
The strength of usability:
An attempt to measure transfer of training

Stefan Holmlid
ASLAB, Department of Computer and Information Science, Linköping University1
er
ill
l-
 for
hus
io

or
ce
rk

,
the

ave
a-
ve
ser
re

ur
ies
s,

h a
sed
lso
 of
d

to
The training of end-users has become one of the most wide
spread methods for companies to support the use of software
in an effective and efficient manner. In order to assess
whether knowledge acquired through training is transferred
and utilized in the work situation, evaluations beyond
knowledge tests need to be used. It is proposed that subjec-
tively perceived usability may be a way of evaluating trans-
fer of training. Although not equivalent to transfer of
training, it is shown that subjectively perceived usability is
one way of evaluating the transfer and utilization of knowl-
edge acquired in training to a work-situation.

As a first attempt to assess the relevance of the proposal, this
study applies one measure of usability, Software Usability
Measurement Inventory, SUMI, to evaluate the transfer of
training.

Introduction
Training end-users has earned a lot of interest during
the last decade. The research has gained its perspective
very much from the areas of psychology and instruc-
tional design. As a result the focus has been on 1)
whether individual differences, such as age, gender,

1. This research was made possible by the support of Data-
Media, Stockholm. The author wishes to acknowledge
Jurek Kirakowski for his invaluable help with SUMI, and
Jonas Löwgren for invaluable support as supervisor.

experience, education and so forth (Harrison & Rain
1992, Szajna 1994, Martocchio 1994), influence sk
levels acquired through training, or on 2) how know
edge of a system should be communicated in order
users to be able to acquire the knowledge and t
become skilful (Waern & Rabenius 1987, Martocch
1994).

Generating skilful users is one important goal f
end-user training. But what really makes a differen
is if the acquired knowledge is used in the user’s wo
situation. This is referred to astransfer of training.
Training end-users to be very skilful will, of course
matter less to a company if the users do not use 
acquired knowledge at work.

There is a need for a means to evaluate if users h
transferred training to their work situation. An evalu
tion instrument that is capable of doing so would ha
the power to change the marketplace for end-u
training companies. Traditional evaluation models a
divided into four levels; reaction, learning, behavio
and results (Garavaglia 1993). Today most compan
training end-users do only reaction-level evaluation
test if the users know what they should know throug
post-test, and evaluate if the participants were plea
with the lunch. The most responsible companies a
promise that users should have a certain degree
knowledge after training. Companies that will not en
their efforts until users utilize their new knowledge 
solve their work tasks are rare, and live a quiet life.
8 January 1996 1



2

dividual differences

ividual differences

ividual differences

ys
ki
at
k
to
ne,
cy,
ts

ty
ed
ft-

 be
 &
ter-
ossi-
ce
ility
ers
ec-
ell

nce
se-

nsfer of training.
A method for evaluating if transfer has occurred can
chosen on many grounds. Two common perspecti
are an instructional designer’s, which is based on p
chological research, and a manager’s, which is ba
on organisational theory and human resources rese

 We propose a third complementary perspectiv
from the field of human-computer interaction, reaso
for which will be shortly sketched here, although th
paper will not go into any depths on this. The evalu
tion method utilized is a usability evaluation. Th
makes it relevant to system developers. Usability ev
uations can be done on the program itself to judge 
qualitative aspect of the software. If evaluations 
training are done with the same method, system de
opers will be able to use that information in order 
make better products.

Busch (1994) states that transfer of training is 
evaluation of how well knowledge acquired in trainin
is utilized in a work situation. He describes a model
transfer of training. Transfer, in his multidisciplinar
view, is the result of a complex interplay between a 
of organisational and personal variables (Figure
Similar descriptions of transfer of training are pro
vided by Garavaglia (1993), Stine and Wildemu
(1992) and Davis and Bostrom (1993).

Competence needOrganisational factors In

Cognitive structure

Learning IndCharacteristics of

Knowledge
Self-efficiacy
Motivation

Task

Learning
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Organisational factors Ind

Working organisation

Learning organisation
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FIGURE 1. Busch (1994) multidisciplinary model of tra
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Usability, can be described in many different wa
(ISO-DIS 9241, Löwgren 1993, Porteous, Kirakows
& Corbett 1993). We will use the interpretation th
usability is an evaluation of how well part of a wor
situation might be solved with knowledge on how 
utilize a computer. Such an evaluation might be do
e.g., by looking at the aspects relevance, efficien
affect and learnability (Löwgren 1993) or the aspec
efficiency, affect, helpfulness, control, and learnabili
(Porteous et al. 1993). Both definitions might be us
to construct metrics of the usability of a piece of so
ware.

There are mainly two aspects of usability that can
measured, performance and preference (Nielsen
Levy 1994). Performance measures are of great in
est if there is a need for assessments of, e.g., the p
bility to make more products in less time. Preferen
measures on the other hand, tells us about the usab
a specific user perceives. Busch (1994), among oth
(Harrison and Rainer 1992), argue that certain subj
tive measures, such as self-efficiacy, correspond w
to actual performance. This indicates that a prefere
measure or a subjective instrument might well be u
ful in measuring transfer of training.
ttempt to measure transfer of training Introduction
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Hypotheses

Usability and transfer of training not only share con-
cepts on the level of definitions, but also more specific
concepts. Motivation, e.g., is likely to be a shared con-
cept (Harrison and Rainer 1992). If usability is to be
regarded as an evaluation of the transfer of training,
the measure of usability has to increase if training is
transferred.

The main hypothesis is therefore that

Hypothesis 1.An increase in subjectively perceived
usability indicates that transfer of training has
occurred.

According to Agassi (1980) a refutation of this hypoth-
esis has to be a ground for making useful conclusions.
It is a puzzle we need to solve.

Looking at Busch model of transfer of training,
transfer can fail to occur for several different reasons.

Some participants will learn, but will not
transfer knowledge to their work-situation.
Other participants will not learn because they
do not engage in the learning-process – thus
they have nothing to transfer. The conse-
quences are the same, but the different prob-
lems should not be mixed.

Busch 1994, p 94, [author’s transl.]

This means that transfer will more likely occur if the
student’s knowledge, self-efficiacy and motivation is
not influenced. On the basis of this we formulate the
first working hypothesis

Hypothesis 2.Self-efficiacy and motivation changes
positively through training.

Moreover, in line with Garavaglia (1993), a student
need to enter the task/learning loop of Busch’s model
for transfer to occur. On the basis of this we formulate
the second working hypothesis

Hypothesis 3.The student’s have entered the task/
learning loop.

Overview

First the study undertaken will be presented. Thereaf-
ter there will be a presentation of the results. Following

that will be a discussion around the hypotheses a
last we look into the near future.

Empirical work
The empirical work was done in close collaboratio
with an instructional company, and was performed in
real training session, with the researcher acting only
an evaluator of training. The empirical material is pr
sented more thouroughly in Holmlid (1995).

Measurement method

The instrument used in the evaluation is Software U
bility Measurement Inventory, SUMI, a questionnair
especially developed to measure subjectively p
ceived usability, carefully constructed and validated 
the Human Factors Research Group at University C
lege Cork, Ireland (Porteous et al. 1993), within th
EEC research programme MUSiC. The instrument
commercially available, which makes it easily acces
ble for practitioners, but hard to be too detailed abo
here. An evaluation using this instrument genera
both the individual users’ ratings of a system and a r
ative rating of a specific system, with a standardisat
database of over 1000 evaluations as baseline.

SUMI consists of five subscales (Porteous et 
1993)

• Efficiency, which refers to the user’s feeling that th
software is enabling the task(s) to be performed in
quick, effective and economical manner.

• Affect, which refers to the user feeling good, warm
happy or the opposite as the result of interacting
with the software.

• Helpfulness, which refers to the user’s perception
that the software communicates in a helpful way
and assists in the resolution of operational prob-
lems.

• Control, which refers to the feeling the user has th
the software is responding in a normal and consi
ent way to input and commands.
8 January 1996 The strength of usability: An attempt to measure transfer of training Empirical work



4

 to
dy
the
ry

ire
as

ery
ua-
val-
e

ard
le
e
ed
 for
ility

n
re
t
u-
ve
r-
• Learnability, which refers to the feeling the user ha
that it is relatively straightforward to become fami
iar with the software and that its tutorial interface
handbooks etc., are readable and instructive.

There is also a global scale which refers to the us
general perception of the usability of the software.

The questionnaire consists of 50 statements toge
with a three value Lickert-scale. The evaluator is ask
to check a box if she Agrees, Disagrees or Don’t kn
whether she agrees or disagrees, with the statem

The maximum score a factor might receive is 1
and due to the scoring procedure which relates a s
cific evaluation to the standardisation database, wit
mean of 50 and a standard deviation of 10.

Subjects and procedure

A total of 10 subjects, equal proportions of male a
female subjects, voluntarily participated in the stud
They were all working at the same medium siz
Swedish marketing firm, and were given trainin
adapted to their individual experience, on a we
known word processor. The trainer was an employ
from the instructional company who also had plann
the training

The study undertaken consisted of three evaluatio
One at the beginning of the training period, one at 
end of the training period, and the last evaluation t
weeks after the training period ended. The pre-stu
was performed during the first week of the trainin
period. The subjects received the SUMI questionna
8 January 1996 The strength of usability: An a
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during their first training session and were asked
bring it to the next training session. The post-stu
was performed during the last training session of 
training period, eight weeks after the pre-study. Eve
subject was asked to fill out the SUMI questionna
during the last training session. The delayed study w
performed two weeks after the post-study, and ev
subject used approximately half an hour for the eval
tion. The subjects were asked at all three times of e
uation to fill out the questionnaire according to th
instructions.

Results
Table 1 presents the median score and the stand
deviation of the evaluations. The figures in the tab
show that the subjectively perceived usability in th
pre study is poor, and around normal in the delay
study. The standard deviations shows that the users
most of the scales agree less on the perceived usab
in the delayed study than they do in the pre-study.

An analysis of variance, ANOVA, was performed i
order to assess if the differences in distribution we
significant. The result of the ANOVA yielded tha
there were some significant difference in SUMI-eval
ations. A post-hoc test after analysis of variance ga
the results in Table 2. In Table 2 the F-ratio of diffe
ence between means is presented.
TABLE 1. Median and standard deviation over the three evaluations

Pre study Post study Delayed study

Median SD Median SD Median SD

Global 43 11,48 49 11,15 53 15,56

Efficiency 47 13,27 41 12,67 44 11,43

Affect 62 11,43 62 8,07 65 9,10

Helpfulness 51 9,62 47 12,40 51 13,14

Control 40 9,04 49 11,24 53 13,85

Learnability 46 12,48 49 13,99 52 15,88
ttempt to measure transfer of training Results
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The figures in that table show if the difference between evaluations for every single factor is significant.

This data shows that there is no significant difference
between the evaluations of subjectively perceived usa-
bility, i.e., theglobal factor does not change signifi-
cantly over the three studies.

Discussion
Looking at the score on overall usability there is no
support for the hypothesis that subjectively perceived
usability increases when transfer of training occurs.
This means that either subjectively perceived usability
can not indicate whether transfer occurs or that no
transfer has occurred in this case.

This rejection will be a guide into making useful
conclusions.

We now turn to the working hypothesis, that are
concerned with the occurrence of transfer.

Users’ self-conception influences
usability

In order to be able to evaluate the possibilities for
transfer to occur, a learning organisation can choose to
evaluate the students knowledge, their motivation and
their self-efficiacy (i.e., the extent to which a person
believes she is capable of performing an action) at the
end of a learning period.

Self-efficiacy can be interpreted as self confidence.
The factorcontrol describes the user’s feeling of con-
trol over the system. As control is evaluated subjec-
tively a user’s self-efficiacy is likely to affect the
evaluation of control. A user with low confidence in

her ability to perform actions will probably rate he
control over the system lower than a person with
high degree of confidence. A user feeling in contr
over the system probably will show a high degree 
confidence, and vice versa.

Motivation can be both inner, e.g. how satisfying
task is, and outer, such as merit wages. The fac
affect describes the user’s perception of liking of th
system. It is likely that a person who feels affect to
system also has inner motivation for using the syste
A user who has inner motivation to use a specific s
tem before another in solving her tasks is likely to 
more fond of that system’s ability to support her 
solving her tasks.

Without claiming that self-efficiacy and motivation
are equivalent to the factorscontrol andaffect, those
factors are used in this study to assess the level of s
efficiacy and motivation.

In the study performed here bothcontrol andaffect
changed significantly by training, see Table 2. Th
demonstrates that self-efficiacy and motivation, in t
light of the conceptual linkage between control an
affect and self-efficiacy and motivation respectively, 
affected by training. It also indicates the close relatio
ship between subjectively perceived usability an
users’ self conception. The first working hypothesis
corroborated, and thus provide for a useful conclusio
in spite of the rejection of the main hypothesis.

One pre-requisite for transfer of training is con
firmed and we have found a way to measure th
through the use of subjectively perceived usability.

Shift of concern in usability evaluations

TABLE 2. The F-ratio of difference between means
(n=10, * p<0.05, ** p<0.01, *** p<0.001). ns=non-significant

Post-Pre Delayed-Post Delayed-Pre

Global 0,71 ns 0,07 ns 1,23 ns

Efficiency 0,80 ns 0,00 ns 0,90 ns

Affect 5,14 * 1,88 ns 13,23 ***

Helpfulness 1,74 ns 1,23 ns 0,04 ns

Control 7,51 ** 0,47 ns 11,74 ***

Learnability 0,23 ns 1,34 ns 0,47 ns
8 January 1996 The strength of usability: An attempt to measure transfer of training Discussion
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A simple goal, then, would be to strive for maximiza-
tion of these factors for every single user, and believe
that one has done what could be expected from a learn-
ing organisation. This would be a valid approach tak-
ing a more traditional perspective. Organisational
factors are to be regarded only in addition to, e.g.,
mental models and motivation (Sein, Bostrom & Olf-
man 1986).

It is also the responsibility of a learning organisation to
provide for awareness that organisational factors and
individual differences will affect the transfer of train-
ing. Sometimes even specific actions need to be taken,
e.g., at the organisational level (Busch 1994).

In order to be able to evaluate whether transfer in
fact has occurred a learning organisation need to assess
whether users have entered the task/learning loop. One
sign that users have entered the task/learning loop,
would be that they, in the delayed study, do not view
learning the system as a primary goal but that they still
feel that it is stimulating to work with the system. It
would mean that their focus is on the task, and that
they have motivation and confidence in their ability to
use, and learn about, the system for solving their tasks.
Another sign that users have entered the task/learning
loop would be that their concern about the system
changes throughout the study from a general fear and
need for safety contrasted against their work, over con-
cern about the system as such, to a concern about how
to learn new things to apply in their work.

The interpret evaluations at this level of detail, and
qualitatively, the focus needs be specific items in the
questionnaire.

Furthermore the procedure of the usability evalua-
tions used in this study provide a possibility to com-
pensate for the different situations under which the
evaluations are done. First, the evaluation form was
filled out two weeks after the training period had
ended, i.e. after the users had returned to the working
organisation, which gives us a picture of the difference
between when the user was part of the learning organi-
sation and part of the working organisation. Second,
the questionnaire was filled out in the context of their
current situation, either in the learning organisation or

the working organisation and in close connection to
period of computer use, which ensures that we will g
perspectives from both environments. Third, a meas
of subjectively perceived usability  has the possibili
to include personal characteristics, such as if the u
is interested in learning more or interested in using 
system to solve more tasks, into an evaluation.

The evaluations support the first sign. In the delay
study four users answered that they never would le
everything offered by the system, and three us
answered that they did not know if they would. Sev
users answered that they felt that it is mentally stim
lating to use the system, while three did not know. 
contrast, in the pre study, six users thought that th
would learn to use everything offered by the syste
while four did not know. Moreover, in the delaye
study, every user would like to use the system ev
day and every user would recommend it to their c
leagues.

The second sign is also supported by the eval
tions. In the pre study users showed fear of the syst
and they express a need for safety. They contrast
system with their work. Their concern is how the sy
tem could support them in their work, on a gene
level. In the post study their concern is no longer co
pled with their work tasks. The anxiety is about th
system itself. They are concerned, e.g., with how to
able to judge on information presented in order to 
able to continue working with the system. It is th
internals of the system that concerns the users. In
post-study the users are concerned with trying out n
things to support them in their work-tasks.

Both signs are supported by our study.This result
suggests that subjectively perceived usability has 
potential to assess the whether users have entered
task/learning loop. It also indicates a relationsh
between subjectively perceived usability and the situ
tion of use. The second working hypothesis is corrob
rated, and thus provide for a useful conclusion, in sp
of the rejection of the main hypothesis.

The task/learning loop has been entered, a
another pre-requisite for transfer of training has be
confirmed.

As far as subjectively perceived usability can te
training has been transferred.
8 January 1996 The strength of usability: An attempt to measure transfer of training Discussion



7

gy.

d
he

 of

-
r
-

-
-
n
,

rt

of
-

y:

).
h

.
a-

-
i-
Main conclusions

The main conclusion of this study is that usability, 
the shape used here, has a potential of being use
one instrument to indicate if transfer of training ha
occurred.

The secondary conclusions is that subjectively p
ceived usability is affected by users’ self-conceptio
and that subjectively perceived usability can be used
assess whether the task/learning loop has been ente

Limitations
The research performed here is not without limitation

First of all we fail to find support for our main
hypothesis. One reason for that can be found in 
way the global factor of SUMI is calculated from th
other factors. We have a shown a larger interest in w
is specific about users, instead of what is a normali
tion. It can also be found in the fact that SUMI’s fa
tors are not developed in order to measure transfe
training explicitly, but the usability of a software prod
uct. It would therefore be of great interest to develop
usability construct which could be used for both pu
poses.

A minor observation is that usability, in the form
used here, do not provide for an easy differentiation
any level between espoused theories and theorie
use (Busch 1994). It is a tedious, and incomplete, pr
ess to evaluate if users have only a mental model of
system which is not reflected in their use of the syst
(espoused) or if they also use the system according 
model acquiring a high degree of usability (in use).

One obvious limitation of this study is the narro
perspective both on usability, transfer and trainin
Similar investigations with different usability con
structs, different views on transfer and different wa
of training would complement this research in a fru
ful way.

This study thus can act as a ground for a continu
research on whether training can provide for usabil
of a software product, and in what ways.
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