuals. The lack of reliable, valid measurements ofhat those relations are not always significant or not always in
learning, reaction (satisfaction with training) and trainingthe direction foreseen by such approaches. Research results
impact at work may be one of the factors that have bedmve revealed situations in which a participant - despite showing
hindering research progress in the training evaluation areeontentment (gavorable reaction) with training and having

Training impact at works one of the main criterion obtained good scores in learning evaluations - would not
variables of training evaluation models and corresponds tpply his or her newly acquired skills at work. In this case,
the third level of evaluation in more traditional approachesuch a trainee has failed to produce a positive training

transfer, not necessarily because of poor memory, poor

retention capability, and poor generalization, or due to
 Address: SQN 205, Bloco C, Apt. 201 - 70843-030 Brasilia, DF, BrasiiS0rtcomings on the training program, but because
Telephones: (55-61) 272-0043 or 307-2625. Ext.: 222. Fax: (55-61) 34Bpportunities to put the things he or she has learned into
7746.E-mail: gardenia@unb.br, gardenia@brturbo.com practice in the work environment have been missing.
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Researchers have given little attention to the evaluation Training Impact at Workas been measured by means
of assumptions related to Kirkpatrick’s model (1976,0f self-assessment at two different moments - two weeks
1977) and have neglected the importance of doing furth@nd two months after training. On both occasions, the
studies on the interrelation of the criterion variable questionnaires had the same dimensions, items, and scales,
Goldstein (1991) has defended the idea that reactioand their differences were in connection only with the
measurements are of little avail as learning predictors arffientations and time of application. A Green Format
make sense only when related to training needg$luestionnaire was sent to participants two weeks after the
Furthermore, according to Goldstein as well a<nd of the course, while a Blue Format was sent three
Tannenbaum and Yukl (1992), learning should benonths after the end of the course.
considered only as a needed - although not sufficient - The aforementioned questionnaires contained - in their first
condition for transfer or impact at work. part - items related ffraining Impact at Worland also items

Results of recent research presented by Tannenbafiout Situational Supporting Factors, Material Support to
and Yukl (1992) have not confirmed the significant relation! F@nsfer of Training, and Consequences Associated to the Use
between learning and transfer (impact) measurements 85 Newly Acquired Skills at Work. The last three parts,
well as between reaction measurements and other critef§/°N9ing to the category callétipporting Transfegre not
(learning, impact, and results). Some results have showi® focus of this paper. Furthermore, the questionnaires
however, that the reaction level played a moderating rc)||é1cluded also instructions for filling m,deadhpe, and guidelines
on the motivation/learning relation. In view of this, on howthgy should be retur_ned to the tra|.n|ng- agency. Impact
instructional program efficiency should not be determine (Tvaluanon items were associated to a 5-point Likert scale where

) ) . corresponded tbtotally disagree with this statemesatd 5
by evaluating only one variable level, as it has commonl I ! .
. o | totally agree with this statemefithe questionnaires were
been done in the area.

- . . mi mantic validation in mple of 14 individual
Such findings related to the weak relationships betweeSUb tted to semantic validation in a sample o dividuals

: . ) at was similar to the one of training participants.
reaction, learningandmpactare not conclusive. Few attempts
hav:e bgen rlnad? to |ddent|f3k/) prIeOIdlctlng I\(agllables of each of theg;?ati stical Validation Procedures
evaluation levels and to build up reliable measurements of s 15 jtem questionnaire dnaining Impact at Work

different evaluation levels have been made. In this context, t'@ﬁ\/ITT) was applied on two different occasions to a sample
purpose of this paper is to present a reliable measurement @, o vers from the organization that has served as a

training impact at work which can make possible a careful anghyining agency headquarters - two weeks and three months
more precise evaluation of relationships among criterioQier training. Before completing the Green Format and

variables of training effectiveness. the Blue Format questionnaires, sample participants had
already completed two other questionnaires. The only
Method differences between the Green and the Blue formats were

related lo guidelines, color and time of application. The
This article describes the development and validation2 impact items, however, were the same.

of a Training Impact at Work Scal@he tool has been  Two thousand nine hundred and nine Green Format
developed in three stages — development, semantigITT questionnaires - and the same number of Blue Format
validation, and statistical validation. Theaining Impact  questionnaires - were sent via internal mail to all workers who
at Work Scaledescribed in this paper is part of the datehad participated in training activities. Directions required
collecting tools used by Abbad (1999) in a research effogtarticipants to return their fully completed questionnaires to
analyzing 226 courses from March 1997 to June 1998 attlae training agency within no later thanviérking days.

training agency in a Brazilian public organization. The validation sample for thraining Impact at Work
scale included workers who attended 171 courses during
Developing and Semantically Validating the Scale 1997 as well as 57 courses during 1998. Those courses

Training Impact at Works an indirect result of training were divided in specific areas as follow: Auditing - 25, Law
and it is defined as the effect of training on traineesStudies - 20, Public Administration - 10, Entrepreneurial
performance, motivation and/or attitudes. The definitiorAdministration - 2, Organizational Management - 65,
of impactadopted in this paper, as well as the working ugexpression and Communication — 7, Computer Technology -
of the measurement tool in this construct, has been high@§: International Studies - Bdministrative Activities - 6,
influenced by the methodological and theoretical featuregUpervising - 1, and Grammar and Writing - 8. The average
of the works of Basarab and Root (1992), Leitio (1996)}umber of participants was 183[5.77). Small classes
Lima, Borges-Andrade, and Vieira (1989), Noe (1986)ponsisted of 6 workers; large ones consisted of 32. The

Noe and Schmitt (1986) and Paula (1992), from whoniPtal average of class hours was 185B0.36), and the
the questions have been taken. daily amount was 3.04 hourS[=0.19).
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More than half of the sample (55.7%) were male: 279
74.5% of them were middle-aged (30 to 50 years of ag Z >
and most of them (74.1%) had an university degre A\ 3
Regarding functional characteristics, the sample had § 4 \ 8
balanced structure as to job position (55.9% had a j §n 3 \ 6
position due to an university degree; the remaining on| “ 2 \\\ 2
were high school graduates). For most of the samg| ! ——— e e e e
(65.5%), seniority ranged from one to ten years. 0 e,

Firstly, as Tabachnick and Fidell (1996) recommenc Principal Components
data obtained through questionnaires were submitted

descriptive and exploratory statistical analyses. Secondlfigure 1. Principal components of the training impact
they were submitted to an analysis of the principaft work - Green Format Scale

components, a factor analysis (PAF, oblique rotatitireet

oblimin),as well as an analysis of their internal consistency ~Results issued after analyzing the principal components
(Cronbach’s Alpha). Such analyses have allowed examinirigveal an empirical structure consisting of two highly
the data empirical structure, validating the questionnairegorrelated factorsr£.56), which explain 60.06% of total

content and evaluating their reliability. variance in answers. Such component items refer to
training impact on performance and attitudetowever,
Results taking thescree plofFigure 1) and the high magnitude of

bivariate correlation among components, they suggest that
e scale has a predominantly unifactorial structure. For
is reason, data were analyzed one more time by using the
principal axis method (PAF, oblique rotatiodirect oblimin),

thus forcing the solution into one factor only. The scale has
also been submitted to a reliability analysis (Cronbach’s Alpha).

This section presents the results gathered from th‘ﬁ
statistical validation process of thaining Impact at Work t
guestionnaires, for both formats.

Training Impact at Work Scale Validation - Green Format :
The return rate of theraining Impact at Work Green A sUmmary of such resuits can be found in Table 1.
Format questionnaire was approximately of 43.66%. This 1aPle 1 shows the results of such analyses in terms of
corresponds to a final sample of approximately 1,270 valifems, descriptive statistics, factorial loadings and the
answers per item. Answers were submitted to an analysigonbach’s Alpha value. A high level of reliability has been
of their principal components in line with Kaiser’s methodobtained and the items express the participant's perception
— eigenvalue> 1. As verified by KMO (.93), the data of effects produced by training on performance and
matrix could be factorized. Figure 1 shows $iceee plot motivation at work. This factor explains 45.15% of the total

containing the scale principal components. variance in answers.

Table 1

Empirical Structure of the Training Impact at Work - Green Format Faaer.90)
Code Description of Items Loading M SD
Imp6  The quality of the work | do has improved. 0.79 3.67 1.00
Imp3 | make fewer mistakes at work. 0.76 3.61 1.10
Imp5 | do my work faster. 0.75 3.63 1.00
Imp9 My self-confidence has increased. 0.75 3.56 1.10
Imp8 My motivation for working has improved. 0.68 3.67 1.10
Imp7  The quality of the work | do has improved in tasks not related to the course.67 3.15 1.10
Imp10 | suggest more frequent changes in work routine. 0.66 2.97 1.10
Impl | often make use of skills learned during training. 0.64 3.46 1.20
Imp1l | feel more receptive to changes. 0.63 3.27 1.10
Imp2 | take advantage of opportunities to practice my newly acquired skills. 0.62 4.10 0.90
Impl12 My workmates can learn from me. 0.61 3.09 1l.10
Imp4 | can remember well the course content. 0.42 3.89 0.90
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In a second phase, the data matrix was analyzed, thus The results obtained from the analyses have shown that
forcing the analysis solution (PAF) in two factors, as it ishe empirical structure of the Blue Format is, when taken
suggested by thecree plotformat (see Figure 1). These alone, almost identical to the one obtained with the Green
two components explained 60.06% of total variance ifrormat. Table 2 presents the Blue Format Impact empirical
answers and were highly correlated.§7). The first scale structure and descriptive statistics.

(wherea=.86) refers to training impact on performance It can be noted from Tables 1 and 2 that the internal
and consists of 7 items (Imp3, Impl, Imp6, Imp2, Imp5consistency rate of items increased and that the relative
Imp4, and Imp12), while the second scale refers to trainingosition of some of them changed in scale when the second
impact on attitudes (whepe=.86) and consists of 5 items questionnaire was applied. This is true, for example, for
(Imp11, Imp9, Imp8, Imp10, and Imp7) (Table 1). The twoitems “Imp7” and “Imp10”, whose relative importance was
solutions reveal that both the unidimensional structure aridcreased, and items “Imp1” and “Imp8”, whose importance
the bidimensional one are useful, reliable, and validdecreased when the second questionnaire was applied.
Therefore, depending on the evaluation purposes, they can In a second stage, the data matrix was analyzed, and the
be used altogether or separately. analysis solution (PAF) was forced in two factors, as
suggested by thecree ploformat. These two components
Training Impact at Work Scale Validation - Blue Format ~ explained 59.02% of total variance in answers and kept a

The answers provided by approximately 710 trainees toigh magnitude correlatiom=.71) among them. The first
evaluation items on the Blue Format were submitted to thecale(wherea=.90) refers to training impact on performance
same statistical validation process used with the Green Formad consists of 7 items (Imp21b, Imp3b, Imp5b, Imp6b, Imp2b,
As verified by KMO (0.94), the data matrix could be factorizedimp4b, and Imp12b), while the second scale refers to training

The results of the analyses of the principal componeripact in attitudes (where=.89) and consists of 5 items
indicate an empirical structure with two highly correlated(Impl11b, Imp9b, Imp8b, ImplOb, and Imp7b) (Table 2). The
factors (=.60), which explain 65.58% of total variance inresults confirm those obtained with the Green Format
answers. However, taking tseree plo{(similar to Figure questionnaire, showing that the unidimensional and
1) as well as the high magnitude of bivariate correlatiofvidimensional empirical structures composing Tregning
among components, a predominantly unifactorial structurlnpact at Workcale have seemingly been consistent and stable.
can be observed. For this reason, data have been analyzedA matched-samples t test, confirming the stability of
in two stages, by using the same techniques describedrimeasures for items constituting such structures, has

connection with the Green Format. revealed that after three monthsining Impact at Work

Table 2

Empirical Structure of the Training Impact at Work - Blue Format FacterO(93)
Code Description of Items Loading M SD
Imp6b  The quality of the work | do has improved 0.83 3.64 1.07
Imp3b | make fewer mistakes at work 0.80 3.58 1.13
Imp5b | do my work faster 0.80 3.56 1.10
Imp9b My self-confidence has increased 0.78 3.49 1.14
Imp7b  The quality of the work | do has improved in tasks not related to the cods&2 3.10 1.10
Imp10b | suggest more frequent changes in work routine 0.72 293 1.08
Imp2b | take advantage of opportunities to practice my newly acquired skills0.71  3.99  0.93
Imp1lb | feel more receptive to changes 0.71 323 1.1
Imp8b My maotivation for working has improved 0.69 3,64 1,05
Imp12b My workmates can learn from me 0.68 3.07 1l.12
Implb | often make use of skills learned during training 0.66 3,45 1,22
Imp4b | can remember well the course content 051 371 094
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self-evaluations were quite similar to the ones collected The 12 items included in Meneses (2002) heteroevaluatffil
two weeks after course completion. However, twoscale of training impact explained 50% of the total variance o
significant differences between such variable averages hasaswers and reached a confiability index of 0,91. Similar results!
been found - the first being related to the item “I carwere issued from a differestudy led by Borges-Andrade g
remember well the course content” (ImpZ5.41,df=548,  and cols. (1999) in Banco do Brasil, referring to statisticalO
p=.005); the second being related to “| take advantage ¢lidation of the impact heteroevaluation tool. The final
opportunities to practice” (Imp252.41,d=540,p=.016). In  scale had the same number of items (12) and explained
both cases, averages associated with such variables wef#o of the total variance of answers obtained, with a
significantly lower in the second application of the same itemgonfiability index of 0,94. This is a demonstration of the
scale stability. Posterior studies would make a correlation
Discussion between self- and heteroevalutions of training impact at
work and test the validity of the tool by using external
The evaluation questionnaire fdraining Impact at ~ Criteria such as heteroevaluation or measurements of

Work presented in this paper can be used in researdpdividual performance at work.

involving the global effects of training on trainees’ behavior,  The aforementioned described results of factorial
The 1 2-item scale is more comprehensive than thanalysis have indicated that item “Imp4” (I can remember
bidimensional one with two sub-scales. Both are reliablé/€ll the course content) is the one showing the lowest
structures, and both can be applied, depending on reseaf@ftorial loading in the selfevaluation scale of training

purposes - to investigate the global impact of training ofi"Pact. Abbad (1999) has made stepwise multiple

participants’ behavior or on more specific impacts (Or{egression analysis having trainees’ answers to such item
participants’ productive performance or attitudes). as a criterion variable and has found that most variables

The unidimensional scale was used in a number of natidiPl&ining retention (ability to remember content) were

wide projects (Borges-Andrade, Azevedo, Pereira, ROChg,ifferent from those found in training impact at work

& Puente, 1999; Borges-Andrade, Gama, & Oliveira-Simaednodels, thus indicating that content retention, despite being
1999; see also Britto, 1999, e.g.). It had its empirical structufe®"related with impact, should not be mistaken with it

preserved and its validity confirmedtiifferent organizational Such differences in predicting the two variables - ability
environments to remember content and impact - should be interpreted in

The present study has not validated a questionnaire fgﬂe light of conceptual and methodological features

heteroevaluations of training impact at work. Grer:lte'rnVOlvmg the development of the measurement

objectivity and reliability of results would have been ensureguestlonnalre used in this research. The fllrst con.c_eptual
o . . . . issue refers to the use of the expression ability to
if similar questionnaires had been used with supervisors or

. . . . remember content in the questionnaire. In view of the wa
peers. Although the data collectapgestionnaire has obtained q . y
. . - . . the statement has been made, the ability to remember
fine validity and reliability rates, it needs improvement.

content is neither a necessary nor a sufficient condition to
When he evaluated the courses offered by three . - i
. - . . t[ansfer of training. Participants, for example, may not
Brazilian organizations with headquarters in the Federa .
- . e . - .__remember a content, but they may be able to put their newly
District — a financial institution, an airport administration

i , acquired skills into practice at work. In some cases,
enterprise and a private telephone company — Meneses

rParticipants can use them without the need to bring to mind
(2002) and Meneses and Abbad (2003) compared t & . .
all the theoretical content learned in the classroom.

empirical structure of self- and heteroevaluations of
training |  at K Usi e similar to th Therefore, computer technology learners, for example,
raining Impact at work using a scale simiiar 10 the€ oGy, 4t have to remember the software theoretical points

described in this study. The items in the heteroevaluatio&ught by teachers in order to be prepared to make correct

scale applied to supervisors and peers differ from the SeE’se of new procedures at work. In such cases, being exposed
assessment items only by the facts that they were writteEB teaching is not needed even to learn. This is true, not
using the th!rd person and ngt the first one. o necessarily because imparted knowledge is not a formal
Concerning heteroevaluations scales of training iMpagterequisite to learn how softwares should be used, but because
atwork, as seen by supervisors or peers, Meneses (2002) foynd o ints that must be remembered are not verbal information

factorial structures, in his research, that were very similar ig, hrocedures, but behaviors, steps to be taken, and strategies
the ones obtained in Abbad's (1999) impact self-evaluationgonved inknowing how taomplete the procedure.
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Conversely, participants may remember content, but they Analyses have shown thattentionis the direct
may not know how to explain it. In such a case, not taking inteffect of training measured in terms of participants’
account an eventual lack of adequate instructional planningpility to perform actions learned during the course with
participants may be said to have leaméut but nothow.  the same level of competence that was evident in learning
Such trainees do not know hovbehavehe prescribed way. tests.Transfer of trainingis the application of such
However, they casaywhat must be done. abilities in the work environment, whiteaining impact

In the context ofransferandimpact,being able toetain &t work involves measuring the effects of transfer of
is knowing howto do something after training is completed.trai”ing on participants’ performance and attitudes. Such
ltem “Imp4”, which is used to measure retention, does nd€vision would make room for a better understanding
suggest the use of such concept This variable would be mdtk cases in which r.etent.lon and transf'er. were present,
intensely correlated with impact, if the corresponding itenPUt not for a tangible impact of training on work
were asked about the participaratbility to act in harmony performance.

. . o . In research in this area, learning and retention are
with effectiveness standards and criteria taught during the . - , 9 .
course measures revealing participants’ performance in tests

evaluating the extent to which instructional objectives

. Rgferrmg again about the hypothetllcal examplehave been reached, and they are usually applied at the
involving a computer technology course, trainees who havgnd of courses. On the other hand an evidence of

learned how to work out different tables, lines and font§etention would be noticed if, some time after training

by using a word processor must remember steps and resuigicinants were submitted to a test similar to the one
of actions in order to reproduce them correctly in thei%\pplied at the end of the course and could obtain the
work environment. Here, the expressicability 0 game scores or similar ones. To prove that transfer of
remember contehtdoes net seem adequate for twogki|| has taken place, participants should show that they
reasons. The first is that the questionnaire statement seegifew how to use their new skills in their work
to refer only to trainees’ ability teaythings about the environment, even in activities whose characteristics
content, not to their ability tmake evident performance and demands are different from tasks used to evaluate
learned during training. The second problem involves thehort-term learning and retention. In this sense, transfer
idea beneath the object to be remembered. Item “Imp43f training is the direct result of training involving
seems to have made participants to focus ormdhéent maintenance (or long-term retention) and generalization,
of theoretical explanations. as Baldwin and Ford (1988) have suggested. Transfer of
In line with previously described conceptual analysesiraining, however, is not enough for training impact at work.
the aforementioned item should check if, after training] here are other factors - such as those related to the
participantsstill knew how to ddhe things taught during PSychosocial support to transfer that influence the
the course. But it did not. Apparently, the item seems t@Mmplitudeof training impact oparticipants’ performance
have limited the concept of retention lieing able lo and attitudes.
rememberthings said by the instructor about course ~ SOlely applying new skills at work is no guarantee
themes. of visible effects on participants’ global performance

For such reasons, the concept of retention in researa'i'd attitudes. In order to provide evidence that training
involving transfer of training and training impact at workhas produced positive effects on their work, participants

should be better defined or even revised. A major benefﬁhomd manifest relevant improvement in their products

- . L or work processes as well as changes in their attitudes.
of redefining would be preventing confusions in the use o The dispositional nature of performance learned
such concepts Tracey, Tannenbaum and Kavanagh (1995), . . . o

) P . y u vanagh ( ghrlng training would require a longitudinal assessment
as well as, Rouiller and Goldstein (1993), for example

of its manifestations, so that long-term observation

have confused retention with transfer. To measure transf%rouI d be done in connection with the relation between

both researches used measures based on instructinglN and old skills as well as with articulations between
purposes, which, in a few instances, can measure - at tj3'[?1‘ch abilities and the situations and environments
utmost - skill retention. The researchers ensured retemi%rrounding them. This study has made possible only
measure, but failed to include generalization and changggse analysis of training impact in two transversal

that skills acquired during training can suffer in the worksamples. In the future, longitudinal sample research on
environment. impact needs to be done and an analysis of how
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