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Abstract

Name: Robert J. Brttle

Title of Project: ~ 'From Evaluation to Meta-Evaluation of Engineers’ Training in the

Automotive Industry'

This thesis presents and analyses the evaluation of an European wide training programme
aimed at engineers working in a large multinational automotive company. The training
programme is unique in that it was conceived to address particular operational concerns and

involved a multicultural workforce from six European countries.

The evaluation of the training, which extends from the pilot stages of the programme through to
its full implementation, where Kirkpatrick’s four level evaluation framework is used, is the
company’s first large scale attempt at systematic training evaluation. The evaluation of the
programme is typical in its approach as reflected in the wide body of literature, however the
use of meta-evaluation to determine the overall value of the evaluation approach in a
commercial context provides originality and the basis for establishing an alternative approach

to evaluating vocational training.

The main body of the thesis is presented in three parts. Part I provides a critical review of the
literatﬁre relating to; learning and training; conceptualisations of evaluation; and measurem.ent
and evaluation methodology, to establish the foundation for the empirical study. Part Il is a
detailed analysis of the evaluand, the evaluation methodology employed, and the results and
outcomes from the éyaluation. Part III provides diféctions for training evaluation based on a

meta-evaluation of the empirical study.

The thesis draws conclusions with respect to the role of evaluation in organisational training.
The evaluation of training is largely conceptualised in the literature as being concerned with the

assessment of value or worth of training to an organisation, which is the prevailing paradigm of

Kirkpatrick's training evaluation framework. From the evidence obtained through the empirical

study with regard to utility, feasibility, propriety and accuracy, it is concluded that the role of

evaluation should be directed towards maximising value or worth of training through the
systematic assessment, feedback and optimisation of the identifiable parameters of the training
process, with the outcomes of training forming part of an overall evaluation of training

framework.
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Introduction

The evaluation of training has been described in the literature as an illusive activity (e.g. Goldstein ‘
et al, 1989; Patrick, 1992) which has not been integrated into the theory and practice of industrial
and commercial training. Campbell (1989), in providing an agenda for training research, asserts
that training evaluation should go beyond answering whether training interventions work in terms
of their outcomes by exploring how and why learning and performance occurs. In this sense

evaluation cannot be treated in isolation to the theory and practice of learning and training,

Despite the volume of literature on the subject, there is little evidence to suggeét that training
evaluation has successfully been put into practice. French (1953) reported that only one company
in forty made any attempt to evaluate supervisory training programmes. The Training Agency
(1989) repoﬁed that four out of every five establishments in Great Britain make no attempt to
evaluate training. Patrick (1992) comments that training is evaluated too infrequently and the little
evaluation which is done is mainly confined to the measurement of trainees’ reactions. Even very
recently, Brown (1998) in a review of corporate training evaluation concluded that evaluation of
any kind is not universally done, even though there a need to justify training and to Improve our

practice of training.

The current state of training evaluation can therefore be described as problematic in that; (i) it’s
treatment in the literature is largely independent of the bodies of knowledge pertaining to learning
and training; and (ii) theory has not been widely put into practice. Given the current state of
training evaluation, particulatly in these two respects, the investigation that lies at the heart of this

research has led the researcher into a complex web of intertwined problems and sub-problems.

From the reviews of the literature presented in parf I, through the treatment of the empiﬁcal study
in part II, to the anallysis and conclusions in part III, the researcher has attempted to draw on and
embrace the broad range of relevant concepts and elaborate the issues that emerge. It is important,
therefore, at the outset to articulate clearly the specific focus of the study whilst maintaining the

critical broad spectrum element to the research.

Purpose of Study
In 1989, a large automotive company initiated a pan-European training programme for all its
technical personnel and the programme was implemented in six European countries. It continued

for more than six years before transitioning into a global technical training programme.
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This programme provided an opportunity to apply and study training evaluation within its

contemporary paradigm with the purpose of providing a directional framework for training
evaluation within commercial organisations.

Extensive efforts have been made to evaluate the training and this study comprises those efforts
and results and contrasts the utility, feasibility, propriety and accuracy of the evaluation against
the company's business operations. In this sense, this study is not simply an evaluation of training;
by examining the evaluation itself in the form of a meta-evaluation (chapter 7) the researcher seeks

to draw conclusions with respect to how training is and could be evaluated in the given context.

The evaluation of the training was undertaken in two stages; evaluation of the pilot ;;rogramme as
part of the programme's development; and evaluation of the programme's implementation. The
implementation stage employed Kirkpatrick's framework for training evaluation for the purpose of

measuring the programme's effectiveness in terms of its stated aims.

Kirkpatrick's framework is widely regarded as the predominant framework for the evaluation of
training (Shennan and Lockhead, 1996) to the extent where it has ‘significantly shaped the human
resource development profession” (Gordon, 1997) and has become part of the language in many
large commercial organisations (¢.g. Basarab and Root, 1994). The limitations and narrowness of
Kirkpatrick with respect to the management of training and organisational development are |

explored through this study.

The training programme and its evaluation are considered in the context of the relevant literature
relating to learning and training; the broader conceptualisation of evaluation; and measurement
and evaluation methodologies. This literature also has relevance to the meta-evaluatior and to the

foundations for a new approach to the evaluation of training.

Background and Context to the Programme

In 1989, I was transferred to the company’s automotive product development division in Europe
and my role was one of providing training in quality related methods to the division’s technical
community. My position was new and had been sponsored by senior company management '
following an European management quality focus meeting called by the chairman of the
company’s automotive operations in Europe. The purpose of the meeting was to identify the
inhibitors to the achievement of immediate quality improvement which, at the time, was assessed
using customer reported “things-gone-wrong” and warranty repairs indices. The improvement was

recognised as being necessary for the company to become a best in class producer in pursuit of its

corporate mission (Figure 0-I).
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In the early eighties, the company’s senior management had been greatly influenced by Dr Ww.
Edwards Deming, a leading management consultant. It was as a result of this influence and new
emphasis on quality that the senior managers in Europe were called together by the chairman to

address the strategic quality issues.

Vision
To be a low-cost producer of the highest quality products and services which provide the best customer value.

Mission ’
The company is a world-wide leader in automotive and automotive related products and services as well as in newer industries such as
communications and financial services. Our mission is to improve continually our products and services to meet our customers’ needs

allowing us to prosper as a business and to provide a reasonable return for our stockholders, the owners of our business.

Values :
How we accomplish our mission is as important as the mission itself. Fundamental to success for the Company are these basic values:

Peaple. Our peaple are the source of our strength. They provide our corporate inteligence and determine our reputation and vitality.
Involvement and feamwork are our core human values.
Products. Our products are the end result of our efforts, and they should be the best in serving customers world-wide. As our products are

viewed, so are we viewed. -
Profits. Profits are the ultimate measure of how efficiently we provide customers with the products for their needs.

Guiding Principles
Quality comes first. To achieve customer satisfaction, the quality of our products and services must be our number one priority.

Customers are the focus of everything we do. Our work must be done with our customers in mind, providing better products and services
than our competition.
Continuous improvement is essential to our success. We must strive for excellence in everything that we do; in our products, in their
safety and value - and in our services, our human relations, our competitiveness, and our profitability.
Employee involvement is our way of life - we are a team. We must treat each other with trust and respect.
Dealers and suppliers are our partners. The company must maintain mutually beneficial relationships with dealers, suppliers, and our other
business associates.
Integrity is never compromised. The conduct of our Company world-wide must be pursued in a manner that is socially responsible and
commands respect for its integrity and for its positive contributions to society. Our doors are open to men and women alike without

- discrimination and without regard to ethnic origin or personal beliefs.

Figure 0-I: Company Vision, Mission and Guiding Principles (1982)

Unlike prévious foci on quality, Deming’s involvement with the company had facilitated a shift in
thmkmg from a ‘high quality.equates to high cost’ paradigm to one of ‘high quality equates to low
cost’ (Deming, 1982). Whereas before (iuality had been addressed by increasing cost, senior
management had started tb realise that improving quality would reduce overall costs if it was
approached correctly. The subsequent engineers’ quality improvement training programme was set
in this new paradigm and was intended to shape engineers’ thinking and provide them with the

tools to do this.

Emphasis on Quality

The emphasis on quality had previously resulted in extensive training in quality methods in the
company. This was reﬂected in the industry in general, and companies had tended to follow trends
fora particular quality fnethod. Following the consultation work by Deming with the company in

" the early eighties (Deming, 1983), the company’s quality policy letter was published (Figure 0-II)
which established the concept of ‘Company Total Quality Excellence’. This was important to the
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training programme as it was to shape the philosophy of the programme and demonstrate that

senior management, at least, recognised the significance of the programme’s philosophy.

Policy Letter A -5 Subject:  Company Total Quality Excellence

This Policy Letter sets forth the concept of “Company Total Quality Excellence” - a concept that emphasises the importance of quality in
everything that we do. Such emphasis is in keeping with our “Company Mission, Values and Guiding Principles”, which states in part: “Quality
comes first. To achieve customer satisfaction, the quality of our products and services must be our number one priority.”

The fundamental precepts of Company Totat Quality Excellence are:
Quality is defined by the customer; the customer wants products and services that, throughout their life, meet his or her needs and
expectations at a cost that represents value.
Quality Excellence can best be achieved by preventing problems rather than by detecting and correcting them after they occur.
Ali wark that is done by company employees, suppliers, and dealers is part of a process that creates a product or service for the customer.
Each person can influence some part of that process and, therefore, affect the quality of its output and ultimate customer satisfaction with our
products and services. .
Sustained quality excellence requires continuous product and process improvement. This means, regardless of how good present
- performance may be, it ean become better.
People provide the intelligence and generate the actions that are necessary to realize these improvements.
Each employee is a customer for work done by emplayees or suppliers, with a right to expect good work from others and an obligation to
contribute work of high calibre to those who, in turn, are his or her customers.

The goal of Company Total Quality Excellence is to achieve superior external and internal customer satisfaction levels. Each employees
commitment to the precepts of Total Quality Excellence and management's further commitment to implementation of supporting managerial
and operating systems is essential to realising this goal. ) . .

The President and Chief Operating Officer is responsible for interpreting and implementing this Policy Letter. The Company’s subsidiaries and
affiliated companies are encouraged to adopt a similar policy.

Figure 0-II: Company Quality Policy Letter A - 5: Company Total Quality Excellence (1984)

The notion of training in quality methods was not new to the company and significant amounts of
training had been previously undertaken for a range of quality related topics. Particular emphasis
had been given to statistical process control (SPC) training because of its relevance to
“manufacturing processes and training in other quality methods had also been undertaken, although
to a lesser extent than that of SPC. In 1989, the company’s UK operations had been awarded the

British government’s Industrial Training Award in recognition of its extensive efforts in the field.

Statistical Process Control
Within the company’s manufacturing operations extensive training had been undertaken on

Statistical Process Control (SPC). A so;called downstream quality method (see chapter 4), it is
employed for the control of the manufacturing processes. Within this context and when applied
correctly, SPC improves product conformity (improving quality) and causes a direct reduction in

warranty claims and customer complaints (Oakland, 1986).

The successes within manufacturing and the desire to improve quality in other areas of the
company had resulted in attempts to apply the method to control and improve other non-
rﬁanufacturing processes. This had met with limited success (Henshall, 1989) and had highlighted

the need for a more comprehensive range of quality methods appropriate to different contexts.
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Independent Quality Methods
In addition to SPC, there were also a plethora of other quality methods including Failure Mode and

Effects Analysis (FMC, 1984), Team Oriented Problem Solving (FMC and Sporting Body Mind,
1986), Taguchi’s Quality Engineering (Taguchi, 1986), and Quality Function Deployment
(American Supplier Institute, 1987) which were the subject of internal training programmes. Many
of the techm'ql.xes had been promoted in virtual isolation of the other techniques and promoted by

its internal sponsor as ‘the latest wonder technique’ (Henshall, 1989; 1990).

Teamwork and Quality Improvement
There was also a growing recognition of the impact of teamwork and other behavioural (people)

skills on the performance and improvement of the company’s product development and

manufacturing processes.

The corporate problem solving process and subsequent training had been devised with a
recognition of the importance of teamwork (FMC, 1986) and was aptly called Team Oriented
Problem Solving. This integrated teamwork into the problem solving process. Feedback from
participants of the UK training (Bern, 1988) was very positive concerning the inclusion of team-
building elements as part of the process and this was to later shape the design of the engineers’

quality improvement training programme.

Focus on People

Of the inhibitors identified by the European management group (FMC, 1987), several held an
affinity to the theme “Maximising workforce competence”. One of the eight working groups which
were established at the meeting was given the task of addressing the inhibitors under this theme

heading and identifying actions to overcome these inhibitors.

At the follow-up meeting some three months later (December 1987), the Maximising Workforce

Competence Group made the following recommendation: -

“Industrial Relations [Personnel Department] to develop comprehensive
approach to ensure that training throughout the European Automotive
Operations is planned and co-ordinated; that it provides proper quality focus;
and is both adequate and relevant to jobs and career development.”

In-company report (1987)

The recommendation was accepted and agreed and a training manager for the product development

division in Europe was appointed in 1989.
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European Education & Training Organisation

At that time, the company’s automotive operations were divided into three divisions; product
development group, manufacturing operations, and sales and marketing. By the nature of their
activities, the product development and manufacturing operations were closely related in terms of
the engineering process. Organisationally however, these two divisions were quite distinct from

each other. This impacted the organisation of the company’s education and training activities.

Within these‘ two divisions, the formalised education and training of the workforce was managed
separately. The manufacturing operations division, which had facilities in Belgium, France,
Génnany, Portugal, Spain and the UK, had an established European training manager responsible
for co-ordinating the division’s training needs analysis, training development and training delivery

for its European-wide operations.

The product development division, situated at two sites in Europe; Koln-Merkenich, (West)
Germany; and Laindon, Essex, UK, did not have a European training manager. Each location had

a training supervisor managed by the site personnel activity.

The two product development training functions operated separately from each other, with only
informal lines of communication between the two. As a consequence, the division’s training was
not sufficiently well co-ordinated between the two sites to adequately support the core business of

the division - to design and develop vehicles for the European market.

European Quality Education and Training Committee
Another outcome of the senior management focus group meeting, was the establishment of a

European Quality Education and Trainihg Committee. This reported to the company’s European
Quality and Strategy Committee and was co-chaired by the product development group, and

manufacturing operations Industrial Relations directors.

The training managers for the manufacturing operations and the product development group, who
reported directly to their fespective Industrial Relations directors, were appointed secretaries to the
.committee. The remaining membership of the committee comprised of line management and

quality staffs management.

Origin of the Programme
I was appointe'd in April 1989, reporting directly to the product development training manager and
assigned with the responsibility of designing, developing and implementing a ‘Quality Tool-kit’

training programme for the division’s ¢.3500 European engineers.
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A provisional programme outline was conceived (Figure 0-III). This reflected the need to transfer
knowledge and skills which were the subject of training to the engineering process. The content of
“the training was selected on the basis of my own knowledge and that of the division’s Statistical
Methods Office of contemporary engineering quality methods and were congruent with the

European manager group’s objectives.

A critical feature of the design was the supported application of quality methods in the workplace.
Knowledge and skills in terms of organisational training are enablers; that is to say they 1n
themselves are not the goal of organisational training. The goal of organisational training is to

bring about change through the facilitation of leamning (Walker, 1992).

Tichy and Sherman (1993) cite improved productivity and global competition as drivers of
organisational change; and Deming (1982) cites the decline of Western industry. Regardless of the
stimulus for change, changes are introduced to an organisation through its technology, processes,
and/or people and training, therefore, can be conceptualised in two ways with respect t6

organisational change; (i) as training to Vsupport change; and (ii) as training to initiate change.

The former is concerned with training which is intended to support the introduction of new

equipment or facilities (technology) or changes to working practices (processes). The role of
training is to provide knowledge and skills to enable people to operate the new equipment or
working practices. The latter is where training itself is the stimulus for change. The working

practices only change as a result of the training intervention.

The former view of training is consistent with Schein (1985) who distinguishes between indirect
and direct methods for orgahisational change. According to Schein, indirect methods are strategies
such as training, reward incentives and employee appraisal which support direct methods of
change such as modifying the organisation structure and work design. The latter view of training is
consistent with Woodcock and Francis (1990) who argue that the development of people through
training and communication are primary to bringing about change. The training programme

subject of this study falls into this second category.
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Reviews of the Literature




Reviews of the Literature

It takes a gredt deal of history to produce a little literature.’

Henry James(1879)

Before I summarise the product of my efforts with my reviews of the literature, I want to share

with the reader a thought I recorded (Brittle, 1995) early in my research studies:

"My current perception of 'literature searching'is best explained using the
analogy of searching a darkened house with a torch which has a narrow light
beam. The information or knowledge exists in the darkened rooms of the house
and my literature search process is one of directing the torch around the room

" to see what is there. I cannot see the whole picture at once and I do not know if
am in the right room until I have looked at what's in it. Furthermore, I do not

know how big the house is.”

A wealth of knowledge relevant to my project exists in the literature. The literature is afranged in
topic areas, or fields of study - education, psychology, management studies. At the outset, my

knowledge was very limited and I was unable to see the extent of what is known.

It is conceivable, to the naive researcher, that concepts and experiences in other fields of study
(e.g. engineering, mathematics, and business studies) - areas other than education, psychology, and
management, hold key pieces of knowledge, albeit with different labels and contexts. One could
spend a lifetime simply reading and understanding and translating the literature. Eventually one
has to accept, as the writer has, that considered boundaries must be set around the fields of

research literature and language if a project of this kind is ever to be completed. I hope that I have

set the boundaries intelligently.



Overview

Training evaluatioﬁ féatures widely in the popular training literature and yet very relatively little
has been put into practice and published. Philips (1990) observed that only 24% of 3100
executives reported that any attempted measurement of change in job related behaviour as a result
of training was made. Goldstein (1991) cites a 1986 survey of top US companies to illustrate that
although many used end of course 'happy sheets', few organisations performed any detailed

evaluation.

As a training co-ordinator for a large automotive company, my initial thoughts about evaluation
were to do with training. Of course, training is a very narrow context for evaluation, and whilst the
evaluation of training (training-evaluation) is the focus of this thesis, I have found it necessary to

explore the multiple dimensions of evaluation, particularly within the social contexts.

In order to bégin to understand evaluation, at its most general level, evaluation can be described as
a process of inquiry and conclusion. The evaluation process can be short and simple, such as the
intuitive or sub-conscious part of human nature. An example of this is a quick review by a car
driver of his journey to the supermarket. The traffic conditions observed and analysed on the

outward journey may lead to a decision to return home via a different route.

On the other hand, evaluation can be more systematic and planned, such as a study of a
manufacturing process to establish the performance of the process and how it can be improved, or
a civil engineer undertaking a structural survey of a property for a would-be buyer. Similarly, an
evaluation can be an in-depth inquiry into the impact and effect of a Juvenile Drugs Awareness
Programme. These evaluatiéris are considered and planned, requiring thought about the process of
evaluation. Morrison (1993) offers a useful account of the generality of evaluation and concludes

that it is easy to see evaluation as ‘part and parcel’ of every day activities.

Whether evaluation is spontaneous and casual, or considered and planned, information is collected
and conclusions are reached. These conclusions may, or may not, subsequently léad to some
further action. In any case,‘ through the process of evaluation, knowledge about the phenomenon
under study is gained by those involved in the enquiry process, including the evaluator, the

* participants in the evaluation, and the recipients of the information. A second piece of learning that
occurs is acquiring knowledge about the process of evaluation. For the writer, this learning Is as
imporfant, if not more so, than the former learning as this knowledge can be transferred to future

situations thereby further developing our ability to learn.
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Arguably, any study which aims to come to some conclusion, or to provide information to include
in a decision making process is evaluation. Guba and Lincoln (1989) describe evaluation as part of

a set of activities which includes research and policy studies. Collectively these are labelled

'Inquiry".

Defining evaluation is a challenging task because, by its nature, evaluation applies to a broad
spectrum of natural and social activity. Morrison (1993) describes evaluation as suffering from
“the untidiness of definition - it is a catch all term which embraces vastly different activities” (p.1).
He also suggests that a definition of evaluation which encompasses all evaluation activities in all
contexts is likely to be too generic to be of value in specific applications, whilst a deﬁm’tion which

is specific to a given context is likely to be too narrow to encompass the full scope of potential

evaluands.

Before I settle on a definition of evaluation for this thesis, it is necessary to consider the theory and
practice of evaluation and the significance of its context by developing an understanding of

(education and) training within the commercial sector of society.

Training-evaluation, like any other form of evaluation is context bound. Its definition and
conceptualisation is dependent on; its purpose; its context; and its methodology, which, in turn, are
respectively dependent on; the role of evaluation; the evaluand and its defining scope; and the .
available metrology (or measurement technology). To research and develop training evaluation,
and particularly its conceptualisation in a commercial industrial context, requires the exploration

of these related topics.

Figure I-I is a macro level mind-map (Buzan and Buzan, 1993) developed initially in the planning
stages of this work and is therefore derived from the persp.ective of the empirical study (Part II).
Althbugh this is a very general representation, it illustrates the topics associated with training

evaluation and their relationship to it.






Conceptualisations of Evaluation

To understand the conceptualisations of evaluation, it is necessary to consider the wider concept of
scientific inquiry and how it relates to evaluation. In scientific enquiry, whether set in a positivist
or post-positivist paradigm (these paradigms are discussed later), the goal of the inquirer is to

understand phenomienon.

Within these paradigms of inquiry exist conceptualisations of how evaluation is undertaken. A
conceptualisation is a general notion; a theme or a design, of an activity (Brown, 1993). .
Conceptualisations of evaluation have evolved over centuries. Planned evaluation is documented as
early as 2200BC with the selection of personnel in China (Shadish et al, 1995), however, this
review is primarily concerned with the conceptualisations of evaluation since the 1940’s, smﬁmg
with Tyler, acclaimed to be the ‘father of evaluation’ by the Joint Committee on Standards for

Educational Evaluation (1981).

Political Factors
The many parties involved in any social programme, from training in a commercial context to

good cause awareness in a voluntary sense; often have interests in the role, importance, and
continuation of the programme. Rossi and Freeman (1993) describe the evaluator’s role as an
expert witness testifying to the degree of a programme’s effectiveness within a political system
that is sensitive to weighing, assessing, and balancing the conflicting claims and interests of a

number of constituencies.

Politics is a valuing activity, with the value criteria varying between interested parties in support
of their own overt or covert aims and intentions. Evaluation therefore engages in the political
process involving multiple stakeholders and contributes knowledge to the decision making process.

Because politics relates to and influences the overall conceptualisation of evaluation, the topic is

reviewed as part of chapter 2.

Measurement and Mgthodology

Across the range of conceptualisations of evaluation presented in the literature, measurement
provides a universal way of describing, comparing and valuing phenomena. Methodology and the
techniques of evaluation vary across conceptualisations, but they provide the means by which data
is collected and analysed. The purpose of this chapter is to provide an overview of measurement
and evaluation methodologies, paying particular attention to those methods employed in the

empirical study.
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Ethical Considerations
The purpose of data collection and its subsequent analysis is to gain a true understanding of

phenomena, that is to say one which accurately reflects reality. This relies on the accuracy of the
data collected which is dependent on the honesty of responses given, particularly in the areas of

interviews, questionnaires, and observation.

If accuracy of information was the singular objective of an evaluative investigator, then by
collecting data without subjects (resbondents) knowing or consenting would increase the
likelihood of accurate data collection. Douglas (1976) argues that the only way to gather data of
any validity is for the researcher to operate in a covert manner. For researchers, including those

involved in evaluation, however, ethics are an important consideration as they have moral, legal

and professional implications.

Ethical issues relate to many aspects, including accuracy, confidentiality, breadth of consultation,
rights of consent and access, and continuity of purpose (Raffe et al, 1989). Morrison (1993)
argues that the right of the public or stakeholders to have access to evaluation data and the right of

the individual to privacy is a fundamental tension which is central to the ethical issues surrounding

evaluation.



Chapter 1

Léarning and Training




1. Learning & Training

‘Experience is the child bf Thought, and Thought is the child of Action. We

cannot learn men from books alone.

Disraeli, 1826

1.1 Introduction .

This ’chapter is divided into two parts; learning; and training. The broad spectrum of learning is
reviewed and particular emphasis is given to those areas which specifically relate to this study. An
overview of training and education is undertaken which, together with learning, provides the

training context for the review of the evaluation literature.

Despite the vast array of literature with respect to learning and training, the engineers’ quality
improvement training programme was not developed from any theoretical base. Whilst this may
appear to be unusual, many writers have commented that the theory and practice of training are
not well integrated. In the last thirty years this non-integration has been a recurring theme in the
literature. Campbell (1971) commented that whilst training and development literature was
voluminous, it was largely non-empirical. Wexley (1984) offered a similar conclusion, noting that
large areas of training, in particular the factors which facilitate the transfer of training to the
workplace, were in need of empirical study. Latham (1988) concluded that the training literature
had become more theoretical, but that training practitioners largely ignored the results from
research literature. Cannon-Bowers and Tanhenbaum (1991) observed that theories of learning
and training are not generally integrated with the practice of training, and that research findings

are not translated into useful training methods.

As part of this review, relevant aspects of the literature are retrospectively related to the engineers’

training programme in an attempt to provide its theoretical grounding.
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1.2 Learning

The modern literature of learning is vast; spanning the behavioural-associatioﬁist theories of;
Thorndike (1913); Pavlov (1927); Skinner (1938); and others, to the cognitive-organisational
theories of: Koffka (1924); Tolman (1932); Feigenbaum and Feldman (1963); and others, to the
neurophysiological theories of; Pitts and McCulloch (1947); Grossberg (1978); and others. Kim
(1993) observes that learning has been an important subject for research for psychologists,
linguists, educators and others, yet despite all the research, relatively little is known about the
human mind and the learning process. Whilst learning is a multifaceted concept and an important
aspect with regard to the evaluation of training, for the purposes of this study the review is limited
to those areas which have been directly related to adult training and work organisations in the

literature.

1.2.1 A Definition of Learning
A definition is, according to the Oxford English Dictionary (Brown, 1993), “a precise statement of

the nature, properties, scope, or essential qualities of a thing; an explanation of a concept etc.; a
statement or formal explanation of the meaning of a phrase”. These statements presuppose the
general agreement on what something is. In the case of learning, the differing theoretical
explanations make it impossible to give ‘a precise statement of the nature, properties, écope or
essential qualities’ of learning which satisfy the interpretations of the various schools in the
literature. For the purposes of this study, an operational definition of learning from Bower and

Hilgard (1981: p.11) is adopted:

“Learning refers to the change.in a subject’s behaviour.or behaviour potential

to a given situation brought about by the subject’s repeated experiences in that
situation, provided that the behaviour change cannot be explained on the basis

of the subject’s native response tendencies, maturation, or temporary states

(such as fatigue, drunkenness, drives, and so on).”

Whilst the definition is written in the wider sense of all learning, not just that restricted to humans,
it is applicable to this study. The definition is centred on the learner and the important features of

Bower and Hilgard’s definition are:

(i) The notion of change in behaviour as learning is a hypothetical construct; that is to say that it

cannot be directly observed but can only be inferred from observable behaviour (Gross, 1992).
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(ii) The explicit exclusion of the subject’s behaviours due to ‘native response tendencies’ from
learning. Native response tendencies refer a person’s natural instincts (i.e. the instinct to eat

when hungry, or to shiver when cold).

(iit) The notion of non-temporary states of behaviour change. Permanency as a feature of leémjng
is a recurring theme among many writers; Atkinson et al (1993) - “Learning may be defined as
a relatively permanent change in behaviour that results from practice.”; Coon (1983) - “A
relatively permanent change in behaviour due to past experience.”; and Kimble (1961) - “AC
relatively permanent change in behavioural potential which accompanies experience but which

is not the result of simple growth factors or of reversible influences such as fatigue or hunger.”

This third feature has particular significance to Kirkpatrick’s conceptualisation of evaluation
(Kirkpatrick, 1959, 1960, 1994), which is reviewed in chapter 2. Kirkpatrick’s interpretation of
learning does not feature permanency, and given the influence of Kirkpatrick on training in the last

30 years, this has wide ranging consequences for how training and its relationship to learning are

perceived.

1.2.2 Theories of Learning
Kerlinger (1986) defines theory as ‘a set of interrelated constructs (concepts), definitions, and

propositions that present a systematic view of phenomena by specifying relations among variables,
with the purposes of explaining and predicting phenomena’. A theory therefore is an explanation
of phenomena in terms of its variables. Theory is important to science and research as it provides
general explanations and the establishment of general laws; Braithwaite (1955) defines the purpose
of science as ‘establishing general laws covering the behaviours of the empirical events or objects
with which the scien'ce in question is concerned, and thereby to enable us to connect together with
our knowledge of the separate known events, and to make reliable predictions of events as yet

unknown’.

Patrick (1992), from an extensive review of the literature, identifies five theories of leaming which
are pertinent to training; (i) three-phase theory (Fitts, 1962); (ii) Anderson’s theory of cognitive
skills acquisition (1982, 1983); (iii) MacKay’s theory (1982); (iv) closed loop theory of motor
leamipg (Adams, 1971); and (v) schema theory of motor‘leaming (Schmidt, 1975).

Of these five theories identified by Patrick, Fitts® three-phase theory and Anderson’s theory of
cognitive skills acquisition have particular relevance to this study. Adams’ closed loop theory of
motor learning and Schmidt’s schema theory of motor learning fall outside the scope of this thesis

as the evaluand considered is not concerned with motor-skills learning and training. MacKay’s
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Leamning and Training

theory, which was developed in the area of speech production, is also not included as this has not

been generalised to other areas of learning and training in the literature.

It should be noted by the reader that in the context of this study, skill is a wide ranging concept
and includes cognitive, perceptual, motor, and social skills. Furthermore, knowledge is an
antecedént of skill. More contempérar’y training literature (Walker, 1992; Reid and Barrington,
1994; Senge et al, 1994) refer to behaviours and competencies, as opposed to skill. Within the
context of this thesis, these fall within the reference of skill and so skill is defined in the sense of
Argyle (1967) and Jackson (1989):

Skill is the capability to perform a range of functions with ease and precision
through; knowledge of what is required, the ability to translate knowledge into

specific behaviour; and a motivation to perform.

1.2.2.1 Fitts’ three-phase theory
Fitts (1962) postulates that the development of skill progresses through three overlapping stages

of; cognition; fixation / association; and autonomous. The cognitive phase is concerned with the
acquisition of knowledge and skills to a level where the learner is able to verbalise what (s)he has
learned. The fixation or associative phase is concerned with practising the skills acquired in the
first phase and the making and eliminating of errors. This phase often overlaps with the preceding
phase. The final phase is that of autonomy where, through the learner’s repeated practice of the
skills until they become automatic, skills performance requires fewer of the learner’s psychological
resources such as memory and concentration. Once again, Fitts proposes that this phase overlaps

with the preceding phase.

1.2.2.2 Anderson’s theory of cognitive skill acquisition
Anderson (1982, 1983) proposes three main stages in the learning of a skill; the declarative stage;

the knowledge compilation stage; and the tuning stage. Thé declarative stage is concerned with the
learner knowing facts relevant to the desired skill. Skill performance is attempted by the learner
using these facts. By way of illustration, Anderson cites the example of learning to drive a car
where the facts are knowing where the gear lever is and what is does. Anderson postulates that as

skill performance is dependent on the learners working memory, performance will initially be slow,

inaccurate and effortful.

The knowledge compilation stage is concerned with the development, by the learner, of specific
procedural knowledge. Procedural knowledge is knowing how to perform a skill. This learner

translation of declarative knowledge into procedural knowledge through practice or experience is
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termed by Anderson as knowledge compilation. Knowledge compilation is the learner’s
development of rules which govern procedures. The processes of knowledge compilation are;
composition where adjacent rules are collapsed or merged into more direct rules; and

proceduralisation where a rule incorporates more task relevant information.

The tuning stage is where the learner further improves procedural knowledge by tuning or
adjusting skill performance to suit a range of situations. This will involve generalising rules to suit
a wider range of applicability, discriminating between rules which have been successfully and
unsuccessfully applied in different situations; and strengthening rules which are used and

weakening rules which are not used or used unsuccessfully.

Whilst similar to Fitts’ three-phase theory, Anderson’s theory has elaborated Fitts’ ideas in greater
detail and has provided a framework for understanding a range of skills including computer
programming, text editing making geometry proofs, performing arithmetic and playing chess
(Patrick, 1992). Hunt (1989) observed that the range of applications of the theory is impressive.

With respect to the empirical study, the design of training for all content areas of the programme
followed a general model of; (i) presentation (lecture); (ii) content item practice exercise; (1)
module content practice exercise; and (iv) application to the engineering process. Contrasting this
basic model with Anderson’s theory of skill acquisition, the first element (i) of &e model relates to
Anderson’s declarative stage of skill acquisition and, to some extent, to the compilation stage. The
purpose of the presentation is to provide trainees with knowledge of the given topics by defining
principles and the framework of the methodology. These are set in the context of engineering using
simple examples or case studies. In this sense, the presentation provides a procedural framework

to the learners for the development of the compilation stage of their learning.

Each content item is reinforced in the training through the use of a learner exercise. The exercises,
normally defined in terms of a scenario or problem, provide the context for, or input to, the use of
the content item (e.g. customer product requirement information and alternative design concepts
for a corkscrew are provided and learners are asked to select the best design concept using Pugh

concept selection - see chapter 4). In terms of Anderson’s theory, this is intended to facilitate the

compilation stage of learning.

The theories identified by Patrick are concerned with the internal mechanisms of the leamer and
conceptualise learning as a progressive process. For the purpose of this study, the inference to be
drawn is that learning in the initial stages can be directed and stimulated by training, however it

should be acknowledged that training is not the only factor in this process, and that training in the
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sense of the engineers’ quality improvement training prograrmﬁe cannot directly affect the final
stages of learning. For both Fitts and Anderson, this final stage of the process is dependent on ‘the
learner’s repeated practice of the skills until they become automatic’ and ‘adjusting skill
performance to suit a range of situations’ respectively. Any assessment of training effectiveness

with respect to learning can only be done after trainees have had the opportunity to fulfil these

critera.

Another important aspect of lAeaming, with respect to training, is that of the influence of the
environment. Bandura’s (1977) social learning theory looks outside of the individual at
information exchanges with others to explain learning. Latham (1989) acknowledges Bandura’s
social learning theory as having an immediate and positive influence on training and development

programmes.

1.2.2.3 Social Learning Theory
The central idea of social learning theory is that an individual learns from another by means of

observational modelling. Observational modelling is where a person observes what another person
is doing and then does something similar. The theory states that behaviour is a continuous
reciprocal interaction among cognitive, behavioural and environmental factors and therefore
behaviour change is both determined by and affects environmental consequences. Two individual
difference factors were found (Bandura et al, 1977) to affect behaviour change, with respect to
social learning theory. These were self-efficacy (a person’s belief that (s)he can perform a given
behaviour in a given setting) and outcome expectancies (a person’s belief that the given outcome

will occur if (s)he engages in the behaviour).

The emphasis is on observation and imitation in acqﬁiring new behaviours and in regulating the
frequency and occasions of their appearance. With respect to training, this notion is significant to
the reinforcement of learning back in the workplace. Where a trainee returns from a training
course to an environment which displays the behaviours taught in the course, further learning is
likely to occur as the trainee observes and imitates the behaviours of colleagues (Latham, 1989). If
however, the trainee returns to an environment where the taught behaviours are not observed, orb
counter behaviours are evident, this will affect the trainee’s willingness to practice the behaviours

taught on the course and exclude the opportunity for further learning through observation and

imitation.

If Bandura’s social learning theory widens the perspective on learning and its significance to

training, then the evolving concept of the learning organisation further extends this perspective.



Leamning and Training

1.2.3 Learning Organisation
Many writers have conceptualised learning in an organisational sense. Populaﬁsed by Peter Senge

(1990), the term ‘learning organisation’ has proliferated much of contemporary training and
development literature. The foundations for the notion of a learning organisation were laid by
Argyris and Schon (1978), who developed the concept of single; and double-loop leaming in an
organisational context. They regarded learning as involving the detection of errors and their
subsequent correction. Where detection and correction enabled the policies and objectives of an
organisation to continue, they labelled the process single-loop learning. If, however, the detection
" and correction activities changed policies and objectives, Argyris and Schon described it as
double-loop learning as it involved learning from others and a Mllingrless to accept change.
Sugarman (1998), referring to this distinction first order (single-loop) and second order (double-
loop) learning, comments that first order leamning occurs within a framework of customary,

accepted assumptions, while second order learning questions those assumptions.

Peddler et al (1991) define a learning organisation as one which “facilitates the leaming of all its
members and continually transforms itself”. Honey & Mumford (1996) elaborate on this
definition, descfibing a learning organisation as “having managers who create an environment
where the behaviours and practices involved in continuous development are actively encouraged”.
Honey and Mumford go on to identify ten behaviours that increase learning; asking questions;
suggesting ideas; exploring options; taking risks / experimenting; being opén about the way it is;
admitting inadequacies and mistakes; converting mistakes into learning; reflecting and reviewing;

discussing what has been learned; taking responsibility for own learning and development.

Learning organisation, therefore, is a term which describes acceptable behaviours within an
organisation which are conducive to learning. It places an emphasis on the responsibility éf
individuals for their own learning and a general acceptance of this responsibility not only
encourages many individuals to learn, but has an effect on the learning of others. This, in tumn,
affects the individual’s learning. Hammond and Wille (1991) describe this concept of learning
organisation as “synergystic” in that the learning by the organisation is greater than the sum of the

" learning of its individuals.

1.2.3.1 The Learning Cycle
Sloman (1994) identifies the work of Kolb (1984) as making a significant contribution to the

_development of the learning organisation. Kolb introduced the concept of the learning cycle where
learning occurs through a 4 stage cycle of; 1) having an experience; 2) observing and reflecting on

that experience; 3) developing principles and concepts from the reflection; and 4) testing the
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principles and concepts by either replicating the original experience or trying them out in a new
similar experience, which becomes the experience in stage 1. Proponents of the learning
organisation (¢.g. Sloman, 1994; Honey & Mumford, 1996) argue that the individual’s experience

of the learning cycle can also be paralleled in the organisation.

“Therefore the significance of the concept of a learning organisation on individual learning with

respect to training are two fold:

(i) Where training is in support of organisational goals, learning is likely to be reinforced and
further learning encouraged after completion of training. Kandola (1993) acknowledges the
influence of others on an individual’s learning, arguing that an environment and culture which

‘is tolerant of risk-taking and error-making encourages individuals to attempt new skills.
Barham et al (1988) describe the learning organisation as one which is not restricted to discrete

training events, but one where it has become a continuous process and on-the-job learning is a

way of life.
(i1) Trainees bring learning skills and a sense of their own responsibility for learning to training.

Calvert et al (1994) found from an extensive survey of HRD profeésionals and line managers from
USA companies that the concept of a learning organisation forces a training department to be

unusually flexible and expert in offering just-in-time training.

Jones and Hendry (1994) argue that by widening our understanding of the contexts in which
learning occurs we begin to provide a framework for greater organizational and individual learning
capability. Jones angl Hendry observe that learning is as much.acquiréd through access to a range
of activities, ideas and skills that broaden a learner’s understanding of a variety personal, social
and employment networks, as it is through formal training. These additional characteristics of
learning are referred to by Jones and Hendry as ‘soft’ leamiﬁg characteristics, whereas ‘hard’
learning is pragmatic, formal and brought about through prescribed training. Soft learning is often
unintended, indirect, and not controlled by the organisation, yet it is central to Knowles’ (1990)
contention that adults prefer self directed learning, learn most effectively through experience, and

by means of actual day to day jobs and routines.

The significance of ‘soft’ learning to training is made clearer by Jones and Hendry in their
argument that soft learning is concerned with the social contexts in which (frained) technique is
applied and developed. This relationship between ‘soft” learning and the transfer of training to the
workplace has not been made explicit in the literature relating to transfer of training (section

1.3.2).
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The basis for Jones and Hendry’s argument is largely attributed to the notion of adult learning as
conceived by Knowles (1990). Knowles contends that adult learning is characterised by personal
autonomy, experiéntial learning, péople seeing connections between different aspects of their work
and lives, and by activities that may initially seem irrelevant to the specific job being undertaken.
Adult leaﬁﬁng‘ has been the subject of many writers (e.g. Dubin and Okun, 1973; Simpson, 1980;
and Brookfield, 1986) who all place emphasis on maturity, past experiences and a tendency

toward self directedness in their learning as distinguishing factors from younger learners.

The significance of the learning organisation to training and the evaluation of training can be
summarised in terms of the learners’ context. Where a training programme is undertaken for
learners who come from an environment which is characterised as a learning organisation, the
inference is that they are more likely to take risks and attempt to apply new skills and co-workers
are more likely to observe and learn from trainees. In this sense, the organisation is a critical factor

to both the learning process and therefore the effectiveness of the training programme.

Factors of learning, whether environmental in the sense of Bandura and Senge et al or internal to

the learner, are considered by Gagné (1970) in terms of conditions of learning.

1.2.4 Conditions of Learning
Gagné (1970) classifies human learning into five categories or domains; verbal information,

attitudes; intellectual skills; motor skills; and cognitive strategies. The basis for Gagné’s
classification is that learning occurs when an individual acquires a capability to do something, and
as the learned capability is not directly observable, it is from the learner’s behaviour that learning
capability is inferred. The behaviours are outéomes of learning and different learned capabilities

result in correspondingly different outcomes, hence the basis for his classification.

For each category or domain of learning, Gagné proposes that a whole set of factors influence
learning, and collectively described as internal and external conditions of learning. Internal
conditions of learning refer to the acquisition and mental storage of prior capabilities that are
cither essential to, or supportive of, subsequent learning. Cormier and Hagman (1987) describe
these conditions as transfer of learning or transfer of training. These are sometimes referred to in
the literature as the learner’s states of mind (e.g. Patrick, 1992). External conditions refer to the
various learning stimuli that are in the learner’s environment. These convey the (new) information;

such as knowledge and skills.

From a training perspective, conditions of learning and the relationship between the internal

conditions and the external conditions are significant. External conditions can be manipulated by
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the course design to activate and support the internal processes of learning. By recognising and
understanding that different sets of conditions are needed for learning to occur for the different
domains, appropriate training designs can be conceived for the appropriate domain. Conditions of '
learning, therefore have great significance for training. Aronson and Briggs (1983) acknowledge
Gagné’s work, along with that of Briggs (1970, 1977), as greatly contributing to what is known

about human learning that is relevant for instruction (training).

From this general review of the literature thus far, the inference to be drawn is that learning is '
conceptualised as an abstract concept which can be inferred by changes in knowledge and skill.
Changes can be brought about by the learner’s exposure to external conditions such as observation
of others, statements of information and the opportunity: to practice. These conditions alone,
however, are :not sufficient for learning to occur. Learning is also affected by the learner’s internal
conditions, in both the sense of Gagné et al and the learner’s willingness to learn. Motivation and

self efficacy are important factors to leaming and, therefore, to training and its evaluation.

1.2.5 Aspects of the Learner
The mechanistic theories of learning proposed by Fitts and Anderson and subsequently widely

adopted in the design of training pay little attention to internal aspects of the learner. Gagné, to
some extent, takes account of the learner’s characteristics with respect to learning, however these
are not elaborated to any real extent. Bandura refers to self-efficacy; the learner’s belief in his/her

capability to learn and perform a task.

Noé and Schmitt (1986) contend that learner characteristics which influence learning are of l‘Jtmost
importance. Wexley and Latham (1981) define learners’ characteristics in terms of their
trainability which they define as a function of the trainee’s ability and motivation, howe\{ef Noe

- (1986) citing Porter énd Lawler (1968) extended thé definition of trainability as a function of
ability, motivation and perbeptions of the work environment. Maier (1973) identified motivation as
a critical factor to learning in a training context, indicating that performance in training will be
poor if motivation is low or absent, however Wexley (1984) observed that the majority of
trainability studies have focused on ability factors, or as he terms ‘can do’ factors, as opposed to

" motivational factors, or ‘will do’ factors.

More recently Honey and Mumford (1986 and 1992) defined four major categories of learning
styles which' distinguished preferences of different learners. From the literature, therefore, four
aspects of the learner can be identified as being significant to learning, and hence to training and
its evaluation. These are; motivation; ability; perceptions of the work environment; and preferred.

learning styles.
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1.2.5.1 Motivation.
Steers and Porter (1975) suggested that motivation is composed of energising, directing, and

maintenance components. In a learning situation, Steers and Porter argue that motivation is the
force that influences enthusiasm about the programme (energizer); a stimulus that directs
participants to learn and to attempt to master the content of the programme (director); and a force

that influences the use of newly acquired knowledge and skills (maintenance).

With regard to the effect of the work environment on motivation to learn and apply knowledge and
skills to the job, O’Connor et al (1984) suggests that trainees’ perceptions of task constraints, such
as lack of equipment or financial resources, may indirectly influence behaviour change and
learning by cither reducing motivation to learn new skills or application of skills acquired in

training to job tasks.

1.2.5.2 Ability
Ability is defined an terms of a learner’s capacities related to the performance of some set of tasks

(Fleishman and Mumford, 1989). These general capacities vary in individuals and can develop
over time through the interplay between genetic influences and the cumulative effects of prior

developmental experiences (Lohman and Snow, 1984).

The significance of learner ability on training is well documented. Noe (1986) concluded from a
review of the literature that most studies addressing trainability had focused on learner’s ability.
Patrick (1992) distinguishes abilities in terms of cognitive' and motor abilities and observes that
many different ability taxonomies exist w1thm the same areas concluding that whilst none are

incorrect, each is more useful in a different context.

Fleishman and Mumford (1989) comment similarly and from an extensive review of the literature
identify fifty learner ability constructs for consideration m learning and training. These are too
numerous to list here, but include, for example, constructs such as oral comprehension,
memorizatrion, and perceptual speed. Fleishman and Mumford conclude that individual capacities

that trainees bring are a critical determinant to the success of training efforts.

1.2.5.3 Perceptions of the Work Environment
Clark et al (1993) found that learners in-an organisational context who did not beliqve their

supervisors would support the application of new learning to the job had a negative effect on their
willingness to learn. Reid and Barrington (1994) and Sloman (1994) draw similar conclusions
from their extensive reviews of the literature and contend that the management of work-

environment conditions with respect to training is an area much neglected by most training
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departments. Reid and Barrington’s analysis extends beyond supervision to include all workers

within the organisation and draw parallels to the concept of learning organisation.

1.2.5.4 Learning Styles
Building on the work of Kolb (1974), Honey and Mumford (1986, 1992) distinguished learner

preferences into four categories; (i) activists; (ii) reflectors; (iii) theorists; and (iv) pragmatists.
Honey and Mumford derive their categories with respect to experiential learning and in the context

of Kolb’s (1974) learning cycle.

Activists are characterised by their destire to fully involve themselves in n;\v experiences and
tending to have few biases. Honey and Mumford describe them as ‘enjoying the here and now and
happy to be dominated by experiences’. Other characteristics of activists include their open-

. mindedness and enjoyment of challenges. They tend not to thrive on longer term implementation

and consolidation of experiences.

Reflectors are characterised by preferences to collect and analyse information from a range of
experiences and events before reaching definitive conclusions. They have a preferences for viewing
problems or experiences from different perspectives and tend to be cautious and thoughtful before
committing to an idea. Reflectors characteristically adopt a low proﬁlé, preferring to listen to

others as opposed to taking the lead in discussions.

Theorists are characterised by assimilating disparate facts into coherent theories. They think
problems through in a vertical, step by step logical way. They prefer basic principles and models
and their thinking rationale is based on logic. Subjective judgements and lateral thinking are areas
which theorists tend to find uncomfortable. o

Pragmatists are distinguished by their preference to apply ideas which attract them to see if they
work in practice. They regard problems as challenges and look for the practicality of new concepts
and ideas. Pragmatists tend not to value open ended discussions or philosophical debate which do

not yield actionable outcomes.

Whilst Honey and Mumford derive their categories with respect to experiential learning, Reid and
Barrington (1994) observed that the notion of leéming styles is an important factor to the design of
training. Different learners respond better to different instructional methods and theref;)re, as part
of a training needs analysis, the types of learners should be identified and their preferences

reflected in the design of training.
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As trainers, we have no direct control or influence over the outcomes of training; we can only
control and influence the training process and the inputs to the process. With regard to the
evaluation of training, measuring outputs in the sense of Kirkpatrick provides little information
about the training process or the inputs to the training. With a given, or limited, level of resource,
information on inputs and process is far more valuable in terms of the management and

improvement of the programme than that on its outputs (see chapter 7 for analysis and discussion).

1.2.6 Relationship of Learning to Training
Gagné, Briggs and Wager (1992) argue that training should stimulate individuals in such a way as

to bring about desired changes in behaviour. The process that makes such change happen is called
learning and the situation fhat sets the process into effect is called a learning situation. The
relationships between learning situations and behaviour change are referred to by Gagné (1970,
1985) as the conditions of learning. These are the conditions, both internal and external to the

learner, that make learning occur.

The inference to be drawn from the literature with respect to training in the context of this study is
that whilst learning is the principle aim of training and, as such, provides the basis for evaluating
training effectiveness, it is not exclusive to training. Learning occurs within and outside of
training. Individuals learn from others in the sense of Bandura, and as part of an organisation
where there exists an environment and culture which is encouraging to leaﬁling by being tolerant
of risk-taking and error-making as in Peddler et al (1991). A training programme can shape the
learning of an individual within an organisation without that individual participating directly in the

training programme.

1.3 Training

From the general introduction, the reader will have recognised that context is a critical defining
factor of evaluation. The general context _for the subject of this research are the fields of education
and training. The specific topic of the evaluation is the training programme itself, which is

considered in detail in Chapter 4.

The engineers’ quality improvement training programme is described colloquially as a training
programme. This is based on the popular perception within the company that the Education &
Training department provide a training service, with the exception of sponsored undergraduate and
post graduate degree programmes which are considered to be education. The following sections

review the literature in an attempt to understand and distinguish education from training.
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- 1.3.1 Definitions of Education and Training
Since joining the Education and Training department in 1987, and perhaps even before, I have

pondered the quesﬁon “what is 'education' and what is 'training' and what is the difference?” This
question has never been answered satisfactorily. My first training manager told me that 'education’
was concérned with generality and 'training' was specific - a view shared by Glaser (1962) who
used the specificity of objectives to distinguish training from education. This in itself does not

provide a clear distinction; at what point does generality become specificity?

Definitions of education and of training commonly referred to in the literature (e.g. Patrick, 1992;
‘Bramley, 1991) are those of the Department of Employment (1971). The Department of
Employment define education as:

‘Activities which aim at developing the knowledge, moral values and
understanding required in all walks of life rather than knowledge and skills
related to only a limited field of activity. The purpose of education is to provide
the conditions essential for young j)ersons and adults to develop an
understanding of the traditions and ideas influencing the society in which we
live, of their own and other cultures and of the laws of nature, and to acquire
linguistic and other skills which are the basic to learning, personal

development, creativity and communication.’

This definition draws a distinction between ‘knowledge, moral values and understanding required
in all walks of life’ and those ‘related to a limited field of activity’. The implication is, similarly to
Glaser, that generality distinguishes education from training. This is reinforced by the latter part of
the definition which describes a wide ranging purpose to-education. This description of the purpose
of education relates the definition to the wide ranging curricula of education, and not just singular

activities of education.
With regard to training, the Department of Employment (1971) offer the following definition:

‘The systematic development of the attitude / knowledge / skill behaviour pattern

required by an individual in order to perform adequately to a given task or job'.

By this definition, training is conceptualised as being ‘systematically developed” imﬁlying planning
and controlled activities to develop an individual’s attitudes, knowledge and skills within a specific
task or job context. It focuses on the individual (whereas education is defined in terms of groups)

and on a given job or task, where performance is the criterion for success.
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The inference to be drawn from these definitions is that training is centred on job or task
performance of individuals, whereas education is concerned with the whole arena of knowledge in

all walks of life for all people.

French (1989) draws similar conclusions from the literature. Citing definitions given by Moore
(1982), French observes; (i) that education is distinguished from training by its generality; and (i1)
that a particular approach to learning is distinguished between education and training. French
argues that education is held to an orgahjc view (one of personal growth) and training to a

mechanical view (one of behavioural expression).

More recently however, Reid and Barrington (1994) have observed that the terms ‘education” and
‘training’ are both frequently used in training literature And suggest ‘that perhaps the nation is
beginning to bring together its education and its training activities” (p.42). Training has evolved
significantly in recent years in order to keep pace with technological advances and the increasing
levels of skills demanded of the workforce (Ashton and Green, 1996). The traditional narrow view

of training no longer holds for many areas of the workforce.

Returning to the Department of Employment’s definitions from this perspective, the definition of
training is more specifically framed than for that of education. It does not refer to the wide arena
of all training for all people, as is the case for education, but for a specific task or job for an
individual. In this sense, it is the frame of definition, as opposed to the concept it conveys, which is

more specific for training and more general for education.

It is my contention that the distinguishing factors of education and training are diminishing as

~ training continually develops its learning strategies and expands its curricula. The similarities
between éducation and training outweigh the differences and therefore, for the purposes of this
study, the review of the literature with regard to evaluation in chapter 2 deliberately crosses the
boundaries into evaluation of education with the intention of providing a more comprehensive and

informative review.

One significant difference, however, between education and training in a general sense, is that of
- the relationship between the traditional view of training and the performance of work. Learning is
directed at bringing about changes in job performance, and this relationship is the focus of transfer

of training.
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1.3.2 Transfer of Training
The term ‘transfer of training’ is widely used within education and training literature. The term is

used to reflect a wide range of concepts including; acquisition; performance; and relearning of

knowledge, skills and attitudes during and following training.
Buckley and Caple (1992) ) define transfer of training:

‘Transfer of training occurs whenever the existence of a previously established
habit or skill has an influence on the acquisition, performance or relearning of
another habit or skill. In the training context positive transfer will have taken

- place if the trainee is able to apply on the job what has been learned in training
with relative ease or is able to learn a new task more quickly as a result of
earlier training on another task. Conversely negative transfer arises when
performance on the job or on the new task is decelerated or hindered by what'

knowledge and skills have been acquired.’

Buckley and Caple characterise transfer of training in two respects; (i) as the influence of previous
learning on new learning; and (ii) as the application of trained skills to the job. Transfer of
training, therefore takes place both during the learning of new skills and in the performance of

those skills.

The notion of previous learning influencing new learning, is also termed ‘transfer of learning’ by

Cormier and Hagman (1987), who use the terms ‘transfer of learning’ and ‘transfer of training’

interchangeably.

The literature can be distinguished as centring on two main topics; transfer with respect to
acquiring (learning) new skills; and transfer with respect to applying new skills. The former
features largely in the literature of learning, which was reviewed previously. The latter is the focus

of many training writers and has particular importance with respect to the evaluation of training.

The application of trained skills forms the focus of definitions offered by se\;eral writers. Broad -
and Newstrom (1992) define transfer of training as “the effective and continuing application, by
trainees to their job, ~of the knowledge and skills gained in training”; Wexley and Latham (1981)
define transfer of training as “the degree to which trainees effectively apply the knowledge, skills,
and attitudes gained in a training context to the job”; Baldwin and Ford (1988) offer a similar
definition as “for transfer to have occurred, learned behaviour must be generalised to the job

context and maintained over a period of time on the job™; and Phillips (1991), “transfer of training

30



refers to the extent to which the learned behaviour from the HRD [Human Resources

Development] program is used on the job™.

Broad and Newstrom (op.cit.) and Baldwin and Ford (op.cit.) make explicit another dimension of
transfer of training; that of continuing application. Patrick (1992) terms this as ‘retention’ and
“goes on to identify factors affecting retention, commenting on the high level of agreement within

the literature.

- 1.3.2.1 Factors affecting Transfer and Retention.
Patrick concludes from the literature that retention of skills is positively related to the level of

learning at the end of a training course. Citing Gardin and Sitterly (1972), Patrick identifies three
generalisations from the literature; (i) performance level at the end of training; (ii) duration of
retention interval (between training and using the skills); and (iii) skills rehearsal. Generalisations

(i1) and (iii) are both concerned with timeliness of training given to trainees.

Patrick found literature to support the notion that where a trainee achieved a high level of skill
performance at the end of training they were more likely to retain the skills for a longer period of
time than those who didn’t master skills performance. With regard to retention intervals and
rehearsal, not surprisingly, Patrick found evidence to suggest that the longer skills weré not used
(retention period) the greater the likelihood they would be lost by the trainee. With respect to

training delivery and to training evaluation, timeliness of training is an important factor to training

outcomes.

Baldwin and Ford (1988) identified factors of transfer in terms of training inputs and
environmental characteristics from their extensive review of the organisational training literature.
They concluded that trainee characteristics such as ability, personality and motivation; and
training design in terms of transfer strategies employed are significant factors to the generalisation

and maintenance of trained skills on the job.

1.3.2.2 Transfer Strategies .
Broad and Newstrom (1992) describe the aim of training as being to maximise the amount of

positive transfer. Baldwin and Ford (1988) identify four basic strategies for the transfer of training
from an extensive review of empirical research; identical elements; general principles; stimulus

variability; and conditions of practice.

The notion of identical elements was originally proposed by Thorndike and Woodworth (1901)

who hypothesised that transfer is maximised to the degree that there are identical stimulus and

31



Learning and Training

response elements in the training and transfer settings. Baldwin and Ford found empirical research
which supported the use of identical elements as a strategy of increasing the retention of motor

skills and verbal skills.

Training through general principles maintains that transfer is facilitated when trainees are faught
the general rules and theoretical principles that underlie the training content which is applicable to
the job. Again, Baldwin and Ford found empirical evidence to support this strategy, particularly

with respect to cognitive skills (e.g. Crannell, 1956; and Goldbeck et al, 1957).

Stimulus variability is the notion that positive transfer is maximiséd when a variety of relevant
training stimuli are employed. The use of several exé.mples of a concept strengthens trainees’
understanding so that they are more likely to see the applicability of a concept in a new situation.
In additional to the empirical support for the strategy of stimulus variability found by Baldwin and
qud, Cormier and Hagman (1987) identify several studies (e.g. Gick and Holyoak, 1983; and
Homa and Cultice, 1984) which support the hypothesis that positive transfer inéreases with R

stimulus variability.

Conditions of practice subdivide into several strategies for training design; massed/distributed
training; whole/part training; feedback; and over-learning. Massed/distributed training concerns
dividing training into segments, with Baldwin and Ford observing research evidence to suggest that
distributed training is more likely to be retained longer. Whole/part training concerns the
practising by trainees of content material either as a whole, or as constituent parts. From the
research, Baldwin and Ford conclude that the practice of the whole is more effective with regard to
transfer when either trainee intelligence is high; training is distributed, rather than massed; or the

training material has a low (simple) level of complexity.

FeedbackA refers to information provided to traineeé about their performance both within training
and after training. Baldwin and Ford found evidence to support feedback as being critical. Over-
learning refers to the process of providirig trainees with continued practice far beyond the point
when the skill has been performed successfully. ﬂe hypothesis is that the greater the amount of
over-learning, the greater the subsequent retention of the trained material. Again Baldwin and Ford

found considerable evidence in support of this.

1.3.2.3 Transfer Problems *
Transfer of training , or the lack of it, is the attention of many writers. Hoffman (1983) reported

estimates that only 10% of expenditures for training resulted in observable behaviour change on

the job. Similarly, Baldwin and Ford (1988) concluded that there was a growing recognition of a
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‘transfer problem’ and estimated that USA industries spend up to $100 billion dollars annually on
training and development with less that 10% of expenditures resulting in transfer to the job.
However, Phllhps (1991), who estunates the total expenditure on training in the US to be at
approximately $100 billion, observes that the lack of evaluation directed at measuring ‘bottom line

results’ hinders measurement of transfer in financial terms.

Broad and Newstrum (1992) identify transfer of training as a problem, but conclude that there is
relatively little empirical research on transfer problems. With respect to evaluation of training,
transfer problems have particular significance. Much contemporary literature emphasises the need
for evaluations to measure ~training in terms of its contribution to the business. Several writers
(e.g. Phillips, 1994; and Basarab and Root, 1994) have described this in terms of a refurn on

training investment for organisations.

With regard to the evaluation of training, transfer of training (as the application of learned skills to
the job) occurs away from the training environment; after the trainee has finished with training and
returned to the job. Transfer of training is a problem, yet it is unclear from the literature as to
whom the problem belongs. Training is the concern of the training department, yet this is often
perceived as mérely providing training courses which potentially meet the organisations needs

(Brinkerhoff, 1991).

The inference to be drawn from the literature is the criticality of transfer of training to the
achievement of training outcome objectives and organisational goals. Issues concerning the factors

which-affect transfer would seem a significant consideration for any evaluation attempt.

1.3.3 Approaches to Training
The purpose of this review is to consider the general philosophy of training demgn, development

and delivery and those models or approaches which are most prevalent in the literature and
practice. The training programme considered in Part IT was conceived to meet perceived
organisation needs and was based on a practical, as opposed to a theoretical, design framework.

Relevant concepts and approaches are taken from the literature and retrospectively applied.

Goldstein (1989) describes training as a multifaceted phenomenon concerned with basic adult
education processes requiring; the development of theories and methods to describe and specify the
training needs of the organisation; the design of interventions to meet training needs; and the

evaluation of interventions.
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Reid and Barrington (1994) conceive training as a learning system and identify eight generalised
approaches to training; learning by exposure; educational approach; problem centred approach;
action learning approach; the systems approach; the analytical approach; the competencies

approach; and the training process approach.

Bramley (1991) identifies the model of training which is most prevalent to be the individual
training model which is derived from educational practice. The focus of this model s, as its name
suggests, the individual learner and the process is one of encouraging individual learners to learn
something which is deemed to be useful to the organisation and then expecting those individuals to
find uses for their learning. Bramley cites craft apprentice training as an exampie of this approach

to training.

Newby (1992) defines training in terms of ‘the systematic cycle of training’ where the focus is
business operational objectives. The basic process is; (i) needs identification, (i1) priority setting;
(iii) objectives setting; (iv) specification of learners; (v) design and development of training
(curriculum, methods, and media); (vi) delivery of training; and (vii) reinforcement of learning.
Newby places evaluation at the end of the cycle, but relates it back to each preceding stage as a

judgement activity.

Camp et al (1986) define training as a sequential model and emphasise the preparation steps of
training as important for the success of the training. The stages of the sequential model are; (i)
data gathering/diagnosis; (ii) establish objectives; (iii) identify resources; (iv) develop curriculum;
) plari logistics; (vi) perform training; (vii) facilitate transfer of learning; and (viii) data .
gathering/evaluation. Camp et al identify a ninth activity ‘soliciting feedback’ which links to each

of the eight stages.

Jackson (1989) identifies a similar approach to training; (i) identification of training needs; (i)
analyse training needs; (iii) write training objectives; (iv) determine and develop programme
content and methods; (v) conduct programme; (vi) evaluate programme; (vii) communicate
programme results. Jackson identifies feedback loops from the ‘evaluate programme’ stage to

stages (ii) to (vi) inclusive for programme adjustments.

The distinguishing factors of all these approaches are; (i) the identification of training needs in
terms of operational objectives followed by; (ii) systematic processing of information through a
training design and development stage through to; (iii) delivery of training to trainees. In the cases

of Newby and Camp et al, a follow-up reinforcement / learning transfer facilitation stage is
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included. A further significant distinguishing factor is that they all position evaluation at the end of

the cycle or process.

From this review, four key activities emerge; training needs analysis; training design; delivery; and
training evaluation. The literature relating to the first three are reviewed here, and the last, as it is

the subject of this thesis, is reviewed in chapters 2 and 3.

- 1.3.4 Training Needs Analysis
Ostroff and Ford (1989) argue that training needs analysis is an important step in the training

process as it provides critical input to the development and evaluation of training programmes.
This argument is supported by Wexley and Latham (1981), Gagné et al (1985), and Tannenbaum
and Yukl (1992) who all maintain that a thorough training needs analysis should be conducted

prior to the development of training.

Dalziel (1991) defines training needs as the gap which exists betweén the present skills and
knowledge of employees and the skills and knowledge they require for effective performance.
Training needs analysis, therefore, provides trainers with information on who needs training in
terms of skills and knowledge, what the content of the training should be, and when the training
should be delivered (Wexley, 1984; Reid and Barrington, 1994). McGehee and Thayer (1961)
offer a framework for understanding the training needs analysis process which identifies three
components; (i) organisational analysis, (ii) task (operations) analysis; and (ii1) person analysis.
Tannenbaum and Yukl (1992) endorsed this framework in their review of literature but found little

empirical evidence to suggest it was actively applied.

1.3.4.1 Organisational Analysis
Organisational analysis is concerned with the study of the entlre organisation and includes its

objectives and available resources. The Training needs analysis identifies gaps between
organisational performance and targets and identifies those areas where training offers a viable

strategy for closing the gaps / meeting organisational goals.

Brarnley (1991) positions training and development as a subsystem of the organisation which has
inputs from and outputs to the organisation and argues that if this interaction is to result in
increased organisational effectiveness, then priorities for training needs must relate to

organisational goals.
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Neale (1991) proposes the performance management approach to organisational analysis which
consists of identifying specific and recognisable standards of work for all staff against which their

performance can be assessed and their training needs established.

1.3.4.2 Task Analysis '
A task analysis stems from the conclusions drawn from organisational analysis and determines the

activities performed on the job and the conditions under which the jobs are done (Goldstein, 1986).
The aim of the analysis is to collect and analyse information regarding the knowledge and skills

necessary for effectiveness on the job.

Boydell (1977) describes task analysis as a process of examining a job in detail and Reid and
Barrington (1994) identifies three types of task analysis; comprehensive analysis where every task
- required for the job is identified and expressed in terms of skills, knowledge and attitude; key task
analysis where tasks are prioritised in order of importance before they are analysed in detail; and
problem centred analysis where analysis is limited to a problem considered to have a training
solution. The methodology for undertaking task analysis varies and are well documented in the

literature.

Patrick (1992) identifies four methods; hierarchical task analysis; critical incident techhjque; task
inventories; and trainability analyses. In each case, the goal is to break down a task into specific

clements which lend themselves to the specification of training objectives.

1.3.4.3 - Persons Analysis
A persons analysis determines which people in an organisation / department require training and

what the types of .training should be. The analysis determines the extent to which individuals are
able to perform ﬂwir jobs with respect to the requirements of the organisation. Bramley (1991)
describes the intention as being to assess perfonhance levels against those required in the job. The
difference between performance and job requirements does not necessarily imply a training need
and may be due to other factors such as organisatiohal culture and structure, and rewards systems
(Mager and Pipe, 1990). Training needs analysis provides a specification for training and
importantly, with respect to training evaluation, identifies organisational, task, or people needs
which are beyond the scope of training. Where undertaken, the training needs analysis ‘provides a

valuable input to the evaluation of training.

'With respect to this study, no formal rigorous training needs analysis was conducted, although the
need to address quality improvement through education and training was determined in general

terms in an organisational sense. The recognition by senior company management as part of an
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overall operating review was politically sufficient to justify the development and introduction of
the programme, and the urgency to respond to senior management outweighed the perceived
benefit of a rigorous training needs analysis. This approach to training is congruent with the
observations of many writers, most notably Goldstein (1989) who comments that training is a

pragmatist activity which is largely divorced from its theory and published research.

1.3.5 Training Design and Development
Patrick (1992) identifies three main components to a fully designed training programme; @)

training content; (i) training methods and strategies; and (iii) trainee characteristics. Within the
literature, training content is determined through the training needs analysis (see section 1.3.4),
however the conter;t of the training subject of this study was determined largely by benchmarking
(Fitz-enz, 1993). Benchmarking is a process of looking outside one’s own arena of operation, .
whether that be a department, a corporation or an industry, to look at and compare the approaches
of others to one’s own operations. With the engiheers’ quality imbrovement training programme,

the content was largely determined through external benchmarking of Pacific Rim manufacturers..

Training methods and strategies organise training content into a fully designed training programme
and many approaches have been proposed in the literature (e.g8. Goldstein, 1980; Reigeluth, 1983;
and Gagné et al 1992), although little empirical evidence can be found in support of these
approaches (Reid and Barrington, 1994). Whilst a detailed review of the literature is beyond the
scope of this study, a general review of the key principles of training design is significant since, as
the reader will discover, training or instructional design theory is focused on process. In chapter 2,
the reader will observe that evaluation theory with respect to training and instruction is focused on

outcomes. This dislocation of focus forms part of the basis for the metaevaluation in Part III of the

study.

A significant amount of the training design literature is referenced as ‘Instructional System
Design’ which is most prominent in the USA. Reigeluth (1983) defines instructional system design
‘as a discipline that is concerned with understanding and improving one aspect of education: the
process of instruction.’ and describes the purpose as ‘to devise optimal methods of instruction to

bring about desired changes in student knowledge and skills’.

Instructional system design literature refers to instructors and instruction, whereas other writers
refer to trainers and training in a general sense, and classroom or trainer-led training in an
instructional sense. For the purposes of this review, I have used the term trainer throughout, and

instruction to refer to classroom or trainer led training.
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1.3.5.1 Theoretical Bases for Training Design
Stammers (1987) describes both education and training as areas of the applied psychology of

learning and as such they hold to a common theoretical base. Stammers observes that both can be -
generalised as instructional activities, where the aim is to produce some degree of control over

learning events. The theory of instruction provides the applied theoretical bases for training design.

Bruner (1966) describes the theory of instruction as important in providing rules concerning the
most effective way of achieving knowledge or skill. He suggests that there are four major
components in a theory of instruction,; .(i) the experiences which most effectively implant in the
learner a predisposition towards learning; (ii) the structure of the content (which he refers to as the
body of knowledge) so that it can be readily understood by the learner; (iii) the most effective
sequences in which to present training materials to be leémed; and (iv) the nature and timing of

rewards and punishments in the process of learning and instruction (or as he describes teaching).

Within the literature, many theories of training design are offered, however Reigeluth (1983)
identifies eight perspectives as being significant to the desigﬂ of instruction (training); Prescriptive
Model of Instruction (Gagne and Briggs, 1979); Behavioural Approach to Instructional
Prescription (Gropper, 1974, 1975, 1983); Algo-heuristic theory of instruction (Landa ,1983);
Structural Learning Theory (Scandura, 1983; Scandura and Brainerd, 1978); Cognitive Theory
of Inquiry Teaching (Collins and Stevens, 1983); Component Display Theory (Merrill,1983);
Elaboration Theory of Instruction (Reigeluth and Stein, 1983); and Motivational Design of
Instruction (Keller, 1983). With the exception of Gropper’s (1974) Behavioural Approach to
Instructional Prescription and Scandura and Brainerd’s (1978) Structural Learning Theory, these

perspectives are also acknowledged by Patrick (1992) as being significant to the design of training.

To avoid a lengthy discussion in the main body of this thesis, these theories are reviewed in
appendix A, where their relevance to the training programme design presented in part I is also

considered.

Snelbecker’s (1983) review of these instructional theories relate all to; (i) the analysis and
establishment of educational goals; (ii) the initial state of the learner prior to instruction; (ii1) the
“conditions that interact with training methods and effectiveness, but cannot be directly

manipulated; and (iv) feedback to the leamner.

The establishment of goals and learning objectives not only provides the specification, or blue-
print requirements of training, but also provides a scale against which aspects of training and

training outcomes can be measured. This is not a novel idea for the evaluation of training and their

38



importance cannot be overstated. These goals and objectives are central to training; they are
derived from organisational, person-related or task related needs which encompass the potential
contribution of training to the organisation; and they are written in terms of the learner and
implicitly distinguish the achievements that can be derived from training and those which are

beyond its scope.

The initial state of the learner encompasses a wide array of factors. The motivation of the learner,
the temporal relevance of the content of the training, and the prior level of knowledge and skill are
all identified within the body of theory reviewed as having significance to the design, and
consequently the effectiveness, of training. From the perspective of the wider conceptualisations of
evaluation (e.g. Context-Input-Process-Product; see Appendix B), the initial state of the learner is

of particular interest.

Conditions that interact with training, and are external to training in the sense that they cannot be
directly manipulated by the training design or delivery, are important noise factors which

potentially determine to varying degrees the effectiveness of a training programme or intervention.
As these noise factors are significant to training, then they have significance for the evaluation of
trémmg. Evaluation in isolation from noise factors is unlikely to yield reliable information for the

improvement and decision making goals of training evaluation.

Finally, feedback to the learner is an important aspect of training design. This is not restricted to
the structured learning environment, but extends to the learner’s continuing learning as part of the
deployment (or not) of trained skills to the workplace. Evaluation has the potential to provide

feedback at varying degrees of speciﬁcity~ to learners long after training is completed.

From chapters 2, 7 and 8, it will become very apparent that the design of evaluation is
interdependent with the nature of its evaluand and yet little attention is given to this in the
literature. The theories and methods of training and the conceptualisations and methods of training

evaluation are in the main treated separately.

1.3.5.2 Bloom's Taxonomy of Educational Objectives
" A recurring aspect of instructional design is the use of instructional goals. Gagné et al (1992)

define a goal as a desirable state of affairs and in the context of instruction provide an achievement
aim for instruction. Whilst goals provide the general achievement aims for training or instruction,
they are considered to be too generic and are therefore often translated into instructional or

learning objéctives.
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With respect to the design of the programme, significant attembts were made to use learning
objectives to drive the design of the programme; These provided valuable criteria for the
subsequent development of level 2 evaluation instruments. The learning objectives employed were
those of Bloom (1956). This selection was determined by the existing knowledge of members of
the development team and whilst employed with varying interpretations of the different design and

development team members, broadly followed Bloom’s conception.

Bloom's taxonomy comprises general and specific categories of outcomes of instruction. The
intended outcorhes are expressed in terms of the intended behaviour of students - the ways in
which they are able to act, think, or feel as a result of participating in training. Bloom identifies
three major domains; (i) cognitive domain which is concerned largely with information and
knowledge; (ii) affective domain which relates to attitudes, emotions and values; and (ii1)
psychomotor domain which involves muscular and motor skills. Within the programme only the
cognitive and affective domain were applied, the psychomotor domain was considered not to be

appropriate.

1.3.5.2.1 The Cognitive Domain
This domain is based on a set of progressive categories ranging from the knowledge of facts to the

intellectual process of evaluation. Each category within the domain includes the behaviour at the
lower levels. There are six major categories within this domain and these are summarised in Table

1-L.

Bloom’s top three levels; analysis; synthesis; and evaluation are sometimes collectively described
'~ as ‘invention’ (Walkin, 1990). Learners demonstrate inventiveness by breaking down information
into parts (analysis), combine with parts from other information to form new concepts (synthesis)

and review those new concepts within a given context (evaluation).
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1.3.5.3 Application of behavioural objectives
During the development of the programme initial attempts were made at writing behavioural

objectives within the cognitive domain for both the technical and people skills elements of the

programme.

It was intended that the objectives prepared for each of the modules would serve three main
purposes: i) to provide a design specification for the instructional elements of each module, 1) to
be used to compare and develop the content linkages between the modules, and iii) for the
simultaneous writing of the case study. Whilst development of the behavioural objectives provided '
the general direction and shape for the design and development of material they were found to be
time consuming in the short term. As management pressure to launch the programme increased,
they became less of a priority in the minds of the course designers and were not kept up to date in -

line with changes to the programme (Brittle, 1991).

1.3.5.4 The value of Bloom 's Taxonomy.
During the process of developing the programme, I observed the desire amongst many of the

development team members to "get on with writing the material as we know what we want"

(Brittle, 1991).

Writing leéming objectives is a time consuming task and this problem was exacerbated by the
development team's lack of experience with this approach to training development. Apart from
providing agreed targets, behavioural or instructional objectives provide criteria against which
training can be evaluated. As training evaluation is not institutionalised in training development in
the organisation considered here and elsewhere (Phillips, 1990; Goldstein, 1991), the value of
learning objectives was not fully recognised or shared by the development team during the early

developmental stages of the programme.
Within the literature, criticism of Bloom's taxonomy have tended to be based on three grounds:

a) Bloom’s taxonomy is derived from the view of learning inherent in behaviourism. The
taxonomy accepts learning as a response to stimuli, the desired response being the behavioural
outcome, or objective. According to Sockett and Pring (1970), critics of the taxonomy maintain
that educational objectives should not be merely behavioural, and that outcome should not be
equated necessarily with learning as someone may learn without being able to convey to
another evidence of having learned. Further, critics argue that behaviour assessment should not

' be accepted as the only reliable indicator of the attainment of those goals set by a training

programme.
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b) The theory of human knowledge on which it is based is naive and inadequate. A more
fundamental criticism of the taxonomy is the way it conceptualises human knowledge
~ (Scheffler, 1961). It has been afgued that 'knowledge' does not have any real significance in
isolation from ‘compfehension' and 'application’ and therefore Bloom has ignored much of the

conteniporéry analysis of the cognitive processes associated with epistemology.

¢) Its cognitive / affective dichotomy is inaccurate. Bloom's separation of the cognitive and
affective domains has been criticised as unreal (Enever and Harlen, 1972; Dembo, 1981).
These critics argue that the interrelationships between the cognitive and affective dimensions of
learning are such that lessons should be planned with the two integrated with each other -

. necessitating integral lesson objectives.

From my own experience with attempting to use Bloom's taxonomy, I found difficulty in
consistently distinguishing between the various levels and found myself including behavioural
objectives within the affective domain in the cognitive domain taxonomy. These difficulties were

shared by my colleagues on the development team.

In spite of the theoretical inadequacies of the taxonomy and from my observations of applying the
taxonomy, from a practitioner’s perspective Blooms underlying concepts go a considerable way to
providing an organised framework within which objectives can be stated, classified and

operationalized.

1.3.6 - Training Delivery
Training delivery is concerned with the interface of training with the learner. A traditional model

of training delivery is that of classroom style lessons, with trainees attending a t'rainer facilitated
programme liesiglled to aéhieve stated objectives. This model of training continues to be
predominant amdngst'practitioners. Sloman (1994) observes that the majority of training in the
UK is delivered through classroom style training, with less than 10% being delivered through .

alternative methods, such as computer based training.

The engineers quality improvement training programme (see chapter 4) is modelled largely on this
approach, however a consultant role was identified for the trainers to facilitate the application
(transfer) of trained skills to the engineering process. Phillips and Shaw (1989) define a consultant

as ‘someone who is in a position to influence change but who has no direct authority to implement

change programmes’.
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1.3.7 Education and Training in an Industrial Context
Marshall and Tucker (1992) state that “the future now belongs to societies that organise

themselves for learning”. What Marshall and Tucker have recognised is that knowledge and skills
are as important, and perhaps more so, as natural resources to economic prosperity. An exemplar
of this is Japan; a nation with a fraction of the natural resources of the USA and yet with a greater
Domestic Gross Product per capita. Ashton and Green (1996) argue that, as modern forms of
technology are primarily knowledge based and intensive in the use of conceptual skills of the full
range of the modern workforce, education and training is now of “paramount importance” in thé

competitive global economy.

The empirical study is centred on a training programme intended to support the host company’s

quality improvement objectives.

1.4 Summary

The inference to be drawn from the literature is that learning and training are inextricably linked
by their nature and the role they play in an organisational sense. The theories of learning identify
internal and external mechanisms to the learner and the relationships between them and with

learning. By definition, these mechanisms are significant to learning and hence to training.

The theories of training advocate simplification of complex concepts for learner consumption and
emphasis the need for reinforcement or practice to address longevity and transfer goals. The wider
body of knowledge of training, particularly in the area of transfer, offers strategies to facilitate

further learning which occurs away from the training context.

Despite these inferences to the relationships between the concepts of learning and training, writers
have failed to make explicit the relationships. For example, not one of thé popular training
theories, is couched within a learning theory framework. As Cannon-Bowers and Tannenbaum
(1991) comment the theories of learning and training are not generally integrated and research

findings are not translated into useful training methods.
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2. Conceptualisations of Evaluation-

‘But spectacles have a function, and they function only when you put them on,

to look through them at the world.’

Popper, 1971

2.1 Introduction

The term ‘evaluation’ is an extension of the word ‘value’ which was borrowed from the old French
word “value’ - a noun use of the feminine past participle of ‘valoire’ meaning ‘be worth™. Its origin
is found in the Latin word ‘valere’ meaning ‘to be strong, to be of value’ (Aytd, 1991). Evaluation,

therefore, is subject to interpretations of value.

This chapter is concerned with the review of the literature relating to the cdnceptualisations of
evaluation. The conceptualisation of primary focus is that of Donald Kirkpatrick (1959; 1960) as
this is the basis for the evaluation in Part II. However, evaluation is a broad ranging topic and its
history and multiple interpretations provide a rich source of ideas and perspectives for the
evaluation of training. This chapter is therefore organised in four main éections; scientific.inquiry;

conceptual diversity of evaluation; Kirkpatrick’s framework; and political factors.

" The general notion of scientific inquiry provides the foundations for evaluation and it is therefore
nécessary to briefly review this broader context. Throughout its modern history, many rescarchers
have conceived approaches to evaluation reflecting the contemporary interpretations of value and
methodology in the literature. To avoid a lengthy review in the main body of this thesis, descriptive
overviews of the conceptualisations are drawn from the literature and given in appendix B. The
fourth main section of this chapter considers the political factors which are significant to any

evaluation, with particular emphasis on those aspects which are significant to the empirical study.
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2.2 Scientific Inquiry

To understand the conceptualisations of evaluation, it is necessary to consider the wider concept of
scientific inquiry and how it relates to evaluation. Heron (1981) describes scientific inquiry as a
process of disciplined exploration which leads to knowledge stated in propositions. However it is
at this point ‘knowledge’, that the literature divides into multiple interpretations of what constitutes
knowledge and therefore which processes for gaining knowledge are acceptable. Whilst the
purpose of this thesis is not to analyse the various interpretations and come to some siding
conclusion, the significance of the differing interpretations cannot be ignored as they have

relevance to both the conceptualisation of evaluation and the methods that are employed in the

evaluation process.

Gross (1992) identifies two major philosophical influences on the laws which govern acceptable
knowledge; (i) Empiricism; and (ii) Positivism. In exploring these influences it is necessary to
comprehend the array and power of belief systems which have developed around them. For this
reason, the reader will find it helpful to share my understanding of Paradigms - a concept which, in

my experience, is often misunderstood.

2.2.1 Paradigms
My introduction to the notion of paradigms was during a planning meeting for the training

programme of interest to this study. I watched a training video entitled “The Business of
Paradigms” (Barber, 1987) in which the narrator described a scenario where a man driving his car
along a winding mountain road had to swerve to avoid an oncorhing car which was being driven
erratically. As the oncoming car passed, the lady driver shouted “PIG!”, to which the man replied
“SOW!”, not wanting to let the lady get away without responding to the insult - especially as it
was she whe was driving erratically. The man drove around the corner, feeling good that he had
managed fo get his insult heard when he drove into a pig which was in the road, lost control and

went over the edge of the mountain.

Of course, the message here was that the man interpreted the word 'pig' as an insult and not as a
waming. The man had mterﬁreted the word through his paradigm, and not through that of the
lady’s. A paradigm therefore is a belief system; a filter through which we, as individuals, see the
world at large. Many of us share similarities in our paradigms although sometimes, as the parable
illustrates, we have quite different paradigms. Péradigms are a product of our life experiences and,
therefore, they are unique. Kuhn (1970) describes a paradigm as what the members of a scientific
community share, and conversely a scientific community consists of men who share a paradigm

(p.176). For Kuhn, scientists work within paradigms which are general ways of seeing the world
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and which dictate what kind of scientific work should be done and what kinds of scientific theory
are acceptable. Paradigms are deeply embedded in all of us; they tell us what is important,

legitimate, and reésonable (Patton,i 1990).

2.2.2 Empiricism .
According to Gross (op.cit.), the empiricists were seventeenth-century British Philosophers (i.¢.

Locke, Hume, and Berkeley) who believed that the only source of true knowledge about the world
is sensory experience; what comes to us through our senses or' what can be inferred about the
relationships between such sensory factors. Empiricism is one of the main discriminators between

science as a source of knowledge and other sources.

The acceptance of knowledge is dependent on its source. Kerlinger (1986) and Krathwohl (1985)
cite Cohen and Nagel’s (1934) four sources of knowledge; (i) personal observation and

experience; (ii) intuition; (iii) tradition; -and (iv) authority.

(i) Krathwohl (1985) regards personal observation and experience as the source one most trusts; it
is the method one uses in childhood to explore the world. For Kerlinger and Krathwohl,

observation and experience is the foundation of science.

(i) Intuition encompasses propositions that are obviously true because those propositions make
obvious sense to us as individuals. The mere statement of such 'mtuitiveApropositions is often
_ sufficient for their acceptance as knowledge. However, history has repeatedly shown that
intuitive propositions which are obviously true can be deceiving. A classical example of this is
the intuitive proposition that the Sun revolved around the Earth. From looking at the Sun in the
sky, our ancestors saw the Sun orbiting the Earth and intuitively inferred this phenomenon.-For
them, this made obvioﬁs sense as the Earth was created by God and as such was at the centre

of the universe. It wasn’t until the sixteenth century that Copernicus challenged this knowledge

(Atkinson et al, 1993).

(i11) Tradition refers to knowledge which has always been true. The Bible, Koran and Talmud
contain a large body of such knowledge (Krathwohl, 1985). Knowledge by tradition is passed

through generations and its history provides its authority.

(iv) Authority as a source of knowledge, according to Cohen and Nagel, stems from our own
 limiting range of personal experience; individually we can only experience a small comner of our
world. Krathwohl observes that since most propositions are not self evidently true, and since
tradition tends to come with an authority figure, authorities are without question the major

source of our knowledge.
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As for intuitive knowledge, history has shown that tradition and authority knowledge can be untrue
and hindering to the advancement of knowledge. The interesting account of traditional
interpretation of the Burgess Shale fauna in 1909 by Charles Doolittle Walcott; a premier
paleontologist and most powerful administrator in American science, delayed scientific discovery
by 80 years (Gould, 1989). The long history of fossil interpretation, together with the authority of
Walcott, meant the mis-classification of the oldest preserved soft-bodied animals with far greater
potential for instruction about life’s history than the dinosaurs was not challenged until long after

Walcott’s death.

Science is dependent on observation of actual instances (obtaining empirical data) to see how and
whether something works. Within the natural sciences observation is generally facilitated by the
phenomenon of interest (however it should be acknowledged that some more recent developments
in the natural sciences (e.g. sub-atomic physics) have not facilitated direct observation). Within the
behavioural sciences gathering empirical data on a characteristic often requires translating it into
something that can be sensed. As many of the characteristics of interest are internal to human
beings (i.e. learning) and they only become apparent if and when they affect observable
physiological characteristics or overt behaviour. Interpreting the meaning of data therefore
requires accurately inferring internal characteristics from observable characteristics. Krathwohl
comments that even though behavioural sciences use empirical methods, inferences from those

measures to internal states are less than certain.

2.2.3 Positivism ,
The term positivism can be traced back to Auguste Comte (1330) who referred to a ‘positive

philosophy’. According to Kolakowski (1993) , positivism stands for ‘a certain philosophical
attitude to human knowledge ... a collection of rules and evaluative criteria referring to human
knowledge’. Positivism is characterised mainly by an insistence that science can only deal with
observable entities known directly by experience (Abercrombie et al, 1988). Positivism aims to
construct general laws or theories which express relationships between phenomena. Observaﬁon
and experience will then show that the phenomena dd or do not fit the theory; explanation of the

phenomena consists in showing that they are instances of the general laws or regularities.

Scriven (1996) describes the development of evaluation as having proceeded against the backdrop
of the ideological battle in the philosophy of science between the positivists and their opponents,
originally the idealists and later many others. Scriven argues that there are discrepancies between

the positivist assertion that no evaluative judgements can be made with scientific objectivity on the
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evaluative judgements about the performance of science students which is made by their positivist

teachers - the proponents of positivism.

2.2.4 Positivist Oppdnents
Positivism has been the driving philosophy behind scientific inquiry for a considerable period of

time (Reason and Rowan, 1981) but there has been a major reaction to positivism in the form of
phenomenology (Filmer, 1973). The phenomenological philosophy is that reality is a social
construct. This implies that reality is defined by, and influenced by, social interpretations and
meanings. For example, reality was once a flat world, now it is of a globe. For the scientist, the
phenomenological philosophy of inquiry requires the interpretation and understanding of the social

experience within a social and cultural context.

Within an evaluation contéxt, Easterby-Smith (1994) contends that if positivism represents one
pole of an inquiry methodological dimension, then constructivism represents the other.
Constructivist or naturalistic inquiry (Guba and Lincoln, 1981) emphasises that there exists
multiple, socially constructed realities ungoverned by any natural laws. This ontologically differs
with positivism,’which asserts that there exists a single reality that is independent of any
observer’s interest. Epistemologically, constructivists assert that an inquirer and the inquired-into
are interrelated and so the findings of an investigation are literal creations of the inquiry process.
With respect to this epistomological position, positivism maintains that it is possible for an
observer to remain external to the phenomenon being studied (subject;object dualism). These two
extreme poles are often referred to as distinct paradigms as. they represent distinct and largely

incompatible paradigms of inquiry (Filstead, 1979).

It is not the purpose of this review to draw conclusions which side with one approach to science (if
that is ever possible). The review provides an insight into the different paradigms to give an
understanding of the scope and nature of the positions. With regard to this study and the
conceptualisation and approach to training evaluation, this debate about truth strongly relates to
the climatic conditions within which the evaluation is conducted. If the climate is, for example, one
of a positivist persuasion, then an evaluation must take account of this. If the information the
evalﬁation yields is not framed in the language of its intended recipients, then it is unlikely the

messages will be heard or understood.

2.2.5 Paradigm of an Industrial / Engineering Society
The paradigms held by those who participate in, or receive information from, an evaluation study,

form an important contextual consideration for deciding on the type of evaluation to be adopted.

Participants are more likely to subscribe to an evaluation which shares their rules and standards
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for practice as determined by their beliefs. Similarly, recipients of the information yielded by the

evaluation, are more likely to be receptive to the evaluation report.
Kuhn's (1970) observation illustrates this:

"Men whose shared research (or learning) is based on shared paradigms are

committed to the same rules and standards for scientific practice”

Kuhn (1970) - brackets added

The predominant scientific paradigm in industry is positivism. Engineering is grounded in this
paradigm and its graduates, who constitute the overwhelming majority of the industrial
community, are more likely to respond to a positivist argument. This is not to say the other
~ paradigms of inquiry do not have a place in training evaluation or r;:searqh as they do. It is merely
a word of caution with regard to the conceptualisation and implementation of evaluation in an

industrial context.

As a pragmatist researcher I have struggled throughout this study; on the one hand I have sought
in the methodology of the natural sciences to reduce research to concise accurate reports for
action; and on the other I have experienced the diversity and essence of situations. Throughout I

have endured an internal positivist-constructivist battle.

2.3 Conceptual Diversity of Evaluation

Within the paradigms of inquiry exist conceptualisations of how evaluation is undertaken. A
conceptualisation is a general notion; a theme or a design, of an activity. (Brown, 1993).
Conceptualisatioris of evaluation have evolved over centuries. Planned evaluation is documented as
early as 2200BC with the selection of persoﬁnel in China (Shadish et al, 1995), however, this
review is primarily concerned with the conceptualisations of evaluation since the 1940’s, starting
with Tyler, acclaimed to be the ‘father of evaluation’ by the Joint Committee on Standards for

Educational Evaluation (1981).

2.3.1 Historical Perspective _
Although emphasis and acceptance varies, there is general consensus about the evolution of

evaluation and its conceptualisations in the literature (Madaus et al, 1996; Guba & Lihcoln, 1989;
House, 1986; Shadish et al, 1995). The general trends are discussed by Guba & Lincoln (1989),
who classify the evolution into four generations; i) measurement, characterised by the

identification and measurement of the variable (outputs) of the evaluand, ii) description,
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characterised by description of patterns of strengths and weaknesses with respect to certain stated
objectives; iii) judgement, characterised by efforts to reach judgements about a programme, and in
which the evaluator assumed the role of judge; and iv) responsive constructive, characterised by

programme stakeholders determining the direction, scope and purpose of an evaluation.

Whilst Guba and Lincoln’s general trends are useful in providing milestones of the general shifts
in emphasis of evaluation, they are set in the context of responsive-constructivist evaluation (see
appendix B: Fourth Generation Evaluation). Madaus et al (1996) offer a potentially less biased -
account of the history of evaluation, drawing on the perspectives of a wide range of researchers.
Madaus et al distinguish six periods in the evolution of evaluation; age of reform (prior to 1900);
age of efficiency and testing (1900-1930); Tylerian age (1930-1945); age of innocence (1946-
1957); age of expansion (1958-1972); and age of professionalization (1973 to date). The ages of
reform and of efficiency and testing are concerned with the early development of testing in sch;)ols
and the development to standardised achievement tests and norm referencing. However it was not
until the Tylerian age when any significant developments in the conceptualisation of evaluatioﬁ

occurred (Madaus et al, 1996).

In the 1940s, Tyler conceptualised evaluation as the comparison of intended outcomes with actual
outcomes. This was significant as prior to this, evaluation had been conceptualised as quantitative
and experimental; a process of comparative research using experimental and control groups.
Tyler’s conceptualisation allowed internal comparisons of a programme’s outcomes with its
objectives, thereby avoiding the need for control groups. Within education, Tyler’s approach was
used to help define objectives for the USA High School curricula and to assess the degree to which
the objectives were realised. Purposes for evaluation were largely concerned with the comparison

of performance of educational establishments.

From 1945 to 1957, no significant developments were made in how evaluation was conceptualised.
Madaus et al. comment that the post-war _prosperity meant there was little call for educators to
demonstrate efficiency and effectiveness. During this period however there were developments in
some of the technical aspects of evaluation, most notably the development of educational
objectives (Bloom, 1956) for the design of instruction and for its evaluation. The period was
characterised by the emphasis on outcomes in terms of intended objectives and elaboration of the
types of outcomes. This coincided with the publication of Kirkpatrick’s articles on evaluating

training (see section 2.4).

The age of expansion was triggered by the Russian launch of Sputnik in 1957 which led to new

large-scale educational programmes in the USA, necessitating evaluation of these efforts.
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Cronbach (1965) conceptualised evaluation as a process of gathering and reporting information
that could help guide programme development. In reviewing the Tylerian educational evaluations,
Cronbach observed that by analysing and reporting test item scores, as opposed to average total
scores, evaluators could identify areas of a programme which needed improvement. Cronbach

extended the purpose of evaluation to include improvement.

Through the 60’s conceptualisations of evaluation along the theme conceived by Tyler and
Cronbach emerged (i.e. Discrepancy model (Provus, 1971) - see appendix B), but more
signiﬁcahtly, Stufflebeam (1966) and Stake (1967) offered a radically different conceptualisation
of evaluation. They extended the scope of evaluation by considering the goals, inputs,
implementation and delivery, and measurement of the intended and unintended outcomes ofa
programme. They also raised the issue of whether a potential evaluand was worth evaluating.

Stufflebeam’s CIPP model of evaluation is featured in appendix B.

Shadish et al observe that during the 1970s several journals dedicated to evaluation were started
against a backdrop of fragmented evaluation work. They deséribe this as the start of the age of
professionalization and since then, there has been significant development in the conceptualisation
of evaluation. Parlett and Hamilton (1972) suggested evaluation as an illuminative process (see
appendix B) where critical issues of an evaluand emerge through a flexible observation and
interview methodology that capitalises on available resources and opportunities. Scriven (1974) is
credited with introducing the concept of goal free evaluation (Easterby-Smith, 1994) which is
based on the belief that the only way an evaluation can avoid being contaminated by those with
vested interests in the evaluand is for the evaluation design to take no account of the formal goals

and objectives of a programme. Scriven argues that this is essential for a balanced judgement

about the real value of a programme.

Stake (1975) conceptualised evaluation as a responsive proces§ (see appendix B) whereby the
evaluation is conducted with no predetermined design and is concerned with responding to events
that are noticed about the eyaluand and are of interest to evaluand stakeholders. Eisner (1976)
conceived evaluation in terms of art critic (appendix B) where the evaluator is an expert in the
evaluand’s subject matter and who provides criticism in the form of description, interpretation and

appraisal of his experiences with the evaluand.

Guba and Lincoln (1989), drawing largely on the thinking of Scriven and Stake, conceived
evaluation as an emergent process which is dependent on inputs from stakeholders. Guba and

Lincoln offer a twelve stage process for conducting evaluation (see appendix B).
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The signiﬁcant models of evaluation have previously been drawn from the literature as part of the
review of its history. However, within the context of the evaluation of training, and with particular
relevance to this study, the most notable and widely accepted evaluation model (Cascio, 1987,
Camevalle & Schulz, 1990; Gordon, 1997) is that of Donald Kirkpatrick (1959, 1960). This
model is the basis of the training evaluation programme described in Part II of this thesis and

therefore I have elected to describe and critique it in some detail (Section 2.4).

2.3.3 Training Evaluation
Training (including education) is a multi-million dollar business (Patrick, 1992) and yet many

writers have stated how few and how inadequate attempts to evaluate training have been. Phillips
(1990) cites a survey of management training conducted in 1977 where 24% of executives (sample

size: 3100) reported that changes in job behaviour was measured.

Settle (1987) observed that the comparison between the need for evaluation and the amount of

evaluation that occurs represents one of the most significant shortfalls in education.

2.3.3.1 A Definition of Training Evaluation
Defining training evaluation is difficult. Ralph Tyler (1950: pp.69) perceived evaluation as:

“The process of determining to what extent the educational objectives are

actually being realised”

Whilst Tyler was primarily concerned with juvenile education and so his definition is set in an
educational, and not training, context, his definition ties evaluation to the educational objectives of

the progfam. The definition relates evaluation to the objectives, or outcomes, of the evaluand.
Patrick (1992) offers a wider definition of evaluation:

‘Evaluation is any attempt to obtain information concerning the effect or value
of training in order to make decisions about any aspect of the training
programme, the persons that have been trained and the organisations (local,

national or international) responsible for providing that training.”

However, Patrick himself acknowledges that this definition is too narrow to cover the evaluation
approach proposéd by Warr, Bird and Rackham (1978) which encompasses training needs |
analysis and the inputs to decisions to be made as to which type of (training) intervention should
be used - both of which are considered before the training programme has been designed, let alone

implemented.



Conceptualisations of Evaluation

Goldstein (1986) offers a broader definition of training evaluation which encompasses a range of

purposes and avoids the specific reference to the effect or outcomes of training:-

‘.. the systematic collection of descriptive and judgemental information
necessary to make effective training decisions related to the selection, adoption,

value, and modification of various instructional activities.’

Along similar lines, Brandenberg and Smith (1991) take a wider view of training evaluation, and

introduce the notion of client as the provider of the purpose of the evaluation:-

‘Evaluation is a judgement of an entity on some dimension valued by the client.
This judgement is based upon a measurement of actual status on the dimension

against a standard.’

In using the term judgement, Brandenberg and Smith are referring to an appraisal or a decision
which is génerally divided into two classes: summative and formative. Summative evaluations are
attribute decisions; they are directed at go / no go decisions (see chapter 3 for review). Audiences
for summative decisions, note Brandenberg and Smith, are often senior management of the client
organisation. In this context, Brandenberg and Smith view the evaluator as external to the

organisation, with evaluation being done to the organisation.

Formative evaluations seek to identify ways of improving the evaluated entity. Brandenberg and
Smith note that trainers are generally the audience for formative evaluations because they are the
people who manage and improve the course. Summative and formative evaluations can be

supported by the same study.

By using the term ‘entity’,. Brandenberg and Smith are defining evaluation in a wider context than
just a training program. Entity may also refer to any aspect of the training or Human Resource
Development, trainees, instructors, instructional strategies, facilities and the training organisation
itself. Other organisational interventions such as feedback and incentive systems, team-building,

personnel selection and placement can be included.

The term Dimension refers to the critical characteristic’ of the entity that is valued by the

audience for the evaluation.

“Measurement of actual status” is defined as collecting data to show how ‘things really are’ (or at
‘least how people think they are) in terms of the evaluation dimension. Measurement techniques

may include opinion data gathered by interview or questionnaire, knowledge testing, performance
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testing under simulated job conditions, observation of job performance, organisational measures of

job performance.

A “standard’ is a criterion for judging success of failure. Standards may be relative (norm-
referenced) or absolute (criterion referenced). Relative standards may take the form of pre and post
entity comparisons of performance. Absolute standards are determined independently of the

evaluation entity, for example, using job performance criteria, production measures.

Despite the broad ranging definitions of evaluation expressed in the literature, the empirical study
adopted a well established and narrow definition. This was largely determined by the framework
which was to be employed, namely Kirkpatrick. Kirkpatrick (l959a, 1959b, 1960a, 1960b, 1994)
defined evaluation in terms of the outcomes of training. He does not give a concise definition of
training, arguing that to clarify the ‘clusive term’ evaluation requires an Qlaborate explanation,

hence his four level model.

2.4 Kirkpatrick’s Model for Evaluation

In 1959 and 1960, Donald L. Kirkpatrick (1959a, 1959b, 1960a, 1960b) published a series of
articles in the Journal of the American Society for Training (ASTD). The articles-described four
steps of evaluation that he had originally conceptualised in his PhD dissertation at the University
of Wisconsin, Madison, USA. He developed his four step model, or taxonomy, in an attempt to

clarify what he describes as the elusive term evaluation (Kirkpatrick, 1994).

Since Kirkpatrick’s original articles, many training evaluators have adopted his ideas. The
American Society for Training and Development (ASTD, 1990) reported that the evaluation
framework that most training practitioners use is the Kirkpatrick model and that it is the most
widely known evaluation model. Other writers have commented similarly, regarding Kirkpatrick’s
framework as; (i) the predominanf framework for the evaluation of training (i.e Shennan and
Lockhead, 1996); (ii) having significantly shaped the human resource development profession (i.¢.
Gordon, 1997); and (iii) having become part of the language of training evaluation in many large
commercial orgam'safions (i.e. Basarab and Root, 1996). Cascio (1987) observed that the field of
industrial / organisation psychology has largely accepted the framework of Kirkpatrick for the
evaluation of training and Brown and Seidner (1998) describe Kirkpatrick’s framework as the ‘de

facto’ model for the evaluation of corporate training.

Kirkpatrick initially described his thoughts in terms of four steps, although these are more often
referred to as Kirkpatrick’s four levels (Goldstein, 1986, Alliger and Janak, 1989; Kirkpatrick,
1996 and 1998). Kirkpatrick’s four steps have consequently been examined by Kirkpatrick and
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Conceptualisations of Evaluation

others and relationships between the steps have been inferred. For the purposes of this review, the

four steps are first considered separately and then the relationships, or concept of framework, is

reviewed.

2.4.1 The Four Steps }
Kirkpatrick's four steps are; reaction (Step 1); learning (Step 2); behaviour (Step 3); and results

(Step 4). Interpretations of the meaning and purpose of these levels have remained largely

unchanged since their conception.

2.4.1.1 Step 1: Reaction
According to Kirkpatrick (1959a; 1994), evaluation on this level measures the reaction of

participants to the training programme; how much the trainees liked the course or program.
Kirkpatrick likens it to measuring the feelings of the trainees and Alliger and Janak (1989) have
conceived it as a measure of trainee attitudes towards the training. Kirkpatrick identifies some
standards for collecting reactions data including; use of a written comments sheet wfu’ch can be
tabulated and quantified; obtaining honest reactions by making the forms anonymous; and

providing trainees with the opportunity to write additional comments not covered by the questions.

Kirkpatrick describes reactions as the first step in the evaluation process and regards them as
important. Determining how people feel about the programmes they attend is an indicator of
customer satisfaction (Kirkpatrick, 1996) and decisions by senior management within an
ofganisation are frequently made on the basis of one or two comments they receive from people
who have attended (Kirkpatrick, 1996; Easterby-Smith, 1994; Basarab, 1994). For Kirkpatrick,
the systematic collection of documented trainee reactions to training ensure that such decisions are
made on the feedback from a representative sample population. Kidder and Rouiller (1997) |
comment similarly, observing that documented positive trainee reactions help ensure organisational

support for the training programme.

Kirkpatrick made explicit in his original article that ‘even though he (the training manager) has
done a masterful jb‘b of measuring the reaction of the group, he still has no assurance that any
learning has taken place. Neither that has he any indication that the behaviour of the participants
will change because of the training programme’. Kirkpatrick (1959b) re-emphasised this in his
introduction to level 2 evaluation saying ‘it is important to recognise that favourable reactionto
the programme does not assure learning’. Kirkpatrick is clear in this sense that he implies no
relationship between level 1 and the subsequent levels of his framework. The significance of this
statement becomes clearer, when I examine the subsequent interpretations of Kirkpatrick’s_

framework in the literature.
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Reactions evaluation is widely regarded in the literature to be easy to apply; Alliger and Janak
(1989) observe that reactions to training can be measured during the training seminar using
standardised questionnaires as do others (i.e. Patrick, 1992; Shennan and Lockhead, 1996).
Kirkpatrick also notes that as reaction is so easy to measure, nearly all training directors do it,

although not necessarily to the standards he identifies (Kirkpatrick, 1994).

2.4.1.2 Step 2: Learning
For the purposes of his original discussion of training evaluation, Kirkpatrick defined learning as:

“What principles, facts, and techniques were understood and absorbed by the

conferees”

This interpretation of learning within the context of Kirkpatrick has remained unchanged; Basarab
and Root (1992) conceive leanﬁng in these terms and as the basis for reactions methodology
design, as do Kemp (1995), Kidder and Janice (1997) and others. This aspect of Kirkpatrick’s

evaluation framework is also accepted by his critics (i.e. Holton, 1996).

The reader should note that Kirkpatrick’s definition is not consistent with more widely accepted
definitions of learning offered by Kimble (1961); Coon (1983); Atkinson et al (1993) in that it
does not include a temporal dimension; that is to say the concept of permanency does not feature in
his definition. This enabled Kirkpatrick to distinguish ‘learning’ from “behaviour’, which he
considered in step 3. The reader may find it useful to think of Kirkpatrick’s learning as knowledge

gain, when reading the remainder of this section.

To measure learing, Kirkpatrick offers guidelines (termed ‘guideposts’) for establishing a
procedure for measuring the amount of learning that takes place during a training program. The
guidelines recommeﬁc_l measuring individual perfonﬁance in terms of before and after course v
knowledge / skill / attitude levels, measuring learning objectively and, where possible, using a
control group (not receiving the training). He also advocates analysing the results using statistical

methods to prove learning in terms of correlation or level of confidence.

_ Methods suggested are organised into ‘Classroom performance’ for programmes concerning job
instruction (1;.e. work simplification, interviewing skills, reading improvement, effective speaking
and effective writing) and ‘Paper and Pencil Tests’ where principles and facts are taught, as
opposed to techniques. Classroom performance methods were those concerned with classroom
activities performed by the trainees and observed by the trainer, or instructor. Kirkpatrick

recommended that these form an integral part of the program.
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Pencil and Paper tests were questionnaires administered before and after the course. Analysis was

recommended in terms of two approaches: a) the total score of each trainee, and b) the responses

to each item (test question).

Kirkpatrick advocates a high degree of planning for level 2 evaluation to ensure that data collected
could be easily analysed and interpreted. Purposes given for conducting level 2 evaluation were
similar to those for collecting level 1 information; to provide the training manager with objective
data to use in selling future programmes to the organisation and for increasing his status and

position in the company.

Alliger and Janak (1989) observed from their extensive review of the literature, that reactions and
learning are often measured using a single instrument which accommodates the designs for both

purposes. Basarab and Root (1992) suggest similar tests to those of Kirkpatrick.

2.4.1.3 Behaviour
Measuring behaviour, according to Kirkpatrick (1960a; 1994; 1996) is concerned with the extent

to which the knowledge / skills and attitudes taught in the program are transferred to the job.
Kirkpatrick acknowledged the difficulty of transfer of training and its measurement. He advocates,
what he described as “a more scientific approach”, which takes account of factors other than the
training program itself. Kirkpatrick cited nine training evaluation studies which he considered to
be best practice (step 3) studies at the time of his original article, which are summarised in Table

2-I to explain ‘Behaviour’ evaluation.

All of the studies shared the characteristic of on-the-job performance assessment, and many used
before and after comparisons and experimental and control groups. Information was not only
collected from the trainee, but also from the trainees” work colleagues. All of the examples cited

by Kirkpatrick were of management or supervisory training programmes.

Kirkpatrick’s advocation of control and experimental groups to isolate the affects of other factors
on the measured behaviours due to training is, in the context of contemporary literature, clinically
naive with respect to programmes which are of an organisational change scale. It takes no accouﬁt
of Bandura’s social learning theory, or Sengé et al’s concept of learning organisation. Regarding
the empirical study in Part II, where the programme spans a minimum of 6 months, it is unlikely

there will be no effects on the behaviour of the control group due to either of these types of

learning.
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2.4.2 Relationships between the Steps
In his original series of articles, Kirkpatrick described the four steps separately, inferring no causal

relationship or hierarchy between the steps, other than the numerical sequence assigned to the
steps. His only acknowledgement of order was in terms of the increasing difficulty of each step;
evaluation using reactions was easier than evaluation of leamning, which was less difficult than

evaluation of Behaviour, with evaluation of results being the most difficult of his 4 steps.

Subsequent writers have inferred relationships between the steps. Hamblin (1974) suggested that
the levels formed a causal hierarchy: good reaptions lead to learning; learning leads to
improvements in job behaviour; improvements in job behaviour lead to improvements‘in
organisational variables (improved quality, increased productivity, improved morale); and
improvements in ultimate value variables (increased sales, reduced cost, improved profits). In
Hamblin’s view, for evaluation at any given level to be meaningful, evaluation of the preceding
level in the hierarchy had to be undertaken. Noe and Schmitt (1996) suggested a similar éausality
hjerafchy.

Clement (1981) hy;iothesised that causal relationshipé existed between Hamblin’s levels 1, 2, 3
and 4: Positive reac.tionsvcorrelated to learning achievement; learning achievement correlated to
improvements in on the job behaviour; and improvements in on the job behaviour correlated to
improvements in organisational variables. Due to the difficulty in measuring ultimate value
variables, the relationship between organisational variables and ultimate value variables was not
considered. To test his hypotheses, he conducted a correlatipnal study using a 1* line supervisor
training course. A pre-test / post-test control group design was employed and measures were
developed for the 4 levels. From his study, Clement found only partial support for the hierarchy of
training outcomes: Reactions were positively related to learning, but learning was only positively
related to one of the three training course behavioural objectives or outcomes. Clement concluded
that Hamblin’s hierarchical model “did not reveal the inference of variables beyond the training

course which can influence the outcomes of training”.

2.4.2.1 Variables affecting the relationship between Reactions and Learning.
Clement identified three “especially important” variables affecting the relationship between

Reactions and Learning: the trainee’s readiness for the course; the trainee’s motivation to take the

course; and the opportunities for practice and feedback during the course.
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2.4.2.2 Variables influencing the relationship between Learning and Job Behaviour

The two primary variables influencing the relationship between learning and job behaviour were
identified by Clement to be: lack of similarity between the training and job settings; and a lack of

opportunity to apply the training to the job.

2.4.2.3 Variables influencing the relationship between Jjob behaviour and
Organisational Variables

Variables identified by Clement which influenced the relationship between job behaviour and
“Organisational Variables are less precise than those given above, however he identifies two
categories: a) within the organisation variables, and b) outside the organisation variables. Within
the organisation vériables includes factors such as: the trainees manager; the trainee’s peers; and
organisational policies. Outside the organisation variables refer to the influence of environmental

. forces, such as government relations and competition.

In addition to Hamblin’s assumption of a causal relationship between Kirkpatrick’s steps, Alliger
and Janak (1989) identified two further assumptions which they perceived to “appear to be largely
implicit in the minds of researchers and trainers” about Kirkpatrick’s taxonomy. Firstly that
Kirkpatriék’s steps are arranged in ascending value of information provided (Newstrom, 1978);
and secondly, that these steps are positively inter-correlated, that is to say that apart from a causal
relationship, there is a correlation in positive outcomes between the levels. This is a subtle
distinction from Hamblin’s assumption in that Hamblin suggested that favourable outcomes at one
level lead to (cause) favourable outcomes at the next level. Alliger and Janak made an extensive
review of the literature (1960 - 1988) to examine the validity of these assumptions. They found
limited evidence which supported and rejected all these assumptions, concluding that such

assumptions were problematic.

Kirkpatrick’s response to these interpretations has been contradictory; in his initial articles he
stated that there were no relations between the steps; in 1994, he suggests there are relationships
between the levels - favourable outcomes at one levél lead to favourable outcomes at the next
(Kirkpatrick, 1994); and more recently (Kirkpatﬁck, 1996), he states ‘I don’t care whether my
work is called a model or a taxonomy as long as it helps to clarify the meaning of evaluation in
simple terms’. This final statement probiably best reflects Kirkpatrick’s pragmatism to the subject

of training evaluation.

‘For the purposes of this study, Kirkpatrick is used as an organising framework for the evaluation
and, as such, merely provides a taxonomy of training outcomes to provide a focus for the design

of the evaluation, as originally conceived by Kirkpatrick (1959a; 1959b; 1960a; 1960b).



2.4.3 Critics of Kirkpatrick’s Framework
Kirkpatrick has been widely accepted amongst training practitioners and researchers and as such

direct critics of his framework are rare. Holton (1996) criticised Kirkpatrick’s framework on two
counts; (i) that it is not integrative in the sense of the relationships between the levels; and (it) that

relationships between the levels are not testable.

Alliger and Janak (1989) observe that not all training is intended to affect change at all levels;
training may be largely rewarding; spirit building; or as a prerequisite to another course of
training. In this sense step 4 evaluation would be inappropriate. Kirkpatrick’s framework becomes

more of a taxonomy or checklist for evaluation, as opposed to a systematic organising framework.

Phillips (1998) identifies several problems with Kirkpatrick’s framework. In addition to those
given above, Phillips argues‘ that as the framework does not isolate the effects of training
(important to levels 3 and 4), training will improperly take credit for any‘ improvement. From the
carlier reviews of Kirkpatrick, this problem has arisen because of the way in which the framework
* has been applied (Table 2-II and Table 2-III), as opposed to how evaluation has been defined. In .

this sense, Phillips criticism is of implementation and not of the framework itself.

2.4.4 Application of Kirkpatrick to Training Evaluation
Following publication of Kirkpatrick’s series of articles (1959 and 1960), the field of industrial/

organisational psychology largely accepted this framework (Cascio, 1987, Camevalle & Schulz,
1990). And as mentioned previously, Kirkpatrick’s framework was used as the basis of
development of further frameworks. Industry and Commerce at large also adopted the framework
and it has appeared in numerous texts on training published in the last 30 years and is well known
ambng those involved in the development and delivery of training (Plant and Ryan, 1994). In
almost ever}.) general text on training I have reviewed, Kirkpatrick’s framework has featured. The
company employ Kirkpatrick’s Mework as part of their corporate evaluation strategy (FMC,
1993). Training professionals use Kirkpatrick’s terms to describe the type of evaluation that will

be employed for a given program.

This is, perhaps, not surprising; the simplicity and broad ranging scope of Kirkpatrick to outcomes
facilitates inclusion of any evaluation study which considers outcomes of training in Kirkpatrick’s
terms. Of the twelve exerﬁplars cited by Kirkpatrick (1994), only three evaluated training using all
four steps; one study using three steps; four studies using two and four studies using just one of
the steps. Where studies did not use all steps, these were not confined to the lower order steps;

three of the one step studies were at level 4.
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Furthermore, Alliger and Janak’s (1989) study illustrates the apparent difficulty in applying all 4
levels to training evaluation. Of the 203 published evaluation studies, only 22% were undertaken

at 2 levels, 3% at 3 levels and less than 2% were undertaken at all 4 levels.

2.4.5 Contribution to Training Evaluation
It is important that we do not lose sight of the contribution that Kirkpatrick has made. He provided

a crude taxonomy of training outcomes, within which training evaluation activity can be
categorised. Despite its popularity in the literature and in the language of the training
professionals, so-called full Kirkpatrick framework evaluation studies are rare. Alliger and Janak’s
(1989) extensive review of the literature of published ‘Kirkpatrick framework’ studies between
1969 and 1989 revealed that of the 201 studies identified, only 3 studies where evaluation had
been conducted at all four levels; 5 studies at three levels; 44 studies at two levels; and 149
studies at one of the levels. Ralphs and Stephan (1986) reported that 86% of the top 500 USA
companies evaluated training courses only at level 1. The Department of Employment Training
Agency (1989) reported that of the 80% (by workforce) of UK companies surveyed, 90% used
level 1 evaluation but less than 10% attempted level 3 evaluation and only 3% attempted to

evaluate the results of training on the business (level 4).

In the view of the writer, in outlining a simple taxonomy of training outcomes, Kirkpatrick has
provided the basis for an evaluation paradigm; a framework for evaluation which focuses solely on
the outcomes of training and to the exclusion of other factors of training, which are often the areas
of training which programme managers can do something about (Weiss, 1986). In this sense,
Kirkpétrick has defined evaluation for many contemporary training practitioners and established a
set of implicit rules governing evaluation of training which are widely accepted within the training
and research profession. Kirkpatrick’s framework is concerned only with the outcomes of training
and gives no attention to issues of operation. The implibations of this are conéidered in Part III of

this study.

2.5 Political Factors

Much of the literature accepts evaluation is greatly influenced by politics. Politics is a term which
encapsulates the various interests of persons involved or affected by an evaluation. Morrison
(1993) describes evaluation as being prone to internal and external biases which are inescapable :
because they involve people. By internal biases, Morrison is referring to the way interested parties
affect the design and construction of the evaluation; and external biases refer to the way in which

information derived from an evaluation is used.
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Political factors vary considerably across different organisations. Easterby-Smith (1994) observes
that most organisations have unique value systems which are shared by large numbers of
employees working for them. Inciividuals, or departments align themselves behind one value
system or another and this is reflected both in the way they attempt to influence decisions and in
how they interpret information that is of relevance to those decisions. Competing interpretations of

what is right and appropriate is also influenced by social or personal values.

Rossi and Freeman (1993) reflect the view of many other writers (i.e. Easterby-Smith, 1986 and
1994 Patrick, 1992; and Kirkpatrick, 1975 and 1994) that evaluation fulfils a decision making
purpose and observe that decision-making is a highly complex process of which evaluation 4
information is just one element. They contend that decision making in an organisational context is
sensitive to weighing, assessing, and balancing the conflicting claims and interests of a number of
constituencies. Furthermore, Rossi and Freeman argue that as evaluations take time, especially
those directed at assessing programme impact, they often lag behind the political and evaluand

time scales which often move much faster.

The evaluation, therefore must either be designed so as to provide information on a timely basis
with regard to the needs of the programme or the politics, rather than yield data which, in a
political sense, is invalidated for its intended purpose as it arrives long after decisions have been

made, and sometimes after they have been implemented.

Tt should be noted that Rossi and Freeman hold to a formative-summative paradigm of evaluation.
Like many other writers cited m this review (i.e. Patrick, 1992; Reid and Barrington, 1993, and

" Basarab and Root, 1995), evaluation is viewed as either formative or summative. Rossi and
Freeman’s argument reflects the summative view of evaluation, where evaluand results or
outcomes constitute the evaluation infohnation, and therefore time-lag is inevitable. Real-time
evaluation data, that is to say receiving information on the same day or in the same hour, is not a
feature of evaluation literature in an educational or training sense. This issue is explored further in
chapter 7 where parallels are drawn with evaluation in other sectors of society, albeit under a

different descriptor; that of ‘quality management’.

From the literature it is clear that evaluation cannot be independent of the politics which surround
the evaluand. Patton (1978) observes that many social scientists want to be non-political in their
evaluation research, however, to be innocent of the political nature of evaluation is to wittingly, or

unwittingly, become a pawn in someone else’s game.
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2.6 Summary

The literature with respect to evaluation falls into two distinct categories; research and pragmatic.
The research literature features primarily in the development of evaluation and has resulted in
multiple conceptualisations of evaluation. With the pragmatic arena of training, evaluation has
tended to remain firmly grounded in commercial value criteria, where-debate with respect to value
has been confined largely within a framework of commercial objectives; whether they are

concerned with organisational change or with contribution to a company’s prosperity in financial

terms.

Kirkpatrick’s model is the most widely used evaluation approach within training. It was conceived
in the early modern history of evaluation and its underlying conceptual principles of measurement
of outcomes in terms of predetermined goals have remained unchanged. In many quarters (Basarab

and Root, 1994), Kirkpatrick’s model has become integrated into the language of training

practitioners and in this sense its underlying conceptualisation has not been challenged.
Developments in the wider social arena of evaluation have had little influence on Kirkpatrick and
its proponents, however practices born out of developments in this wider context have been
employed within the Kirkpatrick model, e.g. the notion of stakeholders and their needs with respect

to evaluation information.

2.6.1 Research Focusing
From the reviews of the literature with respect to learning, training (chapter 1) and the

conceptualisation of evaluation in the context of this study opportunity, two research focusing

questions emerge:

1) What role does training evaluation, conceived in terms of Kirkpatrick, play in training

improvement within a commercial context?

2) What restructuring is necessary for training evaluation to integrate with the theories and

practice of learning and training?

The purpose of these queétions is to centre the research on the key issues of evaluation role and
integration, but not to the exclusion of other important evaluation issues which may emerge
through the empirical study. As stated in the introduction (page 1), this research deliberately sets
out to consider training evaluation in the broadest sense and not be confined by estab'lished and

deep rooted beliefs, or paradigms.
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Chapter 3

Measurement and Methodology




3. Measurement and Methodology

‘Measurement is a process to understanding.’

Deming, 1994

3.1 Introduction _

Across the range of conceptualisations of evaluation presented in the literature, measurement -
provides a universal way of describing, comparing and valuing phenomena. Evaluation
methodology, the methods of evaluation vary across conceptualisations, but they provide the
means by which data is collected and analyséd. The purpose of this-chapter is to examine the
foundations of measurement, provide a general overview of evaluation methodologies, and review

those methods which are employed in this study.

3.2 Measurement

The development of the natural sciences was facilitated by a comprehensive system of
measurement which is universally accepted. Kyberg (1984) describes 'measurement as being
fundamental to the physical sciences and to engineering; scientific results are judged on the basis

of evidence, and convincing evidence can only be provided by measurement.

In comparison to the natural sciences, Kerlinger (1986) describes measurement in psychology and
education as being misunderstood. He observes that measurement with respect to the natural
sciences is largely intuitive, however measurement of characteristics of individuals and groups is

much harder to understand even though it shares the same thinking and general procedure..

The purpose of measurement, whether applied to the natural or social sciences, is to provide a
valid, trustworthy, traceable representation of chosen entities or phenomena of which selected
attributes are of interest. Measurement can be used to describe an existing object or phenomenon,

or a future system by using measurement to describe its specification.

69



Measurement and Methodology

Kaposi and Myers (1994) offer the following definition of measurement:

Measurement is the process of making empirical observations about referent
entities of the world, and representing their properties in a formal symbol

system, so as to describe them.

The term ‘referent entities’ is used to describe tangible items (i.e. parts of cars, or items of
clothing) or abstract notions (i.e. learning, or temperature). The referent entities may be single
items or a class of entities. A formal symbol system is an organised set of symbols which represent
values of referent entity variables (i.e. the weight of a car part expressed as kilogrammes). A
measure is the product of the measurement process and therefore a measure is a symbol of a
symbol system, designating the value of a property of the referent. The organisation of the symbol

system is determined using a model.

Where the measurement of a property assigns a value directly to the réferent attribute, it is termed
direct measurement (e.g. weighing a casting, where the referent attribute is mass, the property
variable of weight can be directly measured from the measurement scale). Where it is not feasible
or convenient to obtain the property measure of the required attribute by direct observation,
property measures of other attributes related to the desired attribute in a known way can be taken.
- From the related property measures, the property measure of the desired attribute can be inferred.
This type of measurement is termed indirect measurement (e.g. to infer the density (referent
attribute) of a casting, related property variables of volume and mass can be measured, from

which the density can be calculated (inferred).

3.2.1 Modelling
To cope with the complexity of social systems, or an evaluand such as the engineers’ quality

improvement training programme, it is necessary to replace it with a simpler ‘model’. The training
programme in this study is highly complex with many internal and external factors and the variety
of relationships which exist between them. Ross-Ashby (1956) illustrates the need for models in
describing' a simplé pendulum; ‘every material object contains no less than an infinity of variables
and therefore possible systems. The real pendulum, for instance, has not only length and position:
it also has mass, temperature, electric conductivity, crystaline structure, chemical impurities, some
radio activity, velocity, reflecting power, tensile strength, a surface film of moisture, bacterial
contamination, an optical absorption, elasticity, shape, specific gravity, and soonandsoon. ......

what is necessary is that we should pick out and study the facts that are relevant to some main

interest ...’
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From the model, a for;nal relation system, or measuring syste:ﬁ, can be devised. Symbols are
assigned which represent the values of the property variables. The measuring system provides an
intérpretation of reality (¢.g. to measure knowledge gain as a result of training, knowledge, the
referent attributes, are defined in terms of learning objectives. The set of learning objectives
provide a model of reality with selected attributes of interest and suppressed attributes which are
not of interest with respect to training. A multiple forced choice questionnaire designed to examine
each learning objective is used and together with the results provides an interpretation of the

knowledge gain of a particular trainee or a group of trainees; the reality).

The measurement system can be designed in a number of ways. The two general caterries are
quantitative and qualitative measures, which can be further distinguished into; nominal; ordinal;

interval; ratio; and absolute measures.

3.2.2 Quantitative and Qualitative Measures
A distinction between quantitative and qualitative measurement features largely in the literature of

evaluation of training (i.e. Goldstein, 1989; Easterby-Smith, 1994; and Harris and Bell, 1994).
Much is written on qualitative and quantitative research and research methods in social
investigation (i.e. Breakwell et al, 1988; Hammersley, 1993; and Cohen and Manion, 1994),
however the literature suffers from a lack of simplistic description and discrimination of
qualitative and quantitative measurement, preferring to discuss the two in terms of methodology.

To describe and distinguish these two types of measures, the following descriptions are offered.

Quantitative measures have both magnitude and dimension. The magnitude of a measure
represents the property by a specific symbol of the formal relation system of measurement. The
dimension qualifies the magnitude of the quantitative measure by reference to the unit of

measurement.

| Qualitative measures have magnitude only. They are self contained as they incorporate all of the

required information about the value of the property. Qualitative measures are dimensionless.

Both quantitative and qualitative measures provide descriptions of phenomena and have a role in
the evaluation of training. Quantitative measures, by being referenced to a universally accepted
measurement system, benefit from both the developments of that measurement system (i.e.
statistical theory, and generalised methodology) and the common (wider) undérstanding of the
system (i.e. it provides a common language between the evaluator and the target audience for the
evaluation information). Qualitative measures, however, tend to be developed in a narrower field

of éctivity or context and often the nature of the measure has to be communicated along with the
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information the evaluator is attempting to convey. Both quantitative and qualitative measures

allow for comparison and value judgement and have a role in the evaluation of training.

3.2.3 Measurement Scales

Kerlinger (1986) distinguishes four types of measurcment scales: nominal; ordinal; interval; ratio.
Kaposi and Myers distinguish a fifth, as does MacRac (1994); absolute scale, and further
distinguishes these five main types as qualitative scales (nominal and ordinal) and quantitative

scales (interval, ratio and absolute).

3.2.3.1 Nominal Scale
The simplest form of scale is the nominal scale of measurement. It is a qualitative measure which

classifies items of the referent by the chosen attribute. The requirements of nominal measurement
are described by Kerlinger as being simple; all members of a set are assigned the same numeral
(symbol) and no two sets are assigned the same numeral (symbol). The only demand of nominal
scale is that that like is distinguished from unlike. Nominal scales are therefore suitable for the

classification of items.

This classification or ordering of phenomena into groups on the basis of their relationships is

described by Sneath and Sokal (1973) as numerical taxonomy.

3.2.3.2 Ordinal Scale
The ordinal scale is a qualitative measure which not only classifies items of the referent by the

chosen attribute, but also to order the members of a group according to the extent to which they
possess the chosen attribute. Ordinal scales impose an appropriate ordering relation over the

symbols. Ordinal scales are suitable for the ordering, sorting and grading of items.

3.2.3.3 Interval Scale
The interval scale of measurement is quantitative in that it enablcs the magnitude of the attribute to

be expressed numerically, as a distance from a chosen point of reference. Interval scales are

suitable for expressing relative velocity and elapsed time.

3.2.3.4 Ratio Scale
The quantitative ratio scale expresses the magnitude of the measure as a multiple of a chosen unit

of measure. A ratio relationship exists between scale values and therefore the formal relation

system includes sum/difference and multiplication/division. Ratio scales are suitable for expressing

distance, calendar time, IQ scores.
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3.2.3.5 Absolute Scale

The quantitative absolute scale is reserved for counting and uses the rational numbers as their
unique symbol system of measurement. The scale shares all the characteristics of nominal, ordinal,
interval and ratio scales, but has an absolute or natural zero that has empirical meaning. The unit
of measurement is deemed to be non-negotiable in that the attribute is resolvable to absolute atoms
and the magnitude of the measure expresses the number of these. Absolute scales are suitable for

counting.

3.2.4 Measurability
Measurability is the degree to which a characteristic of a phenonena or entity of interest (referent

attribute) can be reliably and usefully measured. Reliability is considered later in this chapter. The
degree of measurability is characterised by Kaposi and Myers in terms of; definitional; modelling

and representational; practical; and quality requirements.

The definitional requirement concerns the extent to which the attribute to be measured is
understood. Empirically observed attributes must be identified with an already defined concept, or

composition of concepts.

The Modelling and representation requirement determines that each attribute must be modelled by
a well defined property variable and variable values are represented in a suitable symbol system. A
valid theory must be available for modelling each indirectly measured property as a structure of

properties for which a procedure of direct measurement exists.

The practical requirement applies to direct measurement. A feasible procedure must exist, together
with appropriate equipment, skills and other resources, for observing and recording measures of
the property. Finally, the quality requirement is that the measure must be relevant to the

requirements of the original problem and consistent with the needs of the users of the measure.

Measurability is an important determinant in the development of the evaluation of training.
Misconceptions of measurement, particularly with regard to the manipulation of data generated by
different measurement scales (as cautioned by Kerlinger) will lead to ill conceived results and
conclusions in particular evaluations and provide a false basis for the development of evaluation of
training technology. Kaposi and Myers’ requirements of a measurability provide a safe guard

against such misconceptions.
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3.2.5 Validity and Reliability
Any measurement method in social research should vield both reliable and valid results (J ackson,

1991). For training evaluation these are important considerations if the feedback received from a

study is to be of any true value to the stakeholders.

3.2.5.1 Validity
Phillips (1991) emphasises the significance of validity of data collection methods stating ‘probably

the most important characteristic of an evaluation instrument is validity’. Oppenheim (1992)
offers a simple definition of validity as the degree to which an instrument measures what it is
supposed or intended to measure. Dane (1990) describes validity as the extent to which a claim or

conclusion is based on sound logic.

Validity can be described in four different contexts for which Phillips (1991) identifies approaches

to determining whether an instrument is valid:

Content Validity refers to the extent to which the instrument represents content of the programme.
Low content validity indicates that the instrument does not represent a true sample of what was
covered. High content validity means that the instrument represents a good balance of all the

information presented on the course.

By focusing on the information, as opposed to the course objectives, Phillips has assumed that the
course content is reflective of the course objectives. The instrument should therefore be established
against the programme (instructional or learning) objectives as the information presented may not

necessarily meet the objectives that the course designer set out to achieve.

Construct validity refers to the extent to which an instrument represents the construct it is intended

to measure. A construct is an abstract variable such as skill, attitude, ability or knowledge.

Concurrent validity is the extent to which an instrument agrees with the results of other

' instruments administered at approximately the same time to measure the same characteristics.

Predictive validity is the extent to which an instrument can predict future behaviours or results.
This has considerable potential but does not currently apply to the pre and post knowledge

questionnaires instrument.

3.2.5.2 Reliability
Reliability is the degree to which an instrument gives approximately the same results from

subsequent measures of an item. Fluctuations in results are caused by errors. These can include,



for example; variations in the conditions under which the instrument is administered, fluctuation in
the mental alertness of the participant; differences in interpreting the result from the instrument;

and random effects caused by the motivation of the participants.

As part of the development of the pre and post knowledge questionnaires developed for the
evaluation of the engineers’ quality improvement training programme (chapter 5), where data are
collected at the beginning and at the end of the module, it is essential that the instrument is reliable

otherwise the changes in scores can not be attributed only to the training.

Phillips (1991) summarises the literature and identifies four procedures which can help insure that

an instrument is reliable:

Test/retest, involves administering the same test or survey to the same group of employees at two
different time periodsAand calculating the correlation of the scores. If there is a high degree of

positive correlation, then the test is reliable.

Alternate-form method, involves constructing two similar instruments and administering those to
employees at the same time and analysing the correlation between the two scores. If there is a high
positive correlation, then the instrument is considered to be reliable. Constructing a similar
instrument is time consumirig, which may make this approach impractical. Dane (1990) identifies
alternate forms to overcome reliability problems due to practice effects, rapid changes in the

characteristic being measured or, extended memory for previous responses.

Split—half procedure; involves splitting the instrument into two equal parts and comparing results.
For example, it might be appropriate to compare the even-numbered question with the odd-
numbered questions. The scores of the two halves are compared, and their correlation’s are

checked. Once again,' a high correlation indicates a reliable instrument.

Inter-item Correlation’s; A fourth procedure to measure reliability is to calculate correlation’s
between each of the items on the instrument. For cxample, a test with 25 items is divided into 25

parts. A correlation is developed comparing each item with all of the other.

" With respect to this study and the field of evaluation of training in general, measurement is the
foundation of evaluation. Within the natural sciences. measurement has developed considerably in
the quest for knowledge. Measurement serves some decision problem, when the decision maker has
to judge the reférent on the basis of key properties, and the propertics of interest may or may not
be directly fﬁeasurable. A model-based measurement scheme allows the deduction of each property

of interest from those directly measurable; it then permits the object-oriented characterisation of
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the referent as a coherent assembly of (directly and indifectly measured) properties; finally it

explicitly states the values judgements of the decision maker in utility measures.

In chapter 3, the evaluation measures used as part of this study are discussed and attention is paid
to the reliability and validity of the evaluation measures. Both dualitative and quantitative
measures are used in the evaluation of the training programme. The predominant scientific
paradigm within the company is that of positivism, or a persuasion to the natural sciences; the core
business of the company is engineering and its pedple, in the main, are drawn from a natural
science oriented education system. This facilitates the communication of quantitative measures as
the language of the measurement itself; that is to say the required hnowledge to interpret the value

property, is understood and widely accepted by the target audience.

Communication using qualitative measures is more difficult as the information to interpret the
value properties must also be included in the communication. Necessarily, qualitative reborts are
far bulkier than quantitative reports and are less likely to be as easily accepted, or understood as

quantitative reports.

3.3 Evaluation Meéthodology

A large selection of methods for the collection and analysis of data exist within the literature and
the majority of these are generalised beyond the evaluation of training. The methods described and
reviewed in this section are those most referred to by writers in the ficld of educational and
training evaluation (i.e. Phillips, 1991; Newby, 1992; Morrison, 1993; Easterby-Smith, 1994; and
Cohen and Mannion, 1994). The purpose of this section is to provide a general overvie\y of the
array of methodology available for evaluation of training, drawing particular attention to those

methods employed in the empirical study.

Morrison (1993) describes evaluation methodology by using a series of continua (Figure 3-1I).

1. Numbers and statistics through to | transcripts of conversations and interviews, words.

2. Closed questions, multiple choice questions through to | open-ended questions. ]

3. Desire to measure responses, compare one setof | through fo | a desire to capture the uniqueness of a particular
responses to another, to correlate responses situation person or programme or what makes it

similar to and different from others.
4 A desire for formality and the precision of numbers | through to | a more responsive, informal intent where what is

and prescribed categories of response where it is looked for is far less predetermined to the point when
known in advanced what is being looked for it will only be known when it is found.

5. Portraying regularities of behaviour, of scores, of through to | portraying uniqueness, the complexity of a situation
opinions in arder to begin to make generalisations where we are trying to understand and why
from results to describe what is happening individuals behave in certain ways - to explain rather

than to describe.

Figure 3-1: Morrison’s Evaluation Methodology Continuums

77



Morrison’s ‘descriptions provide an appropriate introduction to this topic by illustrating the diverse
nature of the methodologies of evaluation. Evaluation methodologies are requiré to meet a range of
measurement needs and any evaluation study will potentially comprisc of a combination of

methods used independently or in conjunction with other methods.

3.3.1 Purposes
Evaluation methods are often regarded as the key part of any evaluation activity (Easterby-Smuth,

1994), but they are not an end in themselves (Patton, 1981; Hamblin, 1974; and Guba and
"Lincoln, 1989); they serve specific purposes within an overall evaluation strategy and those

purposes will vary depending on the type of study which is being conducted. The purpose of

evaluation methods, therefore, is to gather data which are to be used as a basis for inference.

interpretation, for explanation and prediction (Cohen and Mannion, 1994).

Within this specific context of purpose, a dimension which features in the literature is that of
formative and summative purposes of evaluation. Although this aspect is included here as part of
the review of evaluation methodology, it could legitimately be described in terms of a general

conceptualisation of evaluation.

3.3.1.1 Formative/Summative Evaluation

A notion prevalent in the literature is that of formative and summative evaluation (i.e. Bramlev,
1991: Stufflebeam, 1996; Scriven, 1967 and 1995; Camp et al, 1986). Scriven (1967) first made
explicit the distinction of formative and summative evaluation, proposing that formative evaluation
was concerned with improving the programme and summative evaluation concerned with judging
its worth. Subsequently several writers have popularised the terms. Smith (1981) noted Scriven’s

1967 article as being the most cited with respect to educational evaluation.

Basarab and Root (1992) interpret formative evaluation as providing information to training statt
for purposes of improvement during development and implementation. They describe its basic
purpose as measuring progress and to use this infoﬁnation for programme improvement during the
life of the programme. Basarab and Root conceptualise formative evaluation in terms of

Kirkpatrick’s levels | (traince reactions) and 2 (trainees’ learning, in Kirkpatrick’s terms of

learning).

With regard to summative evaluation, Basarab and Root’s interpretation is one of providing
“information to show the merit and worth of a training programme, with the basic purpose being to
provide a summary report of the training results. Basarab and Root conceptualise summative

evaluation as Kirkpatrick’s levels 3 (trainee behaviour) and 4 (training results).
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Formative evaluation has therefore been largely interpreted as a planning instrument: to be
coriducted during the initial stages of a training programme to identify ways in which it can be
improved. This often takes the form of a pilot programme evaluation. Summative evaluation has

been interpreted as an end of programme activity, often in the form of an end of programme report

describing the outcome value of the training.

3.3.2 Data Collection Methods

As previously noted, a multitude of data collection methods can be drawn from the literature.
These include qualitative and quantitative data collection methods, methods for use by an
evaluator, methods for use by a learner, or methods which can be used by both together. Some
writers have chose;x to offer simple lists of methods (e.g. Rae, 1991), whereas others have linked
types of data collection instruments to Kirkpatrick-type levels of evaluation (e.g. Bramley, 1991).
Basarab and Root (1994) distinguish four general categories of evaluation instruments;

questionnaires; interviews; tests; and observation forms, and provide adaptations in terms of" .

Kirkpatrick.

Morrison (1993) offers a more general arrangement by, in addition to his continuums, turther
organising data gathering methods into written forms and interpersonal forms. Written forms
include questionnaires, written tests, and action plans. Interpersonal forms include interview,

practical tests, observation, and evaluation meetings.

Easterby-Smith (1994) classifies data collection methods in a way similar to that of Morrison,
however he makes explicit reference to the levels of control over the type and nature of the data
“which is collected by a particular method. Easterby-Smith c.;lassiﬂes ten data collection methods
using a ‘res§archer / evaluator control’ to ‘subject / informant control” continuum. Easterby-
Smith’s array of data collection methods include those which he considers to be either; commonly
used and well known; or less well known but have con_siderable utility for evaluators. Figure 3-II1

summarises Easterby-Smith’s evaluator /- informant classification of data collection methods.
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record everything that occurs: and selective observation is where predetermined frameworks are

used to guide the observation.

Guba and Lincoln (1981 1989) contend that observation is a responsive and holistic process:
responsive in that the observer must first make sense of the dimensions of a context and then seck
to make those dimensions explicit; and holistic in that the observer views the world as a continuous
context within which programme participants view themselves and their lives as real, true and
having meaning. Guba and Lincoln argue that to make sense of the world, the observer must

immerse him/herself in the environment and suspend his/her own value judgements.

Kerlinger (1986), whose persuasioh is towards a positivistic approach to the behavioural sciences,
identifies two main concerns with observation from his perspective; (i) relating observed behaviour
to constructs-or variables of interest; and (ii) the effect of the observer on the subjects of
observation. With respect to his first concern, one of interpretation of behaviour by an observer.
Kerlinger argues that the greater the burden of interpretation, the greater the validity and reliability
problems, therefore making it necessary to define what is to be observed “fairly precisely and
unambiguously’ (p. 489) by providing the observer with an operational definition of the variable

being measured in behavioural terms.”

Kerlinger distinguishes molecular and molar approaches to categorising behaviour to facilitate
observation and inference; molecular approaches take smaller segments of behaviour (e.g.
instances of saying ‘I’ and ‘we’ in a team setting) as units of observation: whereas molar
ap‘proa'ches take larger behavioural wholes (i.e. instances of “accepting others™ approaches, '
suggestions, and ideas’ in a team setting). as units of observation. The balance between the two is
one of reliability and validity; molecular approaches are generally easier to use with less scope for
observer error (high reliability), but reduce behaviour so that it no longer bears resemblance to the
behaviour it is intendéd to observe (low validity); whereas molar approaches use broad natural
definitions achieving a high degree of validity, but are more open to interpretation by‘obser\/ers
(low reliability). Kerlinger suggests that molar observers interpret the meaning of behaviour based
on experience and knowledge and molecular observers seek to push their own experience,

knowledge and interpretation out of the observation process.

Another aspect of relating observed behaviour to constructs of interest is concerned with sampling
and Kerlinger identifies two types; event sampling and time sampling. Event sampling is the
selection for observation of integral (as part of the wider context) behavioural occurrences or
évents in a given class and the observation process must occur when the events take place. Time

sampling is the selection of behavioural units for observation at different points in time, which can
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members of the development / delivery teams, who were participant observers. Their role was
primarily to deliver the training, however as part of this process, trainee behaviours were
observed. No predetermined frameworks or criteria were established and observations were
essentially based on the tacit knowledge of the observers and the pﬁrpose of the pilot study; to

assess the feasibility of the design, content and process of the training.

The observation for the implementation evaluation was more rigorous. Behaviour observation
rating scales (see section 3.3.2.6) were developed from trainer knowledge of the people skills

_ content of the programme using critical incident technique (see section 3.3.2.2).

3.3.2.2 Critical Incident Technique
Developed by Flanagan (1934), critical incidents are defined as “extreme behaviour, either

outstandlingly effective or ineffective with respect to attaining the general aims of the activity”
(p-338) and the principle of the technique is to focus on these to describe the activity. [n this way it

is intended to throw light on the realities of normal behaviour and circumstances (Ruddock, 1931).

Patrick (1992) suggests using the technique to define tasks required to perform a job, and 1n this
sense the technique is used as part of training needs analysis, and Easterby-Smith suggests using
the technique to identify changes which have occurred as a result of training. Critical incidents
data can be collected using observation (as advocated by Flanagan), or by questionnaires or

Interviews.

In the context of this study, critical incident technique was used as part of the development of
behaviour observation rating scales (section 3.3.2.6), where focus group interview method was

used to elicit critical incident data from programme trainers with respect to people skills. .

3.3.2.3 Interview
Bingham and Moore (1959) defined the research interview as a conversation with a purpose.

Oppenheim (1992) describes the purpose of evaluation interviews as being “to obtain information
of certain kinds .... in the form of factual replies to factual questions, or responses to attitude scale

items, or ideas and feelings, or perceptions and expectations, attitudes and the like” (p.66).

Evaluators are concerned primarily with two types of interview; (i) exploratory interviews; and (1)
standardised interviews (Patton, 1990). The purpose of exploratory interviews is primarily to
“develop ideas. Exploratory interviews are generally free-style interviews, and can include group
interviews or focus groups (Krueger, 1988), and depth interviews (Ruddock, 1981). The purpose

of standardised interviews is primarily that of quantitative data collection. Standardised interviews,
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sometimes referred to as structured or closed interviews are essentially verbal structured

questionnaires (Patton, 1990).

For the purposes of this study, a group interview was employed as part of the pilot programme.
This was conducted to explore a range of aspects of the programme and to understand the '

participant’s perspectives on how it could be improved. In this sense, the interview was also a

depth interview.

Group Interviews, sometimes referred to as focus groups, are conducted with a selection of
interviewees who are asked to reflect on questions asked by the intérviewer, either verbally or
written. Developed largely by Merton et al (1956), group or focus interviews serve the purpose of
obtaining high quality dafa where people can consider their own views in the context of others.
Brown et al (1988) described group interviews as “not just a convenient way to accumulate the
knowledge of individuals ... but give rise synergistically to insights and solutions that would not

come about without them” (p.40).

The main advantages of group interviews to be drawn from the literatur