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ABSTRACT,

This study investigated the use of a Weighted Application Blank
(WAB) for selecting candidates likely to pass the first year of a
comprehensive nursing course, A subject pool of U415 comprehensive
nursing course applicants was drawn from 1980 to 1985 first year
Polytechnie classes. A discriminant analysis on the application
form responses made by these subjects was performed, Computer
software was then developed incorporating results from Human
Factors research. The software aimed to computerise the WAB
method of classifying applicants following principles of software
psycholeogy., A group of 50 computer naive subjects participated in
an experimental evaluation of the software, Five subjects took
part in initial pilot study trials of the software. The remaihing
45 subjects! were divided into three equally sized groups. The
subjects task was to enter eight sets of nursing course
application form data. The "computerised" group received
instructions on how to do this from the screen, the "written™
group from a manual and the "verbal" group verbally from the
experimenter, Time taken to complete the task and the number of
errors made were recorded. Three ANOVAs were performed %o
establish if group exerted an influence on trial times or error
rates. In addition, applicants were required to complete two
questionnaires, The first prior to the experimental trials and
the second following them, Results indicated that group
influenced time taken on the ftask (F{1,294) = 7.43, p<.001).

Group did not exert an influence on errors made on each guestion
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(F(32,672) = 1.022, p>.05), The interaction between errors made
on each application fﬁrm and group was significant (F{14,29%4) =
2.809,p<.001) however the main effect for group of this
comparison was insignificant (F(2,294) = 90.045, p>.05}. Responses
To the questionnaires were evaluated and an assessment was made

of the responses., It was concluded that the fields of human-
computer interface design and personnel selection had been
successfully combined, Leading to the expectation that an area of

great research potential had been opened up.
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CHAPTER ONE

GENERAL INTRODUCTICN

Overview,

=

The recent phenomena of widespread computer use means that many
cccupations now reoutinely incorporate computers. Tasks as diverse as
the monitoring of a chemical plant and intermediate school education
are two examples., It seems a small step therefore Lo suggest that the
area of personnel selection should also be looking at the
computerisation of some of its functions.

How this computerisation is carried out is something that few
researchers have directly addressed, Techniques for personnel selection
have long been discussed, as have guidelines for designing systems for
interactive use, but how to design software to aid in the selection of
pecople 1s a new area.

Perscnnel psychology is concerned with fitting people to jobs.
Ideally then, organisations wishing to fill vacancies will use a
technique, promoted by personnel psychologists, in the hope of
eventually hiring an individual capable of performing the job. In
practice selecticn does not often follow this ideal, Seldom is an
Occupational Psycheologist employed, instead reliance is placed on
techniques found to exhibit dubious reliability and validity.
Interviewing (Arvey, 1877) and testing (Muchinsky & Tuttle, 1979) are
particular favourites, work samples (Robertson & Kandola, 1982) and
trainability tests (Downs, 1977} are two alternatives, Use of work
samples and trainability tests is often limited however due to the

expense of administering them.



One promising method of selection is the Weighted Application
Blank (WAB), The WAB bffers several features cther technigques lack.
Most important is its low cost and ease of use. The WAB is based on
information gleaned from the application form an organisation uses for
recruitment, Often therefore the intreoduction of WAB processes mean
that 1ittle additicnal effort or money must be allocated by the
organisation., Using application forms filled out by past applicants it
is possible to identify characteristics that distinguish between
successful and unsuccessful job performance (England, 1971).

Human Factors engineering, alsc known as Ergenomics, is concerned
with "fiftting the job to the person". Rouse (1979) defines the field as
addressing issues related to the design and evaluation of the
interface between people and machines.

Too often Human Factors practitioners are involved in solving
problems with existing person-machine systems. It would seem to make
more sense for systems to originally be designed using Human Factors
principles, The person-machine system to be examined here is the human-
computer interface, This interface presents something of a challenge to
Ergonomists, as the individuals for which the computer interface must
be designed are extremely diverse in their expectations of and
expertise in computer use. From information presented it is hoped it
will be possible to design software appropriate for use by novice
computer users,

Considering the large numbers of applications many organisations
sift through each time they wish to fill a vacancy, it seems a logical
step that some parts of this process become computerised. The present

study aims to computerise a specific seleection method, The measured



success of this adaptation will indicate whether this approach is
apprepriate. Further, it is intended that the software eventually
designed will be usable by anyone, this includes individuals with no
computer experience, Having set the goal of developing seftware for
novice computer users it becomes necessary to acknowledge the
particular needs of this group, Human Factors guidelines should help in
fulfilling this geal.

The present study must address issues and describe the main
techniques of personnel selection, It must alsoc discuss the popular
methods of computer software design. The marrying of these two areas of
Occupational Psychology must then be evaluated through a study of both
the predictive success of the selection method chosen and the most

easily used version of the selection software.



CHAPTER THWO

REVIEW OF THE SELECTION LITERATURE,

Popular Selection Techniques

In an article tracing the ancient history of testing, DuBois
(1970} describes selection, with the use of tests, of government
officials in China around 2200 B.C., The problem of fitting pecple to
jobs has apparently been of concern for quite some time,

Growing interest in selection procedures was in evidence earlier
this century, Hellingworth in 1923 evaluated some of the more
"interesting" methods. The graphological assessment of handwritten

application forms, perusal of unstandardised letters of recommendation,

chaotie interviews and application of physiognomy technigues to
‘submitted photographs seemed the order of the day. Needless to say the
predictive efficiency of these methods was no more than two or three
percent above chance,

A number of improvements since the 1920's have helped establish
personnel selection as an important task in many organisations. The two
world wars played major reles in stimulating growth in the personnel
selection field, with techniques developed for use during these times,
still in use today. Testing, methods of job specification, Jjob
knowledge tests, officer rating forms and training programs were just a
few of the developments attributable to the wars (Uhlaner, 1976).

Personnel selection revolves around the belief that "not all
individuals are equally well suited for all jobs" {Landy and Trumbo,
1980). This being se¢, factors that distinguish between those suited and

those not suited to a job need to be found, Once identified {usually



through Jjob analysis), elements able to differentiate between the two
groups can be combined intec a test or sample of behavioﬁr. This can
then be used tc help identify promising job candidates before they are
placed in a job.

Job analysis 1is an 1important aspect in the development of
selection technigues, It aims to describe the parts of a job that
distinguish it from other jobs., In essence job performance is broken
down into small measurable units thus facilitating the design of tests
(Guion, 1961). Blum and Naylor (1968) describe nine different methods
of analysing a Jjob. Amongst these are the questionnaire methed - a
worker is asked to respond to guestions about a job in writing, the
individual interview - a person i3 questioned in detail about the
activities invelved in the job, and the observation interview - where
the individual is asked about their job as they perform it. In research
situations, Jjob analysis often provides the information base from which
the criterion measure for the study is drawn.

The selection of a criterion variable is instrumental in
determining the direction or emphasis of research., Thus data collected
is devoted to the description of the criterion. In selection research
the eriterion chosen will often be length of tenure. High criterion
(probably high tenure) and low criterion (probably short tenure)
groupings are sought with subjects examined for attributes that can
distinguish them as being a member of one group or the other (England,
1971). Whatever criterion is decided on the entire study is dependent
on its adequacy and accuracy.

If success in a job is the criterion, whalt methods are available
to help ensure that people selected for a position will succeed?

Testing is one of the more established techniques. Tests developed



earlier this century were primarily designed for the measurement of
intelligence. Binet and Simon (1905) and Terman (1917) were the early
workers in this area. 3oon, those concerned with the selection of
people for jobs picked up con the use of tests as one way of
differentiating between applicants (Muensterberg, 1914).

The First World War saw the first extensive use of aptitude
testing. The emphasis was still on the measurement of intelligence,
however the numbers that could be tested at one time increased from one
to up to five hundred (Hull, 1928). The B3Second World War saw a
revitalisation of the testing process with some movement into specific
aptitude testing cccurring (for example, with tests for mechanical
aptitude and eye-~hand co-ordination).

Testing came in for some criticism during the 1960%'s, with
psychologists‘questioning-the almost indiscriminate use of tests in
situations where their applicability had not been established, & call
was made therefore for the job-relatedness of tests toc be examined
(Gross, 1962; Whyte, 1956), Fair testing and employment practices
became part of many countries legislation and testing had to abide by
these legal requirements,

The large number of tTests available today, lets employers select
tools appropriate for specific employment situations. Categories of
tests include power tests, speed tests, group tests, individuwal tests,
pencil and paper tests, performance aptitude tests and achievement
tests. Buros (1978), in a freguently updated Mental Measurements
Yearbook, documents not only the available tests but also provides,
where possible, research data on the reliability and validity of the

tests.



Research on testing is one way test users are able to discriminate
between good and bad tests., Muchinsky and Tuttle (1979), review the
empirical literature relating to test score predictors. The research
considered in this study had research with tenure as the criterion,
and tests of perscnality, interests, intelligence and aptitude as
predictors, Diverse results were obtained in each testing area with
positive, zero and negative correlations between predictor and
eriterion variables apparent, The authors had to conclude that
situational factors were influencing the findings. It can be concluded
therefore that tests need to be validated for the specifie use to which
they are to be put.

Realistic tests of tasks similar to those performed on the job
represent one category of the vast testing area that has experienced
increasing popularity.in recent years {(Schmidt, Grenthal, Hunter,
Berner and Seaton, 1977; Mount, Muchinsky and Hanser 1977: Robertson
and Kandela, 1982). In an effort to reliably represent a job to an
applicant and to gain an indication of their likely performance on the
job, work samples have been developed. Work samples gauge an applicants
performance on a task similar to the one they will be required to
undertake on the job. A minimum of instruction is given and behaviours
exhibited during task completion are noted, The candidate is assessed
according to their behaviour during the test as well as the cutput from
the test, be it a sewing machine sample (Downs, 1977) or responses to
problems in an in-basket test (Lopez, 1966). Work samples have been
used for some time now with varying results. Asher and Sciarrino (1974
review validity research conducted on the work sample, The results are
generally encouraging, validity coefficients higher than .3 being

cbtained in approximately 70% of the studies. A 1968 study by the



Jewish Employment and Vocational service of Philidelphia revealed that
work sample testing fesulted in nearly twice as many successful job
placements (40%) than did counselling only situations (23%).

A more recent extension of the work sample idea has occurred with
the development of trainability tests (Downs, 1977). Trainability tests
are similar to work samples in that some set task is performed. In this
case however, the actual trainability of the applicant 1is being
assessed, The individual is permitted to ask as many questions as they
require to successfully complete the job assigned, With the aim being
to evaluate the persons likely success during training for a job.

In the case of both work samples and trainability tests key
elements of the intended job are tested. Both therefore require that
resources be used to compl?te the test. Both also need to be
administered, in ideal situations, on a one to one basis, although
groups of up to four persons have been tested successfully (Robertson
and Mindel, 1980).

The interview is arguably the most frequently used selection
technique, Actual methods of interviewing vary from an unstructured,
nen-directive approach to highly structured panel interviews where a
predefined set of guestions is asked.

Research on the interview has consistently coneluded that the
reliability and validity of the technique is insufficient to warrant
its use as a selection tool (for example, Arvey, 1977; Wright, 1969
Landy, 1976). Yet organisations continue toc make use of it. Lathanm,
Saar, Pursell and Campion (1980) pursued the use of situational testing
combined with interviewing in an effort to improve the validity of the

interview., Thus a structured interview based on systematic job analyses



was developed by the authors. In an interview setting, job candidates
were asked how they would behave, given certain situations, Their
responses were rated against these of previous good and poor employees
with selection made in light of the comparisons, A predictive validity
of .33 was obtained. While most research questions the use of the
interview, given the low reliability and validity scores obtained, the
technique may serve some purpose. Landy (1985) sugpgests the interview
be used for 1) communicating information about jobs, 2) clarifying
applicanté questions, 3) obtaining information from candidates, and 4}
maintaining good public relations. In combination with other selecticn
techniques therefore the interview may be serviceable,

The interview has been incorporated into what is now one of the
most comprehensive selection packages, the Assessment Centre. Such
centres make use of a variety of popular selection tools plus some
specifically designed group dynamics exercises, Job applicants can
therefore spend a number of days at the centre performing tasks as
diverse as paper and pencil tests and leaderless group discussions.
Finkle (1976) presented a comprehensive review of the development of
assessment centres., Early data on the predictive validity of the
technique was seen as promising. However concern has been expressed
about this selection method. Dunnette and Borman (1979) question the
quality control of assessment procedures, Further reservations were
voiced regarding the reliability and validity of the ratings made of
assessees (Hinrichs and Haanpera, 1976; Klimoski and Strickland, 19772.
Primarily disgquiet surrounds the fact that instead of future
performance, assessment actually concentrates on identifying those
individuals who fit the company "mould’.

The above selection techniques are costly in both time and money.
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Combine this fact with their unsatisfactory predictive efficiencies and

the need for alternative selection methods becomes clear,

The Weighted Application Blank,

Owens (1976} in a comprehensive discussion of background data and
it's use as a perscnnel selection tool, views blographical information
as providing a piecture of where an individual "has been® i.e. a record
of the individuals 1ife to date. Owens argues via the concept of
behavioural consistency (Wernimont and Campbell, 1968) that a persons
past experiences (and their responses to them ) can aid greatly in
predicting their likely directions in the future. To lend support to
his assertions Owens quotes Galton (1902) "The future of each man is
mainly a direct consequence of the past.....It is therefore, of high
importance when planning for the future to keep the past under frequent
review",

England in 1961 made the first concerted attempt at defining and
desecribing the Weighted Application Blank (WAB) as a selection tool.
This early publication was updated in 1971,

The assumptions behind WAB development were defined by England as
being -

1} that past behaviours can help in the prediction of future

behaviour.

2) that certain aspects of an individuals background can be

related to their successful performance in a job.

3} that there is a need to be able to determine which aspects of a

persons background are important in the performance of a

certain job.
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4) that it is possible to combine ceritain aspects of a persons
background for the prediction of likely performance in a given
occupation, Each application form item can therefore be
assigned a numerical weight corresponding with its predictive

power,

The WAB aims to establish which application form items represent
attributes important to successful performance and provides a
systematic method for assessing if candidates possess them.

Typically a WAB will combine two types of information, First,
demographic or situational information will be requested. For example,
age, sex, number of dependants and educational qualifications. Such
items are easy to verify and simple to answer. Secondly, ifems
referring to preferences or attitudes will be asked. In this case the
questions are not as straight forward, For example, applicants might be
asked to give their reasons for applying for a position, or to give an
opinion on an issue relevant to the work they will be doing. These
items require some evaluation by the applicant before they can be
answered.,

During the past decade or so, items defined as 'biodata' (an
abbreviation for biographical data) have been incorporated into the
WAB. Bicdata items include questions such as "Were your parents happy
with your school work?® or "Were you viewed positively by your high
school feachers?, Clearly biodata items include information somewhat
remcved from the job itself., That a relationship exists between
responses to biodata items and, for example, success on the job, or
long term tenure is evident from research results (Freeberg, 1967;

Wells and Muchinsky 1985; Neiner and Owens 1985).
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Research investigating biodata and related data types (for
example, biodemographic data; Federico, Federico and Lundquist, 1976)
will be considered alongside studies of more uncomplicated life history
items. All refer to the past for the source of their information.

Indeed Guion (1967} makes the point that any item type can be tried

when developing a WAB, only one point needs to be kept in mind and that
is that responses can be classified in some way. As part of the process
of developing a WAB, empirical analysis will result in the thinning out

of the number of items included or actually weighted in the final

application blank used.

Methods used in weighting the WAB

In general terms the development of weights for the application
blank is achieved with a systematic methoed of determining which
application blank responses were given more frequently by applicants
who proved £o be desirable employees, At the same time the responses
needed Lo be given less frequently by applicants deemed to be less
desirable.

Until recently no research comparing the predictive powers of the
different WAB methodologies had been undertaken. An as yet unpublished
article by Smith and George {(1985) addresses the question for what
seems the first time. These authors compare differential weighting
techniques (horizontal and correlational analysis) with multivariate
weighting techniques, Of the two approaches, differential techniques
have tended to be the more popular in the past, In a selected
biblicgraphy presented by George (1983), 23 of the 31 studies cited

used one of the differential methods.
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The horizontal percent method takes the responses of members in
each group and comparés them to each item, The groups are designated as
past successful and unsuccessful using a previocusly selected criterion,
Whenever a difference in item response for the two groups is noted, a
weight is assigned to that item which reflects the positive/negative
relationship the item has te the criterion. A new applicant has their
score calculated by summing the item weight by item response values.

The correlational analysis method uses the correlation co-~
efficient, calculated between each item and the criteriocn to weight the
item. An individuals score is calculated by summing the item weight by
item response values.

Multivariate weighting techniques go further than differential
weighting techniques in that item to item relationships as well as item
te eriterion relationships are investigated, The two most ﬁopular
multivariate methods used are regression analysis and diseriminant
analysis, When used with the WAB each yields a slightly different
result. Regression analysis identifies the unique contribution each
application form item makés to the prediction of the e¢riterion, That
is, each independent variable that explains a statistically significant
portion of the dependent variable is identified. Future applicants have
their responses 'run through! (Lawrence, Salsburg, Dawson and Fasman,
1982) the regression equation., As a result an individuals likely
performance with respect to the criterion can be gauged. In the
Lawrence et al (1982) study the average tenure of managers at the time
of hire was predicted. By using past managers responses on a WAB as
the independent variables and the length of tenure as the ecriterion, a

regression equation was calculated. Subsequent applicants had their WAB
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item responses run through this regression equation and an indiecation
of their likely tenure was obtained.

Discriminant analysis, while following similar statistical steps,
effects a different description of the criterion. The same steps as
regression analysis are followed in that a criterion is selected, A
commen example is suceess in a job. WAB item responses are collated for
people who were both successful and unsuccessfullon the job over a
previous time span. The variables are linearly combined to ensure that
the criterion groups are as statistically distinet as possible. The
analysis results in a discriminant function being calculated. Some of
the original items will have been dropped from the analysis as they
would be found to contribute insignificant amounts of information to
the description of the criterion, The responses of future applicants to
the items found important in deseribing the criterion will be entered
inte the discriminant function equation, the score obtained will
classify the new applicant into either the successful or unsuccessful

criterion group.

The weighted application form compared to other selection techniques,

Smith (1978) compared the predictive power of a WAB with that of a
selection interview. For a sample of 107 recently hired factory
workers, interviewer predictions correctly identified 20% of those who
eventually left within three months, The WAB was able to successfully
predict in 80% of the cases, that an employee would leave within three
months, For a company concerned about the cost of a high turnover rate,
these results suggest that scle reliance onr the interview when

selecting employees was not the most effective use of resources, Smith,
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in his final coneclusions, suggested that the use of a WAB combined with
an infermation giving interview would seem a sensible and cost cutting
solution,

Dunnette and Borman (1979) attempted a comprehensive summary of
the modern era of personnel selection, While not assessing biodata
and/or WAB's in comparison to other techniques some lmportant points
are made by these authors, After reviewing issues significant to
selection practices, such as validity, statistical considerations and
job performance measurement, these authors discussed the research
results from several different selection practices. One methoed covered
was that of biographical information, Dunnette and Borman suppeort WAB's
in their prediction of Jjob performance buft point out that they have
been criticised for failing to establish the nature of predictor-
criterion relationships., Work by Owens (1976) and Schoenfeldt (1974) is
seen as refuting the criticism by viewing biographical information as a
record of an individuals life thus supporting the assumption that past
behaviour is the best predictor of future behaviocur,

Reilly and Chac (1982) conducted a direct comparison of eight
selection procedures seen as alternatives to testing, Alternatives were
sought following suggestions that tests may result in an adverse impact
on racial and ethnic minorities., When the comparisons were complete,
only biodata was found to be as valid or more valid than tests and to
result in minimal adverse impact. The seven other technigues (peer
evaluation, interviews, self-assessments, reference checks, academic
achievement, expert judgement and projective techniques) were unable to
match either test or biodata methods in terms of their validities and

their levels of adverse impact,
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Advantages and Disadvantages of WAB Use.

From the preceding discussion it can be seen that the use of the
WAB includes both advantages and disadvantages, On the negative side is
the requirement for large (100 plus) subject pools when developing and
eross validating a WAB. Perhaps this is not such a problem when it is
considered that those using or wishing to use WAB's for selection
purposes have mostly been large organisations experiencing high
turnover. Where this is the case a large subject sample is relatively
simple to obtain.

The success of the WAB in predicting performance has also been
challenged (Schwab and Oliver, 1974), These authors report that most

studies yielding negative results are "buried" by their investigators

and that Journal editeors reject a disproportionate number of articles
reporting non-significant findings. However this argument must be
equally applicable to any personnel selection research or indeed any
research in psychology.

WAB methods have alsc been criticised for failing to explain the
relationship between weighted variables and the criterion, Clearly it
is impertant to establish why some variables are useful in predicting,
for example, btenure and others are not. The recent use of multivariate
statistical methods has gone some way in reducing this problem (George,
1983), In particular discriminant analysis demonstrates prediective
efficiency comparable to more common differential weighting techniques.
At the same time diseriminant analysis offers descriptive capabilities
not offered by alternative weighting methods,

On the positive side the WAB offers a low cost, simple to use aid

to the selection process, Indeed most organisations would find that
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their existing application form(s) required 1little adaptation., Reilly
and Chac (1982) describe how the use of application forms by many
organisations means little effort or cost is involved in first,
expanding the forms already used so that they include biodata items
and, second, performing an analysis of the data to yield weighted
items. Employers have however expressed some concern about the accuracy
of application form responses, Cascio (1975) investigated the
relationship between reported and verified responses to 17 biographical
information blank itewms., His findings indicated that the overall
regponses were strikingly accurate, Further, the information supplied
on a WAR need not only be used in the calculation of WAB scores., Suc¢h
data can be u;ed in initial screening of applicants {(i.e, determining
that minimum hiring requirements are met) as well as providing

supplementary information prior to the interview.

Proposed use of the weighted application blank.

George (1983) evaluated two WAB weighting techniques using as his
sample intake studentis for a comprehensive nursing course, The present
study builds upon these results, WAB's have been used successfully in a
variety of situations. In the present case a Polytechnic run nursing
course is experiencing an unacceptably high attritibn rate, Improvement
of the courses selection procedures was seen as a wéy to reduce the
number of students finding themselves unable to complete the first
year. Limited financial resources, large numbers of appliecants to be
screened and accessible application form data, meant the WAB was viewed
.as the most suitable alfernative. As in any selection situation it is

never intended that the WAB scores cbtained be the sole selection



18

determinants.

In the present sﬁudy therefore, a WAB will be used to help predict
a nursing course applicants likely success on the course after one year
of study. For the final decision other methods will also be used,

Predictions will be based on the characteristics of the previous five

years applicants, Information from these applicants'records will be
weighted using discriminant analysis. This method has been selected as
it not only identifies variables that are significantly related to the

eriterion but alsc provides useful descriptive information,
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CHAPTER" THREE

REVIEW OF -HUMAN-COMPUTER INTERFACE LITERATURE,

During the past ten years an increase in interest and effort in
computerising personnel systems has ocecurred (Short, 1979; Walker,
198Q¢). This is due in part, te the growing sophistication of the
personnel function, the relative decrease in the cost of systems and
the need for fast and up to date personnel information.

Generally the elements of a personnel department which are
computerised have been employee databases and payroll schemes (I.P.M.,
1982). There is however no reason the function ceculd not be extended to
the selection of new employees, Computers seem particularly suited to
the provision of a fast, easily updated service of applicant screening.
The WAB as outlined above lends itself particularly well to this., HNot
only is the data from application blanks simple ft¢ enter and
manipulate, with appropriate software the calculation of applicant
scores for comparison purposes is easily accomplished.

The adaption of a selection process from a manually performed to a
computerised operation requires some planning. The field of Human

Factors {(Ergonomies) should play an important role.

The Human-Computer Interface

The aim in writing software is always to break the design task
into easily handled modules (Kemp, 1982). For a WAB, results from
initial weighting techniques will indicate which application form items
are required and will provide values with which the item responses can

be weighted, Any software would thus need to request the responses to
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the relevant items,_weight them and finally indicate whether an
applicant shows positive or negative attributes when compared with
previous applicants,

The composition of computer users as a group is becoming more and
mere diverse, No longer is computer use the sole preserve of computer
professionals, instead individuals from all walks of life are coming to
computers with the intenticn of speeding up and simplifying their work.
These users are often naive about computing: the computer is

essentially a mystery to them,

The Role of Human Factors in the Design of Software.

Human facbtors {(Ergonomics) is the scientific study of how to
design work areas for use by those as;igned to work within them. It is
the study of person-machine relationships. This concern to improve the
work place for safe, pleasant use can be applied to the general design
of computer software, Such a requirement is not however easy to
implement.

Shneiderman (1979), deseribes just how difficult the
implementation of Human Factors guidelines can be, The diversity of
computer users 1s a major problem area. Regular users rapidly progress
beyond their initial fascination with a system, coming to demand more
and more of it,., Systems therefore need to accommodate the various
knowledge levels of a wide variety of users. They need to be easy to
learn as well as providing help to those unfamiliar with them. How to

arrive at the best possible solution for software design can be

assisted by following a Human Factors approach,
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Novice Users: A Special Group.

A result of the drop in the cost of computer hardware and
increases in software availability and computer power is that a

microcomputer is now more easily obtained by a wider group of people.

Many users are therefore unlikely to have experience or training in
computer technoclogy. Researchers working in the area of human-computer
interaction have referred tec this group of individuals as “casual”
users (Martin, 1973}, "general™ users {(Miller and Thomas, 1977} or
"naiveusers (Kennedy, 1975). No distinction between these various
definitions has been made so they will be taken to be synonyms and used

interchangeably throughout the ensuing discussion. As a group, these

users present some perplexing preblems for software designers,

IEason {(1976) provides a useful definition of the naive user,
Principally they are people with no expertise in computer technology
but who use a computer system as an aid to perferming a2 £task., This has
been taken to mean that they have received no formal computer systenm
training and probably do not desire such training. No matter how
technically sophisticated a programme is, if it does not perform the
tasks the user requires it to perform, the system as a whole will be
evaluated in a negative light, Also, naive users generally require and
desire only minimal levels of computer technology knowledge and skill,
they will therefore seek to minimise the time and effort devoted to
using the computer system,

The final general attribute Eason presents describes the apparent
“at risk" status of naive computer users. As a results of naive users
limited knowledge, unexpected responses that have occurred because of

a system malfunection or & user error can be experienced as traumatic
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and may colour the users attitude to the system for some time.

In summary, noviée users need to minimise the effort of learning
and using a computer system, Their wish for "ease of use' coupled with
an "at risk" status engenders problems for software development, In
other words novice users need a system that is easy to use and learn,

that meets their task needs and that also protects them from the

system,

Conceptual /Cognitive models of the Naive User.

Naive users are discerning users. If a system is difficult to use
it will not be used. Thus designers must cater to a group of ¢lients
who will quickly reveal dissatisfaction with a programme through
discontihued use of it. The designers are thus being forced to take
note of the user population, More effort is now being expended in
establishing some basic facts about naive users.

Too often software designers write programmes that are based on
their own intuitions of what a novice user needs, It is proposed here,
that as a first step, an understanding of the thought processes of the
naive user is crucial in the design of software.

In interactions with computers, a user "interface” exists between
the designers conceptual model and the users cognitive model of the
system., The user gains their impression or cognitive model of the
system via the interface. Saja {1985), in a discussion of the human
computer interface, reports how a cognitive model is developed by an
individual interacting with another person or with a machine, Building
on work by Winograd in 1977, Saja describes how the users model of the

discourse 1s developed during the interaction, A user will therefore
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constantly be searching for informaﬁion about the computer so they can
reach an internal undérstanding of the system. This cognitive model is
subsequently utilised to produce and understand statements in the
interaction, it may also be called upen in the future when users find
themselves in similar situations., The interface takes on some
importance for the programme designer therefore, in that it must be
presented in such a way that the user gets the impression of the system
intended by its designers. Where the conceptual and cognitive models
match up, the cognitive model will be a representation of the systems
capabilities and limitaticons, If the designers conceptual medel and the
users cognitive model do not coincide the result will be frustration

for the user who is expecting the system to perform in a way it has not

been designed te do. Frustration has been found to reduce user
performance (Shneiderman, 1979) and hence both the human and computer
resource will be under utilised.

Recognising the importance of users having conceptual models of
the systems they use, Jagodzinski (1983) saw naive users as a group
requiring a particularly clear understanding of the system they use,
This concern for novice users arises from Jagodzinskis' understanding
that their lack of computer technology knowledge could lead to early
disdain of an ambigucus system,

Having acknowledged the importance of the naive users need to
develop a sound cognitive model of a systems capabilities several
authors {(eg. Shneiderman, 1980; James, 1981) describe ways a designer
can go aboub incorporating features in their software to ensure that

this will take place.
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Interface Design and Presentation,

Just how to intrceduce 2 user to a new computer system and then
train them in the use of that system are topics long debated by systenm
designers (Mayer,1967; Nickerson, 1969; Kennedy, 1975; DuBolay and
0'Shea, 1981). Both these problems are addressed by research
investigating the best methods of computer system representation.

Too often, according to Jagodzinski, systems designers rely on
their own experience and intuition when writing a programme, Mumford
(1980) cautions against such an approach, Instead the system developers
are advised to follow guidelines established on theory rather than
instinct, In this way the assumptions behind a particular mode of
practice will not remain hidden. Understanding and knowledge of why
certain approaches work will conceivably lead to fewer errors cccurring
during the design process,.

Just how the system should be, and indeed ¢an be represented to
novice users is alsc addressed by Green {(1980). This author asserts
that novice users need to be provided with an overview of the task the
programme is performing., The aim being to ensure that users do not
"think" they know why the programme works, but that they "know™ they
know why 1t works.

Saja {198%), also describes how a novice user needs to form a
cognitive model of the system before actually interacting with it,
Otherwise they are likely to attempt to fit a previocus cognitive model
to the situation as they lack a relevant one. An essential part of the
human-cemputer interface is therefore an initial off-l1ine written
introduction to the programme, The aim is for this off-line portion to
provide a valid, broad foundation for the users cognitive model of the

system, Both the off-1line and on-1line parts of a programme represent
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the interface for tha; software, After continued interaction with both
portions of the software, the users cognitive model should be
reinforced and extended., The user's model evclves during their
interactions with the system. A system designer needs to recognise the
value of the off-line/on-line interface. By using it a designer can
help to ensure that a prospective user of a system will generate a true
model of the system, its capabilities and its limitations,

A programme incorporating a unified, off-line and on-line
interface, will conceivably be simple to modify should the need arise.
In changing any aspect of such an interface, the designer has the
relatively simple task of tracing through the programme identifying
preblem areas,

Another advantage of an interface made up of off-line/on-1ine
porticons, presented as a unit, is the opportunity for programme
consistency. Consistency aids in the acquisition of an accurate
cognitive model, leading to a user successfully utilising a programme,
Inconsistency on the other hand, can severely shake a users faith in a
system. The.user will lose confidence in their cognitive model not
knowing any longer what a system can or cannot do,

Other approaches to interface design and presentation have
entirely different foci from that expounded by Saja (1985). Indeed,
James (1981), found that users did not usually read through
comprehensive documentation when it was provided as part of the
interface, Rather, they expected the information required to operate
the system to be available to them on the screen, Mayer (1967) proposed
the concept of the automated training system, where the aim was to

develop training tutorials that were self-instructienal and which
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presented material in small incremental steps, requiring freguent
responses from the trainee, In a discussion ¢of the benefits of such a
training system, Mayer cited the results of a study where the subjects
were found to learn the system by actually using the system., The
positive results of learning to use a system successfully worked as a
motivator to the users to continue in their familiarisation with the
system, Kennedy (1975), also suggests that the training of novice
computer users be provided by the computer itself. He asserted that it
is imperative that the trainee not be antagonised by the system o be
learnt, principally because users will prebably be put off using a
system that they do not like, However Kennedy did state that describing
the systems structure and describing terminology clearly should alsc
improve the performance of naive computer users, Presumably Kennedy has
recognised the importance of a valid and reliable representation of the
computer interface,

From the above there appear to be two distinet schools of thought
when it comes to the best way to design an interface for a novice
computer user, On the one hand there are those advocating recognition
of cognitive models as developed by users when interacting with
computer systems, For example Saja (1985) supports the use of
interfaces that rely on both an off~-line and on-line section, The
initial intreoduction to the system provided is seen as being the
foundation of an accurate representation of the programme. On the other
hand, there are those wishing to see interface presentation designed %o
be performed by the system itself, Such a method promotes confidence in
and familiarity with the system in question,

The interface presented to users is an important aspect of

software design and there are specific factors that must be addressed
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to ensure that the interface eventually presented is as friendly as

possible,

Specific Design Regquirements of Software Intended for Novice Users,

Most of the preoblems experienced by system designers when
implementing software could be avoided had these computer professieonals
consulted with those their work was designed to serve, Several authors
have prescribed goals for the system designer to work by (for example,
Foley and Wallace, 1974; Engel and Granda, 1975; Wasserman, 1973),
Researchers such as Hansen (1971) or Pew and Rollins (1975)
specifically state that the user population must be known, Indeed
Shneiderman (1979), states that "know the user" should be the motto of
every software designer. It is only through enhanced knowledge of the
user that their true attitudes and anxieties will be understood. A
designer who can take the gist of the research findings and combine
them into a workable interface, thereby meeting the needs of the novice
users, will be producing software that can be used by a broad group of
individuals,

Psychological Issues In Software Design,

Research has shown that user attitudes can dramatically effect
learning and performance with interactive systems., This has been
touched on above., Walther and 0'Neil in a 1974 study of user
performance found that novice users with negative attitudes towards
computers learned an edifing task more slowly and made more errors than
those with positive attitudes. One reason given for the decrease in
performance was that anxiety leads to a reduction in short term memory

capacity (a trait that is essential in interactions with a computer),
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Walther and O'Neil go_on to describe situations that could conceivably
lead to anxiety. Thus, feelings of insecurity about using a computer
arising from insufficient orientation to the system, presentation of
overwhelming amounts of detail that has to be assimilated or pressure
to work too rapidly for the users level of familiarity with the system,
were factors identified as possibly provoking anxiety, Clearly mild
pressure can serve as a motivator for many individuals, if this
pressure is permitted to become too strong the resultant anxiety is
likely to interfere with the competent completion of the job. Eason and
Damedaran (1981), lent support to the importance of user attitudes when
interacting with the computer, Negative attitudes were again seen as
detrimental to performance, while positive attitudes, especially in the
early phases of interaction were seen as likely to instill in the user
the confidence to deal effectively with any small problems they
encountered, By implicatien then, systems designers would do well to
create computer software that promotes positive attitudes,

Shneiderman (1980), identifies the need to contrel the environment
as another psycheclogical trait of computer users. The strength of this
desire will vary from person to person with many individuals not
showing much concern for their fate, Novice terminal users will be
guite content to initially follow the instructions issued by the
software they are utilising. They accept the computer as the
controlling agent in the interaction., With frequent use of az programme
the user will quickly become frustrated by a lack of perceived control.
The computer becomes a tool which the user will resent if it starts to
send messages that indicate the computer is in charge., This change in

emphasis is & design challenge for software developers. The programme
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needs to be able to adapt to the individuals level of expertise,
dropping the "leader" role as soon as the individual is competent in
the basie workings of the programme,

Desire for closure is another aspect in a persons make-up that
software designers would do well to recognise. Closure describes the
relief felt when a task is completed successfully, Computer users are
likely to seek closure in their interactions with the computer, An
attempt therefore needs to be made to design a programme in sections,
As the user finishes each section they will be rewarded with the relief
felt at achieving closure.

Lastly, James (1981) identified a need for privacy amongst novice
users. Adult users became inhibited and self-conscious when onlookers
were present, Indeed these users came to use the computer only when
they were dnlikely to be observed by others, Clearly such a situation
is unacceptable to both the user and empleyer, indicating that some

attention to ensuring a user can have privacy is needed,

Design Principles Aiming to Maximise Human-Computer Interaction.

Mayer (1967) asserted that part of the novices difficulty in
working with many systems was that their design made them
unapprcachable, Software has been developed in such a way that it, and
computers in general, are shrouded in a mysterious complex of jargon
and sophisticated displays. Because of this ceriticism early in the
development of software, Shneiderman (1979) recommends that effort be
given to the design of software that helps the user feel at ease. This
needs to be done however without being patronising or toc obvious,

A suggested step along the way to improving the approachability of
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interactive systems is the use of natural language (Petrick, 19763},
Briefly, the aim of natural language is to construct software that can
accept instructions in English. An attempt 1is made to provide several
synenyms for each word so as to eradicate the need to memorise a set of

acceptable commands. Hill (1972) seriously questions the wisdom of such
a move however, His concern stems from an awareness that the English
language can be extremely ambigucus, It is pointed out that with a
natural language system the impressive speed, storage and accuracy of
computers will be bypassed. Instead long and tedious clarification
procedures would have to be designed in an effort to ensure that a
users meaning was fully understecod by the system.

One aspect of software design where the use of language is
important however is in the provision of acceptable error messages.
Shneiderman (1980), i; probably the main proponent of work in this
area, He discusses how the error checking and handling components of
software often present the programmer with their major design task.
Naive users require a2 greater programming effort than any other group.
For this group, entries made that do not conform to those expected must
be rapidly identified and diagnostic messages provided. The user will
then be able to easily locate and correct their mistakes, Messages
should be brief, positively worded and constructive. Shneiderman
suggests that instead of condemning the user with messages such as
'"TLLEGAL SYNTAX', it makes more sense to attempt to indicate where the
error is and how it can be fixed.

The optimum time to Iissue an error message is also an area of some
debate. Segal (1975} found that performance improved when messages were
issued immediately rather than after a RETURN seguence or even later,

Disruption to thought processes caused by this fast identification of
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an incorrect entry dig not appear detrimental to task completion, An
advantage of such an approach was the simple replacement of the
incorrect character, Having identified that an error has been made, the
problem of providing the user with the right sort of information
occurs, The expertise of the user must in this case be kept in mind., An.
experienced, freguent user will probably be able to find and correet an
error when they receive an indication that a mistake has been made,
Thus a locked keyboard or special character is probably enough to
trigger a respense in them. Users making occasicnal use of the computer
probably require a brief ncte at the top or bottom the screen te remind
them of the pro¢per syntax of an entry. Novice users however are
unfamiliar with the semantics of a system and are therefore likely to
require more than brief prompiing on the necessary syntax, Instead full
explanations of the options available or the set of possible commands
are needed, It is unlikely that even the expert user will retain a
working knowledge of every portion of the system., To cater for the
inevitable lapses in memory, HELP facilities are usually incorporated
into the design of interactive software,

Probably the best approach to the provision of HELP facilities is
to allow the user to decide when help is required, Eason and Damocdaran
(1978) found that as users become more familiar with' a programme their
needs in terms of which interface mode they require, changes. Thus they
may no longer desire a verbose, self-explanatory level of instruction,
By implication the software must be able to accommodate the various
levels of expertise likely ft¢ be found among the software's projected
user population, This is an important point in that one of the major

characteristics of the novice user population is its widely differing
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competence levelg, It has been suggested that the user be able to
reguest various amounts of HELP information, For example, the typing of
one '?" would yield a one or two word prompt on the appropriate
responses, two '77', 2 brief reminder and three '?27?7%', a full
description of the type of information reguired. Tagg {(1981), picked up
on this idea and postulated that HELP facilities would be more
effective if they took the users level of expertise into consideration.
In the example above therefore, the novice user would probably require
a full description of the information required each time they make a
mistake, More experienced users will probably resent the time taken to
output a lengthy description aécompanying a typographical error.

A similar problem to that invelwved in choosing an error message
forma% cccurs when selecting an appropriate interface mode., Martin
(1973) identified three potential formaté} menu selection, fill-in-the-
blank or parametric. Menu selection is the most straight ferward of
these, in that a set of numbered choices are provided from which the

user is expected to select one. (See Figure 1),

READY FOR HIGHEST 3CHOCL QUALIFICATION:
1} SCHOOL CERTIFICATE

2) SIXTH FORM CERTIFICATE

3) UNIVERSITY ENTRANCE

41} BURSARY

FIGURE 1: Menu selection example.
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Little or no training is required and the user receives an idea of
the range of system features, Further, the limited number of options
available in any one menu frame means the chance of error is minimised.

Fill~in=-the=blank interface modes require that the user is
familiar with the range of responses acceptable to the system (See
Figure 2). The user is presented with a brief prompt, after which they
need to enter the regquested information. Some training may be required,
however experience with the format over a relatively short period of
time should result in users becoming proficient, Clues about the type
of information needed can be provided, for example 'CASH DESIRED (%10

TO $200 IN $10 UNITS)'. Sheuld users not be able to recall

READY FOR
YEAR AT UNIVERSITY ? second
NUMBER OF PASSES 7 8

MAJOR ?

FIGURE 2: Fill~in-the-~blank example.

the exact formatting conventions they must be able to request more
information., Finally, a parametric interface is designed for those
frequently using the system., A detailed knowledge of acceptable input
formats is essential. (See Figure 3). Such g system is extremely fast
and user satisfaction is high due to the amount of conirol over the
system that exists, Again it is essential that the user be able to

request more information should they require it, With careful design a
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system could cater to a variety of users with diverse levels of
computing experience. éhneiderman (1980} laments the dearth of relevant
research in this area. He suggests the need for research to clarify
which combinations of applications are suitable for the various sets of

potential users,

ACCOUNT  ENTER/SEATON,PASSWORD/ROBYN,FUNDS/500
ENTER/FRANKS, PASSWORD/JEFF,FUNDS/200
ENTER/GRAHAM, PASSWORD/JILL,FUNDS/700
ENTER/BROOKS, PASSWORD/PAUL ,FUNDS/600

ENTER/?_

FIGURE 3: Parametric mode example.

External Factors Likely to Affect Computer Use by Naive Users.

Eason (1976) is concerned with the influence of external factors
that are likely to upset the smocth utilisation of a computer system by
naive users. Persconal factors such as those ocutlined above were seen as
important, but so too were specific task factors and job/role factors,
Task factors imply the requirements of a users job, in that the tasks
the user is expected to complete exert a strong influence on the kind
of service the user needs from the software, Job/role factors also
effeect the acceptability of a preogramme, Scoftware reguiring a
substantial commitment in terms of time to learn the system will not be
acceptable to any one whe works in a time constrained job, the benefits

are not consistent with the costs.
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Within the task related factors, Eason identified information
needs, task structure and frequency of use as important £o the naive
user in the completion of a computer task. The specific job related
factors seen as important were the relationship of the job to the
system, the status of the user and the presence of a technical language

in the users job.

Software Design and Testing.

Unfortunately the design and introduction of software in recent
years has not been as thorough as it could have been, Gould and Lewis
(1985), present an approach to system design that embraces three
important prineiples, These are

1) an early focus on the user populaticn (through recognition ;f

gome of the above factors).

2} empirical measurement of the initial prototypes.

3) use of an iterative test-retest cycle aiming to ensure that

programme changes are tested ocut before being accepted into

the design,

These three steps warrant elaboration. The early focus on the
intended user population is one way designers can be certain that they
are developing a programme that will meet the needs of its users. The
cognitive, behavioural, anthropometrie and attitudinal characteristics
of the users as well as the nature of the work to be performed should
all be noted. Empirical measurement of the software early in its
development can be achieved by having a sample of users implement it.

These subjects should be encouraged to make comments, their reactions
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and performance can be recorded and analysed, In this way problems with
the software are identifjed early and are prcblems based on the
reactions of actual users rather than the suspicicons of system
developers. Iterative design, as stated above, helps make certain that
any changes made are meaningful, in that they precipitate an
improvement in the performance of the software,

Gould and Lewis (1985) go on to discuss the actual methods
employed by designers, Despite stating that this three tier approach to
system design was obvious and made sense, five groups of systems
designers and planners failed to in fact implement such an approach
within their work. The 447 subjects were asked to provide the sequence
of five or so steps that they would typically follow when developing
and evaluating a new computer system, Each persons responses were
graded by three judges, a point was earned for any mention, however
remote, of the three steps cutlined above. Only 16% of the respondents
included all three steps in their methods, 24% mentioned two of the
steps, 35% mentioned one step and 26% did not mention any of the steps.
Gould and Lewis cenecluded that even after stating that the design
principles presented seemed straight forward and logical, designers
rarely applied them in their work. A number of reascns were posed as
ways to explain this anomaly. Included amongst these were that the
principles were not worth following, that user diversity was
overestimated and users did net really know what was required, Gould
and Lewis refute the many c¢riticisms pointing out, for example, that
designers cannot judge the user population if they do not have ongoing
contact with it, Having made this point these authors reiterate the
importance cof following the three principles, If designers truly wish

to serve, or indeed, be able teo compete to serve, the interests of a
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growing pool of new computer users they will have to recognise the
requirements of that group.

Another aspect ¢f interface design was addressed by Mozeico in a
1982 study. In response to the perceived diversity of user experience,
Mozeico suggests that the human computer interface should be designed
to accommodate several user learning stages. A first time user is seen
as benefiting from software that is able to present information in
easily digested blocks, It is suggested that the software be
partitioned in a way that reflects the various learning stages of
users. The user 1s therefore spared the frustration of trying to deal
with an overloaded short-term memory. Treu (1977) identified four
learning stages in a study of users working with an interactive
graphics package, A4 users needs at any one of these stages are
different to their needs at any other stage. Mozeico found that Treu's
four stages did not cater for users who were not motivated to progress
from one learning level to the next, By adding one stage of his own
therefore, an ideal of five learning stages was arrived at. The resultis
of subseguent research to establish the effectiveness of software
designed to caber to users with varying amounts of experience were
encouraging, Not encugh data was collected however for them to be
conclusive,

As is the case with many of the articles publisﬁed that address
issues in the design of the human-computer interface, Yestingsmeier
{(1984) presents several important ideas but has not backed up his
assertions with research evidence. In this case however, the ideas seem
particularly relevant toc the present research. Yestingsmeier points out

that it is becoming more and more widely accepted that Human Factors
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considerations need to be kept in mind when designing interactive
computer systems., Three phases for the design and implementation of
software systems are suggested, The three phases incorporate some of
the principles stipulated by Gould and Lewis (7985}, however the
emphasis is slightly different. Yestingsmeier's three phases include 1)
a study phase, 2) a design phase and 3} a development/cperation phase.

The study phase involves consulting with the end user to ensure
that the problems of their job are understood by the system designer.
The design problem can then confidently be defined. Having reached an
initial proposal of features for the final design, the designer again
consults with the end users, In this way designers can verify that they
have understood exactly what these end users regquire,

The second phase is the design phase where system designers are
encouraged to recognise the varicus levels of competence apparent in
the user group, A list of 15 design objectives is presented, among
these are suggestions for the inclusion of "HELP"™ facilities,
meaningful feedback, easily understood error messages and uncluttered
screen presentation. The next step within this phase is the
establishment of testing guidelines. That is, a method of gauging
whether the programme is both syntactically and semantically correct.
Throughout the second phase the system designer is encouraged fo remain
in contact with the end user group. Considering the amount of time it
can take to complete the initial design, a programmer must be aware of
any changes in the intended software setting,

Finally the third phase is the development/operation phase, At
this stage in the softwares develecpment, final testing and
documentation of the system takes place. Documentation is seen as

essentially making or breaking a system. A system where fime is wasted
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searching through inadequate or poorly written documentation will
quickly be spurned by the user population. Thorough testing of each
section of the programme should occur followed by rigorous testing of
the system as whole, Once both the on-line and off-line components are
readied for final use, intended users can be introduced to the system
and early training performed. It is doubtful that the system will
achieve full approval even at this late stage, s0 any code and document
changes should be made,

The training of naive users mentioned by Yestingsmeier has been
researched by Kennedy (1975). In this study the best method of
presenting a new system to naive users was addressed. Each subject's
attitude te computers was assessed. Those found to be antagonistic or
indifferent towards computers were put in one group, those receptive to
computers in ancother, Each of these two groups was again divided inte
two groups, One group were given manuals that explained the system to
be learnt, the cther group were expected to use the system itself to
solve any problems they encountered, The relative success of these two
methods of naive user training were then tested using a data entry
task., It was found that user attitude had only a small affect on the
users performance, The point was made however that attitude did seem to
be important to the subjects initial acceptance of the system. For this
reason therefore it was important that the method of training did not
antagonise the user,

Which of the two methods of system training (use of a manual cor
online) was the better remained a point of debate with there being no
significant difference between those subjects given a manuzl and those

who were not., It was noted however that of those given the manual only



40

three subjects had read it before the trial. It was these three
subjects who were ranked in the first three positions. The point was
made that while the sample was too small for the result te be
considered seriocusly, preparation appears to make a positive impact on
performance of a taslk, Thus during preparation for a task it seems
imperative that major terms are defined and the capabilities and
limitations of the system outlined.

Ancther interesting outcome of this research was the finding that
interaction with the machine provided many subjects with self-teaching
opportunities, Where self-teaching consisted of using the systems
guidance and error indication facilities, With these features at hand,
Kennedy describes how they combine to help build naive users confidence
in their abilities, The reasoen, the person/computer relationship is
transformed frém one where the machine guides the user, to one where
the user guides the machine. Prother, Berry and Bermuday (1972) were
able to show that the opportunity for users to learn by trial and error
with feedback from the computer gives significantly improved

performance than prompting or demonstrations,

Reliability and Validity of Software,

Any user is entitled to expect that the software they use has been
tested by its developers to a stage where the possibility of
malfunction 1is as near to zero as possible, A programme where
breakdowns are found to cccur inconveniently frequently can be expected
to be spurned by its targeted users,

Software designers are therefore obliged to ensure that their

developments are usable, Indeed, software reliability sheould be such
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that the software becomes indispensable to the user population, It
would be unrealistie ‘to c¢all for perfection., The rapidity with which
things c¢hange makes a perfeet system impossible to attain. Llewelyn and
Wickens (1968) suggest that designers aim to have the system usable by
"average™ users, Unfortunately the "average" user is not defined by
these authors making catering to the average user difficult to do, If
however "majority of users" becomes the target group, a realistic goal
is set.

Designers must be constantly aware of the need for reliability.
The increasing growth in computer use by many diverse groups of users
coupled with bigger, more complex systems has led to the design of many
unreliable systems, In recent times between one third and one half of
the effort that goes inte the development of software, has been spent
on testing and debugging, Conéidering this huge commitment of resources
to software development, unreliability is an expense a developer can
ill-afferd.

A number of methods for producing more reliable software have been
outlined by Kopetz (1976). The discovery of a design methodology aiming
to eradicate activities such as testing, debugging and run-time error
treatment is one proposal, Clearly such a software development
technique would save enormous amounts of time, money and effort. It is
however doubtful that a design methodology itself would result in
suitably reliable software, Thus, secondly, there is a place for
testing and debugging. It is assumed that extremely thorough testing
and debugging can lead to reliable software. Currently most effort in
software design is expended on the testing and debugging of software
vyet only a fraction of all input cases can in fact be executed. A

probable consequence of this is that reliable systems remain as elusive
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as ever, Finally, witb the inclusion of redundancy, the reliability of
a system can also be increased, Redundancy is necessary for the
detection and correction of faults., Where a system contains more
resources than are reqguired to fulfil the systems task, it is said to
contain redundancy. During the design phase completely different
alternatives for a portion of the task may be identified. A system can
employ active redundancy, where redundant components take an active
part in normal system operation, or standby redundancy, where redundant
system parts are only switched on when the active parts of the system
drop cut due to a failure, This last method of reliability improvement
is distinetly different to the previous two methods, in that it is
assumed that a system will contain errors.

In the present research the issue of redundancy 1is not as
important as it might be in a situation where large and complex systems
are being used. It is proposed therefore that two of the three methods
cutlined by Kopetz, will form a basic structure for the development of
software in the present project,

The validity of the programme is as important as its reliability.
Validation in this context refers to the effective testing of
programmes, Traditionally software validation has been an exercise
based on intuition, occurring at the end of the overall software design
process, In recent times it has become.evident.that the cost of an
error found during the closing phases of software design is far greater
than an error found early in the programmes development (Howden, 1981).
Fujii (71981) describes a software development process in which
validation is part of each phase of the process and not carried out

after everything else has beaen done (See Figure U4,
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FIGURE 4: The integration of validation into the software development

process {(Fujii, 1977).

Thus validation occurs during establishment of what is required of
the system, the design of the system and the coding of the design of
the system,

Howden (1981) describes how two types of validation activities can
be carried out, static and dynamic analysis, Statie analysis involves
the analysis of the system through referral to the system documents,

actual execution of the system ig not therefore necessary. Important
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preoperties such as cpnsistency and completeness are evaluated by
checking the "requirement" and "design" documents, Dynamic analysis
does require that the system be executed, The most important dynamic
analysis technique is program testing, Again the requirement and design
documents are of importance, as it is from these that the set of test
data is drawn.

If sericus in their intention to provide users with reliable
programmes, programmers need to incorporate validation procedures into
the overall design. The programme must run smoothly and the

documentation accompanying it must therefore be understandable by all

users.,
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CHAPTER FOUR

AIMS, OBJECTIVES AND HYPOTHESES.

Literature Review Summary

From the various reviews of personnel selection practices
(Dunnette and Borman, 1979; Ash and Kroeker, 1975) it becomes clear
that few technigues exhibit predictive validities commensurate with the
frequency with which they are used, A theme that consistently arises is
that the most successful methods are situational (Landy and Trumbo,
1980). That is, where time and effort are expended on discevering which
elements in a job are measurable and, which elements also differentiate
between candidates likely or unlikely to succeed in a job,

The WAB was identified as one technique that yields as good if not
better predictive information when compared with other methods (Reilly
and Chao, 1982). It is this approach that is to be researched in the
present study, While the problem is not one of selection for a job and
prediction of tenure, it is very similar., Selection of candidates for a
comprehensive nursing course is required, with a need to ensure that
candidates will pass the first year of the course successfully,

The polytechnie for which the software is to be developed utilises
a number of micro-computers, The eventual entry of all student
information into these computers suggested that a computerised
selection tool weuld be the most successful, The WAB procedure appears
te lend itself particularly well to such an approach, being made up of
a number of steps easily translated into modules for programming,.

In any programming effort it is essential to follow human facters

guidelines, Authors have found to their chagrin, that through failing
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to consult with the user pool for which their software was designed
needless delays and revisions to their work resulted,

Many guidelines for software development have been presented
{Shneiderman, 1980; Segal, 1975; Martin, 1973) following research in
what is a growing field, The programme developed needs to incorporate
these findings into its final form to ensure the people it is intended
to serve find it usable,

Other issues to be investigated include the identification of
induction and training methods found most satisfactory by users,
recognition of different user learning stages (Mozeico, 1982), the
various presentation formats {Kennedy, 1975) and cn-line/ecff-1line
documentation preferences (Prother, Berry and Bermuday, 1972). The
assessment of these and users written reactions to the software need to

be sought.

Objectives,

The present research can be split into two quite neat sections.
The literature reviewed evidences this,
From the information on selection methods it appears that
1) WAB's represent a simple, low cost method of selection., In many
situations the information is already available, from for

example, existing appliecation forms. (Smith, 1978}.

2) The validity of biodata {and by implication WAB's) is superior
to all other selection methods tested, These other techniques
include interviews, self assessments, peer evaluations, tests

and references, (Reilly and Chao, 1982)
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3) Multivariate weighting techniques have been found to be at
least as valid as more popular differential weighting methods.,
Further, multivariate techniques provide added information

about the relationship of items to the e¢riterion. (George,

1983)

Typically the WAB is constructed after detailed study of the job
for which a vacancy exists, Thus a Jjob analysis would be performed to
establish what skills and/or traits distinguish those performing the
job from those employed elsewhere, The results of such analyses provide
an initial indication of what items need to be included within the WAB
(England, 1971).

Owing to the nature of the present study it was not possible to
perform such an analysis of the work to be performed, First, as no
direct contact with students in the course took place, an observation
of their performance was not possible, It was only negotiated with the
Nursing Course Head of Department to have access to the files of the
students, not the students themselves, 3till, some insight inte the
content of the course was gained through conversation with course
tutors, A further constraint cn the ability fo replicate the suggested
steps was the reliance on the past five years application forms.
Unfortunately the need to have the work done rapidiy and with
sufficient numbers to make the results worthwhile meant existing
information had to be used.

The major findings relating toe software development and testing

were as follows

1) It is imperative to recognise the attributes and needs of the
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3)

4)

5)
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targetted population, (Shneiderman, 1979)

In the present study novice users are targetted. As the
literature reveals, this group has been the focus of some
detailed research and is seen as the user of tomorrow. (Eason,

1976; James, 1981; Dubolay and 0'Shea, 1981)

Attention should be given to assuring that the cognitive model
developed by users is cne that promotes full understanding of a
systems capabilities and limitations. (Jagodzinski, 1983)

This may require that both off-line and on-line documentation

of the system be provided. (3aja, 1985)

Specific suggestions for interface features were made
(Shneiderman, 1980). The impact of these features on user

performance has seldom been assessed, A call was made for

researchers to address this issue., (Kennedy, 1975)

Guidelines for scoftware design and testing were given by
several authors (Gould and Lewis, 1985; Mozeico, 1982;
Yestingsmeier, 1984). Again a call was made for software
developers Lo adhere to the steps described in an effort to
standardise software development. Such standardisation would

alsc lead, by implication, to improved reliability.

The need for valid and reliable software is also seen as
important to software development, As in the case of all tools
used in psychology, high validity and reliability should be

pursued,
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1)

2)

3)

4)

5)

6)

4g

To find which items in a currently used application form
provide information that can distinguish between those who are
likely to succeed in a comprehensive nursing course after one

year of study and those who are not.

To be able to predict which applicants in a sample of
applicants are iikely to succeed in a nursing course.

Predictions will be made using WAB techniques,

To develop software that can use the results of WAB analyses to
quickly assign future applicants to "likely to succeed/likely

to fail in the nursing course after one year™ groupings.

To write the software in a way that acknowledges the
importance of the human-—computer interface., Thus suggested

design features will be incorporated inte the software.

To develop software following methods that promote high levels

of reliability and validity,

To identify the interface mode that results in the best

performance by naive users.

Hypotheses

1

That information in an application form when combined using
diseriminant analysis methods can distinguish between
individuals who will succeed and those who will not succeed

after one year of study in a comprehensive nursing course,
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2) That on=1line software designed to incorporate human factors
features, for example, provision of help and error messages,
will result in more superior performance on a data entry task
by novice users than will written or verbal help.

Performance was to be assessed via both time taken and error

rate for the entry of each applicant form,

3) That the items selected for use in the programme would incur
similar numbers of errors. Thus no one item would be any more
difficult {or easy) than any other item., In this way the
programme will have met the requirement of user friendliness in

that the user task is straightforward and clearly understocd.
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CHAPTER FIVE

METHOD.

Overview and Design

The present study was conducted in two phases; the first analysed
siyx years of applicant infermation to find whieh variables
distinguished between candidates likely to succeed and candidates
likely to fail the first year of a comprehensive nursing course. The
second sought to discover the effects of mode ¢of information
presentation on subjective estimates and speed of implementation of the
programme,

The first pgase involved discriminant analysis of coded
application form data, while the second led to three oneway ANOVA's of

mixed design being performed as well as an analysis of desceriptive

guestionnaire data.
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Subjects

Twe pools of subjects were used in the present study, see Table 1.

TABLE 1

Summary of 3Subject Detail,

Total Age Mean Number Number
Number Range Age of Females of Males
Applicant
Different- k15 16-47 19 yrs 393 22
iation 3 mths
3oftware ug 20-45 30 yrs 41 4
Study v 6 mths

The application forms of four hundred and fifteen successful
comprehensive nursing course candidates were used in the development
and testing of the WAB, The sample consisted of 22 men and 393 women
with an age range of 16=47, the mean age being 19 years and 3 months.
et all forms submitted were complete, where information was missing,
an attempt was made, by letter, to obtain the wissing information.
Despite these efforts 98 of the original 415 subjects could not be used
in the analysis, Further, a subsample of 80 of the 317 subjects with
complete data sets, was not used within the analysis but kept as a
holdout sample. These subjects were used to test the weightings from
the discriminant analyses, Holdout samples are essential in research of

this type (England, 1971). Through being independent of the test, they



provide a8 gauge of the true effectiveness of the WAB,

The second group of 50 subjects was used in the scftware
development phase of the research., Subjects were a mixture of
polytechnic tutors, students and office workers. Five of these subjects
provided initial feedback on the software in its development and pre-
test stages, The remaining 45 subjects took part in the experiment
itself, Ages ranged between 20 and 45 with the mean age being 30 years
and 6 months, Forty-one of the subjects were female and four were male,
A1l subjects were computer novices, Novices being defined as people who
had not used a computer over extended periods of time. Twenty-eight,
however had some minimal contact with a computer, though none for more
than a few hours.,

The pool of 45 test subjects was divided into three groups of 15

[

subjects, Individuals were assigned to groups randomly,

Statistical Methods

Discriminant Analysis

Linear discriminant functions aim to predict a categorical
eriterion variable from a continuous set of predictor variables
(Tatsuoka, 1971).

By taking several variables and combining them, disceriminant
analysis seeks to obtain a single dimension which separates subjects
into two distinct groups. This is done by forming one or more linear
combinations of variables,

i.es Dy = di1 Zy + dip Zp + eesut dip Zp

where D is the score on diseriminant function i, the d's are weighting

coefficients and the z2's are standardised values of the p
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diseriminating variables used in the analysis {(Cooley and Lohnes,
1971). The maximum number of functions that can be derived is either
cne less than the number of criterion groups, or equal to the number of
diseriminating variables, In the present study only one discriminant

function will be derived,

Each individuals predicted score is derived from a weighted linear
composite of the predicted variables. "Te obtain categorical
predictions, the beta weights used to develop the weighted linear
composite are applied to the mean predictor scores of each of the
criterion groups. This procedure yields a weighted linear composite of
means for a group, or a group variate score, which is called a

centroid"® (Weiss, 1976). Each criterion groups centroid is calculated

and can be plotted on a straight line (disceriminant). An individuals
disceriminant score is then calculated and compared with the centroids
cf the criterion groups. A candidate is then classified as a predicted
member of the c¢riterion group whose centreoid is c¢losest to their
disecriminant score.

Predicted and actual criterion group memberships are compared in a
classification table, with an overall "hit-rate™ expressed. That is,
the proportion of actual criterion group members who are correctly
predicted as being members of that group. In the present study then, it
is possible to ascertain the number of students predicted to succeed on
the nursing course who actually did suceeed, and the number of students
predicted to fail whe actually failed,

The present study incorperates several nominal variables., While
there is debate on whether the technique should include the use of
such data, Lachenbruch (1975) points out that the robustness of

discriminant =analysis means the technique can easily accommodate this
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data type.

In interpreting-discriminant analysis outputs, the following
features need to be considered,

Beta weights, or more correctly standardised disecriminant function
coefficients, serve to identify the variables that contribute most teo
the differentiation of the two groups. Large beta weights indicate
variables that distinguish the criterion groups well. Thus these
variables will also be likely to have the largest mean differences
between criterion groups on the predictor variables, Where this is not

the case, two predictor variables are usually highly inter-correlated

with each other.

When the sign of the standardised discriminant function
coefficients is ignored it is possible to work ou? the relative
contribution of the wvariable to the function, The sign denctes whether
the contribution is a positive or & negative one, The functions can
also be "named" by identifying the dominant characteristic measured by
variables associated with it.

Eigenvalues and their asscciated canonical correlations are output
for each funection and denote the relative ability of funetions to
separate the groups. Wilks Lambda values (and associated chi~square
tests) indicate the amount of diseriminating power that exists in the
variables used before each function is derived. The larger the lambda
value, the less discriminating power is available, The chi-square value
indicates whether significant amounts of information remain to be
explained, An immediate indication of the efficiency of predictor
variables if given therefore, as the first Wilks Lambda value output

corresponds to the amount of discriminating power that exists in
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predictor variables before any has been removed in the first funection.

The group centroids also provide information on the success of the
discriminant function{s). By comparing the group means for each
function it is possible to tell how far apart the groups are along that
dimension,

The classification of cases is achieved through using a series of
classification functions, cne for each group. The c¢lassification of
cases can be adjusted to reflect the relative group sizes. In the
present study, membership in the successful group is far more likely
than membership in the unsuccessful group. This will be accommodated
for in the analysis.

Where large numbers of predictor variables are Lo be used in the
prediction of a eriteria, the researcher is able to select the most
useful of these variables via a stepwise method. Stepwise précedures
begin by selecting the single, best discriminating variable and
entering it into the diseriminant equation. Subsequent discriminating
variables best able to improve the value of the discrimination
eriterion when combined with a previcous variable or variables are then
chosen,

Both forward and backward stepwise methods are possible. 4
tackwards stepwise procedure is employed when most of the predictor
variables involved in the analysis contribute significantly to
discrimination, At each step, variables that add little to the
discriminant equation are removed. Usually a minimum F probability

value is stipulated, variables with probabilities above this value are

discarded, largest first.
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ANOVA

In very general ferms, this method is designed to establish if one
group of subjects differs significantly from another group. Analysis of
variance is usually appropriate when the groups of observations are
created by using a nominal level variable as the independent variable
of the study,

In the present case then, the trial group represents the nominal
variable, this variable has three categories implying three groups of
observations. The task is to determine whether these three groups
differ significantly in the average level of performance on the
dependent variable., Number of errors and time taken to complete a task
will be used as dependent variaebles in the various ANOVA's to be
calculated.

The analyses to be performed will all be oneway, where significant
effects exist, the results will be decomposed in order to identify

their source.
Materials

Introductory Questionnaire,

Morrison (1983) conducted research into the attitudes to computers
of 412 students at an Australian University, Following factor analysis
of the results he found that attitudes fell inte four distinct
categories - negative attitudes, awesome {1}, awesome {2), and an
application attitude,

The first facter, negative attitude, describes feelings such as,
computers will result in uremployment and will dehumanisze some tasks,
Fears were also harboured concerning computer reliability and power

over the lives of individuals. The second and third factors, awesome
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(1) and awesome (2)‘respectively, both reflected the view that
computers are awesome machines, In awesome (2), the awesome machine
impression resulted from an inadequate understanding of computers
evidenced by astonishment. The last factor, "application", seemed to
reflect concern about the real positive and negative implications of
widespread computer applications,

An open ended introductory questionnaire aiming to gauge subjects
attitudes to computers was developed for this study (see Appendix 1),
The information collected scught to source a users feelings toward and
their expectations of the computer,

The Software,
The programme developed for the research aimed to computerise the

classification of individuals according to the attributes of previous
applicants found successful and unsuccessful in a Comprehensive Nursing
Course. See Appendix 2 for a complete printout of the programme, WAB
techniques of weighting candidate attributes (described earlier) were
to be used to achieve this aim, Multivariate procedures were used in
this classification process.

Taking the standardised discriminant function coefficients output
from the analysis, two scores were calculated for each candidate. The
greater of the two classified the applicant into either &he successful
or unsuccessful group. The programme deveioped first calculates these
scores and then compares them. The result is a classification of
subjects into likely to succeed and likely to fail groups.

To perform these tasks the programme needs to obtain the
application form responses to items found to discriminate between the

two criterion groups. It was intended that the information be entered
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directly from the application forms sent in by candidates. The
programme therefore had to ask the same questions as appear in the
application form, with the user filling in the appropriate answer., For

an overview of the tasks performed by the software see Figure 5,

Introductory Screen

Request feor a name under which
to store applicant information.

» User indicates the level of description
they desire - menu format is used, fl

17 questions asking for applicant -«—— HELP facility
information is available

Probability scores are output.

\

"LLIKELY/UNLIKELY TO SUCCEEDY Error

statement is given. messages
are
available

User is asked if they want to save
the information typed in.

User is asked if they want tc enter
any further information.

/

if yes if no

Programme finishes,

FIGURE 5: Overview of the steps the software is designed tc follow,
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Following the introductory screen, the programme made its first
request of the user, refer to Figure 6. The file created via this

command stored the applicant data entered by the user.

Welcome to the Manawatu Polytechnic Comprehensive Nursing Course's
"Applicant BSuccess Prediction" program,

The first thing you need to do is enter ONE WORD under which the
program can store the applicant information you are about to enter|

*¥ Make a note of the word you choose. *
¥ DON'T use a word you or someone else has used before, *

Please type ONE WORD under which the applicant information
can be stored ...

FIGURE 6: Introductory Screen of Software,

Next the user was presented with a menu from which they were able
to select how much information was presented Lo them on screen {see
Figure 7). Three levels of choice were available. The first represented
the introductory level and was the level at which first time users of
the programme were encouraged to start. For each of the guestions asked
full descriptions of the type and form of the information required were
given, (The questions correspond to items found to contribute
significant amounts of information for the classification of subjects
into suecessful or unsuccessful groups.) The second level provided
briefer sentence descriptions of the guestions. The more concise form

meant the time taken to work through the programme was reduced. Finally
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the third level provided one or two word prompts of the desired

information, See Figures 8, § and 10 for a comparison ¢f these feormats.,

Please type the number of the desired option in the space
provided. If you have not used this program before it is
suggested that you choose number 1,

1. This is the full description. First a summary of the
guestion is given, followed by a full description and then a
brief prompt after which you need to enter the required data,

2. This is a summary description, A summary question is
given followed by the brief prompt after which you need to

enter the data,

3. This option includes only the brief prompt, It is
designed for those familiar with the program.

FIGURE 7: Information Selection Menu.

While it was expected that use of the programme would lead to
familiarity with the answer type required for each question, it seemed
unlikely that total retention of these details would oceccur. Help
facilities were therefore available in the second and third levels of
choice,

As stated earlier, "HELP" facilities are an integral part of
interface design. It was decided that help should be available during
both the sentence and one or two word prompt levels of the on-line
programme, Generally the issuing of a help command results in more
detail on the type of answer a particular question requires. Having
provided the information the programme should continue with the level

of description initially selected by the user.
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17. Type the number of jobs or type of work the applicant
WOULD NOT LIKE TO DO, The types of work need fo be
completely different.

17. Work not liked ...

FIGURE 8: Example of a Full Description,

If you want more information on how Lo
answer this question, type - 99.

How many different Jjobs would the applicant NOT like
to do?
17. Work not liked ...

FIGURE §: Example of a Brief Description,
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If you want more information on how to
answer this question, type - 99.

17. Work not liked ...

FIGURE 10: Example of a Prompt.

For each gquestion asked the appropriate help command was also
displayed on the secreen for the users convenience, For questions where

'y1/in! responses were needed, the user typed "HELP" when unsure of

what was wanted, While for gquestions where a numeriec entry was
required the user entered "g9" to obtain the extra information,

After selecting the level of descriptive information they desired
users worked through 17 questions, entering information directly from
the applicatien form in most instances, Where this was not appropriate,
for example where applicants were required to explain themselves using
several reasons, the user had to decide whether reasons matched those
identified in the programme or were different. Refer to Figure 11 for
an illustration.

A users capacity for information retention was not expected to be
infallible and neither was their ability to avoid making mistakes. The
provision of error detection methods was therefore seen as essential.
Errors occurred whenever a response was entered that the programme did
not expect or could not recognise.

Errer messages were designed to be informative and helpful, The

risk of discouraging the user needed to be aveided, so terse, abrupt



61

messages, (eg, "ERROR - TLLEGAL SYNTAX") were seen as inappropriate
{Shneiderman, 1980). When error messages were issued, an indication was
given that an error had been made as well as how the error could be
remedied, The messages were timed fo be issued immediately an incorrect

response was entered into the programme.

Note that if this question is answered 'no' or 'n’,
questions 9-13 inclusive will be skipped and also
answered 'no' or 'n',

8. In this case the work needs to be for a period longer

than 4 weeks.
The following are some examples of the type of jeb
the applicant might have held :

~ general nursing student/nurse.

- nurse aid.

- enrolled nurse,

- psychiatric nurse,

- ancilliary staff,

- community work (of a nursing nature).

Type 'yes' or 'y' if the applicant has worked in a
nursing related field for longer than 4 weeks.

Type 'no' or 'n' if the applicant has not worked in

a nursing related field or has worked but for a period
of less than 4 weeks.

8, Worked in nursing ...

FIGURE 11: An Example of a "Decision" Question.

The screen fellowing the seventeenth gquestion provided
probabilities of the individuals likely success or failure on the
course (see Figure 12), The information was repeated in the next screen
in a written form with the word "likely" or "unlikely" highlighted, see

Figure 13,
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The probability of this applicant failing year 1 of the course is: 0.04

The probability of this applicant passing year 1 of the course is: 0.8

Press RETURN to continue ...

FIGURE 12: Probability Score Screen,

From the infermation that has been entered this applicant is
LIKELY

to succeed after one year of study.

NOTE however that this is a TENTATIVE prediction based on
the attributes of past applicants. You need to refer to any
other sources of information you have before making a final
decision,

Press RETURN to continue ...

FIGURE 13: Written Description of Applicants Likely Performance.

In the event of mistakes, the opportunity to re-enter an entire

applicant data set was provided by asking the user if they wanted to
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"save' the last applicants information (see Figure 14), By responding
"no" to the programme's question the applicants data was not saved. The
user, in the next loop through the programme could enter the corrected

data set.

You have finished this session. Do you want to save the
applicant information you have just typed in?
Type 'yes' (or 'yw') or 'no' {or 'a') ...n

The information worked on in this session will NOT be saved,

Press RETURN to continue ...

FIGURE 14: An Example of an Interaction To Save the Information.

»

The last screen of the software represents the chance to restart
the programme (see Figure 15). Users were asked if they wished to enter
further applicant data or if they wished to terminate the session with

the computer,

Do you want to continue entering information in to the program?
Type 'yes! (or 'y') if you do want to add more information.
Type 'ne' {or ') if you have had enough.

Are you continuing ...

FIGURE 15: The Final Question Asked.




67

Vhere users still have application form data to enter, they would
restart the programme, otherwise a session ends at this point.

Besides the obvious features such as help facilities and error
messages several other interface attributes were included in the
software,

The desire for ¢losure in interactions with a computer was
recognised and incorporated into the programmes design, This was
achieved by developing the software so it would progress through a
loop, conclude the loop and subsequently restart from the beginning,
The ocbviocus return to a starting point was included to reinforce the
feeling that a section had been completed. The loop corresponded with

the entry of one applicants information. Refer to Figure 5. The

feelings of relief characterising closure were expected to occur at the
conclusion of each of these entries. L

Control was a second attribute seen as important to interface
dezign, The provision of different levels of descriptive information
was seen as one way of ensuring that the user was able to decide the
course the interaction was to take. Further, the opportunity to
conclude a session with the computer at the end of each application
form entry, meant users were not locked into the system.

Privacy was also an attribute identified as important to novice
users (James, 19871). The self contained nature of the software meant
outside intervention was not required. Thus users could initiate the
programme, work through it (following instructions initially), and
complete the task without any ocutside help.

Following the assertions of Petrick (1976} the viability of using

natural language dialogue within the programme was investigated. As the

software design process progressed it became clear that long, user
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generated instructiops would not be necessary for the programme'’s
operation. For the most part users were required to enter single
character respenses ('y' for 'yes and ™' for 'no') and RETURN key
sequences, Such entries were more in line with a code identified as
being not always easy for the novice to use (Petrick, 1976). The logic
of this ¢ode however was very clear. Where 'y'/'n' responses were not
appropriate, a value of some sort was required in all but one instance.
The exception was for an item reguesting an applicants name,

While the human side of the human-computer dialogue did not
require the use of natural language phrases, the instruections, error
messages and help facilities did need to present clear, easily
understoed information.

Error messages were presenfted as sentence reminders of the type of |
entry that was acceptable to the programme, The use of code and/or
cryptic prompts was avoided., Instead an emphasis on ease of
understanding for novice users was the focus,

Full, English descriptions were seen as appropriate primarily as
novice computer users were to be working with the system, Yet it was
also seen as useful for users to be able to turn off these full
descriptions when they felt familiar with the procedures the software
followed, The speed of the programme would in this way be enhanced,
This aspect of the interface was selected for study in the present
research.

To elaborate, the ability to turn off parts of the information in
a programme is important if frustration amongst the systems users is to
be avolided. Eason and Damodaran (1978) support this notion but go on to

suggest that users be able to again request this information if they
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forget or become unsure of what the software requires, The software
developed for this study incorporates the facility of turning off a
detailed description of the information regquired when answering each
question., Where briefer forms are selected it is possible though,
through typing the appropriate help response, to obtain the full
description for the question.
off-line Hanual

The descriptions presented in the manual were of two kinds,
identical in wording to the descriptions found in the programme (see
Appendix 3). The first, filling several pages, was a full deseription
of each question. It was expected that subjects would use these full
deseriptions when entering the first two or three applicant data sets.
Having gained some familiarity with the requirements of the programme,

it was assumed that subjects would turn to briefer, one sentence
descriptions of each question., If for no other reason than these
briefer descriptions were all on one page, s0 removing the need to turn
through several pages to find the relevant description.
Final Questionnaire

Primarily this questiconnaire sought subject impressions of the
software they had used {(see Appendix Y4), User feedback being an
important step in the development of user friendly programmes {Kreusi,
1983), In addition however it was expected that the open-ended nature
of the questions would encourage users to be honest and yield
information on changed attitude towards the computer, Subject responses
to the introductory and final questionnaires were therefore to be

compared.
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Procedure

WAB Weighting

Following approval to use the application forms of nursing course
applicants from 1980-1685 inclusive, some verification of form content
across these years was needed, After comparing the elements of each
vears forms, guestions that consistently appeared in all years were
selected for coding. A coding form was thus constructed and then used
to transfer information from the application blanks into numerie
equivalents ready for analysis. (See Appendix 5),

When all 415 sets of subject data had been prepared the

information was entered into Massey University's Prime 750 computer,

The S8PS3SX package was used for the various analyses performed.
Initially a check of the completeness and correctness of the data was
made., Cross tabulations and frequency listings were therefore obtained.
At this point a decision was made to exclude ethnie background and
gender information from the analysis. While the WAB has been found to
exhibit minimal adverse impact (Reilly and Chao, 1982), New Zealand law
regarding non-discrimination on the basis of race and gender precluded
the inclusion of these variables (Human Rights Commission Act, 1977).
Discriminant analysis using a backward stepwise procedure was employed
in an effort to ascertain which combination of variables was likely to
discriminate most clearly between the successful and unsuccessful
groups.
Software Experiment.

Pilot trials with five subjects established the structure and task
sequence of the experimental trials, These subjects were invited to

work through the task, giving opinions and suggestions as they



71

progressed, In this way the method of timing each trial was established
as was the presentation and format of trial application forms,

The 45 subjects in the experiment were randomly assigned to one of
three groups., All three groups received the same instructions, but the
version of the programme they were to use differed.

Each subject was first asked to fill in an introductory
questionnaire (see Appendix 1), Having done this, a brief description
of the trial was given. This included the azssurance that it was not the
subject's performance as such that was being assessed but rather the
relative ease with which they were able to use the software, thus it
was stressed that the programme was under trial and not them,

Next a written introduction to computers and the purpose of the
study was provided (see Appendix 6). Subjects were asked to read
through this information and then wait for the next set of
instructions, Within this introduction the general aims of the study
were made clear as were the steps necessary for the subject to
initiate the trial. It was required that they be able to turn on a
micro computer and subsequently load a floppy diskette, then choose
whichever version of the programme they were assigned to use. The
introductery notes provided step by step instructions on just how to
this could be achieved,

The eventual aim was to create off-line documentation that would
enable novice users to operate the computer with no outside aid. At
this stage it was seen as important to ascertain which aspects of the
off-line and con-line procedures were easily understocod and which were
difficult or confusing, Where ambiguities existed there was the
cpportunity to rewrite those portions, so fostering a more user

friendly system., Having signalled to the experimenter that they had
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read the information? subjects were given the opportunity to ask
questions about any aspect of the notes they did not fully understand,

When both the experimenter and subject were satisfied all the
information was understood a set of eight application forms (see
Appendix 7 for an example) was handed to the subject. Eight forms were
used, as preliminary trials with five subjects revealed that in order
to ensure that the total trial time did not exceed 45 minutes a maximum
of eight feorms could be processed. Again any questions the subject
asked were answered,

Up to this point all three trial groups had exactly the same
introduction to the experiment, At this stage the experimenter verbally
emphasised for each subject the trial type they were in, The initial
trials with 5 subjects indicated the need for this verbal emphasis.

Subjects started a trial by indicating, with a menu, the mode of
the pregramme they were to use. The user selected the number (one, two

or three) corresponding with their trial type (see Figure 16).

Please type the number of the session type you are
participating in.

1, Computerised
2. Written
3. Verbal

Session NUMBER is ...

FIGURE 16: Trial Type Selection Menu,

The first interface was one where the individual interacted with
the computer at all times, This onscreen/on-line version of the

pregramme was designed to remove any need for cutside or off-line help.
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The programme was designed to present the user with a choice of the
amount of help they required with any aspect of the data entry task.

In order to test the software, a second version of the programme
was employed, This version was not intended te stand alone,
Deliberately designed to contain the bare minimum of information, users
were foreced to make use of an external information source, It retained
the basic structure of the preogramme but provided only prompts for the
17 questions. Help messages were also unavailable (compare Figure 17
with Figure 5), Thus, supplementary ianformation, either verbal or
written in form, was reguired to accompany it.

The alternate programme version was used by subjects in the
remaining two groups.

Subjects in the second or "written™ group were given a manual
containing descriptions of the information required by the software
{see Appendix 3). It was intended then that they use this manual during
the trial, thus working by themselves. (Refer to the Materials
Section),

Finally, subjects in the "verbal" group were told by the
experimenter that they were to work through the task following the
instructions on the screen. When they reached a point from which they
gould not progress, subjects were told they could ask the experimenter
for help. Thus =2 conventional training.situation was set up, The help
they were given related primarily to describing the type of information
the programme was requesting, The information was not volunteered,
instead subjects were expected to ask for it whenever they were unsure
of the data to be entered. Further, subjects were able to request full

and abbreviated descriptions, the checice being left to them, The



T4

Introductory Screen

Request for a name under which
to store applicant information,

Y
17 questions asking for applicant f
information

l

Probability scores are output.
|

\

TLIKELY/UNLIKELY TO SUCCEED" Error
statement is given. messages are
l available

User is asked if they want to save
the information typed in,

' [
User is asked if they want to enter
any further information.

N

L if yes if no

Pregramme finishes,

FIGURE 17: Qverview of the Steps the Second Version of the Software is

Designed to Follow.

descriptions were identical to the descriptions provided to the written

group via a written form and the computerised group via the screen,
Having issued the varicus instructicons and materials tce the

subjects the trial began. Subjects switched onh the computer and loaded

the programme disk then followed the instructions on screen., The Erial
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consisted of entering eight sets of appliecant data. Subjects were timed
during the trial, & totzl time was recorded from the point of choosing
the programme version corresponding with their trial type, to the
displaying of the final programme message, The time taken to enter each
applicant data set was also recorded. In this case timing commenced
with the display of the first question and ended following response to
"De you wish to enter more applicant information?". The information
each subject entered from the forms was stored on disk s¢ it could be
assessed for accuracy. In this way it would be possible to establish
that the instructions had been understoed and followed,

With completion of the trial, subjects were requested to fill in
the final guestionnaire (see Appendix 4). Having done this, subjects
were thanked for their co-operation in the experiment., If result
summaries were desired, it was made clear that the experimenter was

happy to provide these when they became available,
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CHAPTER SIX

RESULTS.

Disecriminant Analysis

A backwards stepwise hierarchical discriminant analysis was
performed using 36 application form data items as predictors of
membership of twe groups, The analysis reported in the results
represents the culmination of an exhaustive series of analyses that
sought to establish the optimum e¢lassification function, Predictor
variables covered individual history aspects suech as education and
qualifications as well a3 reasons candidates had for applying te the
course, Groups were either likely to succeed or unlikely to succeed
after one year of study.

Of the criginal 415 cases, 98 were excluded as criterion variable
information was unavailable (these were applicants for the 1685
course), a further 50 were excluded as discriminating variable data was
missing. The sample of 267 subjects that remained was randomly divided
inte two groups, A subgroup of 80 subjects was selected as a holdout
sample, with the remaining 187 cases being used in the analysis,

A significant amount of discriminating power in the original
variables is evidenced by Wilks' lambda (Wilks' lambda = 0.7796, X2(16)
= 44,07, p<.001), see Table 2, The 1§ variables selected following the
analysis produced a mederate degree of separation between the groups as
indicated by a canoniecal correlation of 0.4695 for the first and only
diseriminant function, The calculation of a squared canonical

correlation value yields information of the proportion of variance in
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TABLE 2

Summary of Canonical Discriminant Function

EIGENVALUE PERCENT CANCONICAL WILKS! CHI- D.F. SIGNIF
OF VARIANCE CORRELATION LAMBDA  SQUARE

0.28275 100% 0.4694913  0.7795779 44.073 16 0.0002

the diseriminant function explained by the groups. In this case 22.04%,
representing a moderate correlation, of the variance in the function
was explained,

The sixteen variables found to discriminate between the criterion
groups and their relative contributions to the variance of the function
are presenied in Table 3.

TABLE 3

Standardised Discriminant Function Coefficients and their Relative

Contributicns.
VARIABLE COEFFICIENT RELATIVE
CONTRIBUTION

DEPENDANTS BETWEEN 6 AND 13 -0,95128 13.18 %
AGE 0.76526 10.60 %
HAS APPLICANT WORKED IN NURSING 0.67934 .42 %
WORKED AS COMMUNITY NURSE ~0.,58743 .14 %
WORKED AS ENROLLED NURSE ~0.58162 8.06 %
NUMBER OF TIMES U.E. ATTEMPTED 0.53967 7.48 %
ANY NURSING QUALIFICATIONS 0.47862 6.63 %
HAS APPLICANT ANY DEPENDANTS 0.38705 5.36 %
NUMBER OF U.E. SUBJECTS PASSED -0.37698 5.22 %
WORKED AS A NURSE AID -0.33138 4,59 ¢
NUMBER OF JOBS NOT LIKED 0.32950 557 %
SOME EXPERIENCE NURSING IS GIVEN

AS A REASON FOR BEING A NURSE 031177 4,32 %
WORKED AS NURSING STUDENT ~0.25551 3.54 ¢
"OTHER™ REASONS FOR NURSING 0.24584 3.41 %
EVER BEEN IN HOSPITAL =0.22207 3.08 %
WORKED A3 PSYCHTATRIC NURSE =0.17213 2.39 %
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The c¢lassification of subjects into group, led to 87.94% being
correctly assigned. 3ee Table 4,

TABLE &

Classification results for cases selected for use in Lthe analysis,

NO,OF PREDICTED GROUP
CASES 0 i
FAILED YR 1 11 17
(GROUP 0) 28 39.3% 60.7%
ACTUAL
GROUP
PASSED YR 1 171 7 164
(GROUP 1) 4,19 95.9%
PERCENT OF "GROUPED" CASES CORRECTLY CLASSIFIED: 87.94%

4 total of 199 cases were used in the analysis., Eleven (39.3%) of
the 28 unsuccessful candidates were correctly classified, while 164
(95.9%) of the successful candidates were correctly classified,

Overzll, 86.42% of the held-out sample were correctly classifled
by the diseriminant function calculated (see Table 5), Of the nine
unsuccessful candidates in this group, none (0.0%) were correctly
classified as being a member of the unsuccessful group. Seventy (97.2%)
of the 72 candidates who were successful on the course were identified
as being such,

The sixteen variables selected as contributing to the
differentiation of the two groups and their classification ccoefficients

are presented in Table 6,
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Classification results for cases not selected for use in the analyses,
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NO.OF PREDICTED GROUP
CASES 0 1
FATLED YR 1 0 9
{GROUP @) 9 0.0% 100.0%
ACTUAL
GROUP
PASSED YR 1 73 3 70
(GROUP 1) 4,11% 95.89%
PERCENT OF "GRCUPED" CASES CORRECTLY CLASSIFIED: 86.42%
TABLE 6
Classification Function Coefficients,
VARIABLE FAILED PASSED
YEAR 1 YEAR 1
Age 3.252303 2.963068
No. of U.E. subjects passed 1.899426 2.244800
No. of times U.E. attempted 13.819460 11.818920
Any nursing qualifications 3.005411 -0.365703
Experience is reason for nursing ~0.012252 ~1.790690
Other reasons for nursing 2.660632 1.708202
Has applicant wked in nursing 3.788690 1.644330
Worked as general nurse ~11,283700 -9,002857
Worked as nurse aid -1.949925 -0.666090
Worked as enrolled nurse -0.190565 L.64G414
Worked as psychiatriec nurse -3.380067 ~C, 746158
Worked as community nurse -1.098124 1.226727
Ever stayed in hospital -1.628914 -0.928658
Number of tasks disliked 2.451078 1.881007
Has the appliecant any dependants -17.326990 ~20,422460
Any dependants btw. 6 and 13 yrs -4,625068 -1.227493
(Constant) ~47.567020 -38.084330
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ANGVA

The experimental.results were analysed using analysis of variance
(4NOVA) technigues.

The first ANOVA sought to establish that trial group affected the
time taken to enter eight sets of applicant information, Time refers to
time per question., Time per question values were used in the comparison
as the number of times a question appeared across application forms
varied, Table 7 presents the results.

The interaction between trial group and application form is
significant (F{1, 294) = 7.436, p<.001), Indiecating that time was
affected by group and application form, see Figure 18, The main
TABLE 7

Results of an ANOVA comparing time per question for each Subject across

Group and Applicant Form.

Source 3. 3. D. F. M. S, F Prob

BTWN SUBJECTS

GROUP 646,6250 2 323.3125 8.693 < 0.001
ERROR BTWN 1562.1406 42 37.1938

WITHIN SUBJECTS

APP. FORM 10065.5313 1 1437.9329 252,998 < 0.001
GROUPXAPP.FORM  591,6875 14 42,2634 T.436 < 0.007
ERROR 2 1670.9687 294 5.6836

SIMPLE MAIN EFFECTS BTWN., GROUP (WRITTEN, COMPUTERISED, VERBAL) MEANS
COMPARISON 1

WRIT. & COMPUT., 142.6658 1 142 .,6658 3.836 non sig.
ERRCR 1562,1406 42 37.1938

COMPARISON 2

COMP. & VERB, 181.3847 1 181.3847 b 8767 < 0.05
ERROCR 1562.1406 42 37.1938

COMPARISON 3
VERB. & WRIT. 685.7795 1 645.7795 17.3626 < 0.001
ERROR 1562.1406 42 37.1938
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Figure 18: Mean time in seconds faken by subjects in each group
to complete entering application form information,
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effect for group was also significant (F(2,42) = 8.693, p<.0071)
emphasising that group membership affected time per éuestion. By
decompesing this main effect it was possible to establish which of the
groups were contributing to the significance, see Figure 19, Three
comparisons were made, did time vary significantly between 1) the
written and computerised group, 2) the computerised and verbal groups
and 3) the verbal and written. It was found that written and
computerised groups did not differ signifiecantly (F(1,42) = 3.836,
p>.05), but that computerised and verbal groups , and written and
verbal groups did differ significantly (F(1,42) = 17.3626, p<.001,
F(1,42) = 4,8767, p<.05, respectively)., Thus the higher times taken for
the written and computerised differed significantly from those for the
verbal group.

+ This first analysis also revealed a significant difference between
time taken on each applicant form, see Figure 20. A trend analysis was
performed to determine if z significant downward trend of time values
was apparent. This trend analysis was performed following the
guidelines presented by Keppel (1982, pp 437-441), Coefficients for the
calculation of linear trends were obtained from tables produced by
Pearson and Hartley {1970). Results of the analysis are presented in
Table 8.

The interaction is significant indicating that the slopes of the
learning curves are linear but are not the same at all levels of A,
refer again to Figure 18. In addition, both the A and Blinear main
effects are significant. The significance of the Blinear main effect
(F(1,42) = 595,7991, p<,001) suggests that the means on the application
forms decrease linearly. Group also exerfts a significant effect on the

linear nature of the means (F(2,42) = 10.8305, p<.001).
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Figure 20: Main effect for application form times from the first
ANOVA,
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TABLE 8

Summary of the Trend Analysis.

sSource 5.5, D.F. M.S. F Prob
BTWN SUBJECTS

GROUP 542,258,097.355%6 2 271,129,048.06778 10.8305 <0.007
ERROR 1,051,423,402.8 42 25,033,890.5429

WITHIN SUBJECTS
APP .FORM 5 poar
6,305, u70,066, 9444 1 6,345,474,966.9444  595.7991 <0.001

GROUPXAPP . FORMY ¢ o
321,885°704.9556 2 160,941,552.4778  15.1114  <0.001

ERROR 447,315,169.6 42 10,650,361.1809

The second ANOVA performed investigated the relationship between
trial group and applicaticon form questions based on the frequency of
errors. As was the case for "time" above, "errors'" refer to errors per
question, Again this 1s because the number of gquestions in each
application form varied. See Table 9,

The interaction between group and questions was insignificant, as
was the main effect for group. Thus revealing that trial group
membership did not affeect the errors made., The number of errors made on
each guestion was significant, indicating some questions caused
significantly more, or significantly fewer errors than others, Figure
21 presents this result graphically. Questions 7 and 16, and to lesser
extent question 17, appear to have more errors made on them than other
questions., A test of the significance of this apparent relationship was

made by comparing questions 7, 16 and 17 with all the other questions.
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Figure 21: Main effect for question errors from the second ANOVA,
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TABLE 9

ANOVA Summary Table 3Showing Errors per Question for Subjeets across

Group and Question.

Source 3. 3. b, F. M. 3. F Prob
BTWN SUBJECTS

GROUP 0.0288 2 0.014Y4 0,465 non sig,
ERROR BTWN. 1.2981 nz 0.0309

WITHIN SUBJECTS

QUESTIONS 2.2073 16 0.,1267 g.042 <0.001
GROUPxQUESTIONS (0.4582 32 0.0143 1.022 non sig.
ERROR 2 9.4170 672 0.0140

COMPARISON OF REPEATED MEASURE MEANS

QUESTIONS .o 3.6080 1 3.6080 18,7474 <0.007

LS+ comp 7.5057 39 0.1925

"It should be pointed out that for this and the remaining
comparisons, separate error terms were calculated. This approach was
taken following the arguments set out by Keppel (1582, ppidb-4i47).

The results of the comparison are reported in the lower part of
Table 9, A significant effect was revealed (F(1,39) = 18.7474, p<.0071),
thus the errors made on questions 7, 16 and 17 differ significantly
from those on the remaining gquestions.

The third ANOVA also tested the variability of error, this time
the effect of group and application form was investigated, See Table
10.

The main effect for group in this case was not significant
(F(2,42) = 0.045, p>.05), thus the errors made could not be attributed
to group membership., The application form main effect was significant

however, (F(7,294) = 2.676, p<.05), thus errors caused by different
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application forms were significantly different. Figure 22 illustrates
the errors made on each application form. The interaction was found to
be significant (F(14,294) =2.809, p<,001). Figure 23 reveals that on
application forms 2 and 3, the errors made in the written trials appear
different to those of the computerised and verbal trials, The
significance of these differences were tested.

TABLE 10

ANOVA Summary Table Comparing Errors per Question for each Subjeet

across Group and Application Form,

Source S. 3. D. F. M. S, F Frob
BTWN SUBJECTS

GROUP 0.0009 2 0.0005 0.045 non~sig.
ERROR BTWN. 0.4274 yz 0.0102

WITHIN SUBJECTS‘

APP, FORM 0.0564 7 0.0081 2.676 <0.05
GROUPXAPP. FORM 0.1185 14 0.0085 2.809 <0.001
FRROR 2 0.8858 294 0.0030

The method used is one where use of interaction contrasts help to
pin-point the interaction, a highly specific GROUPcomprPP.FORMcomp
interaction is calculated, The interaction of interest here is the
interaction contrast between the written group the average of the
computerised and verbal groups with a comparison between application
forms two and three,

The results, presented in Table 11, reveal a significant
GROUPcomprPP.FORMcomp interaction (F(1,42) = 12.258, p<.005). The mean

of the computerised and verbal groups on application form two and

application form three differ significantly therefore from the two
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application form values for the written group. Further the significance

of APP.FORMcomp (F(1,42) = 11,5827, p<.005) indicates that application

forms two and three differ significantly. GROUPcomp returned an

insignificant result (F(1,42) = 0.000008627, p>.05).

TABLE 11

Summary of Comparison Calculations,

Source S.3,. D.F. M.3. F Prob
BTWN SUBJECTS
GROUP . 0.00000008867 1 0.0000000887 8.627 E-06 non sig
ERROR  BIWN 0. 427X 42 0.0102
WITHIN SUBJECTS
APP.FORM,o . 0.0005046 1 0.0005046 11.5827 <0,005
GROUP X APP.FORM

o] ()] com

comp 0.0605339 1 0.0005339 12.2549 <0.005
ERROR 0.001829 Ton2 0.00004357
Questionnaires.

Introductory Questionnaire

Subjects in response to the first introductory questionnaire item
"What do yeou think of computers", answered relatively consistently. The
responses were judged as falling into one of four categeries - clearly
positive, clearly negative, wary and non-committal {Refer to Table 12).
While there was some overlap between these categories, evidenced by
difficulty in assigning one or two responses, the answers provided

could generally be easily placed.



TABLE 12

Comparison of "What. do you think of computers?" responses across

Eroups.
COMPUTERISED VERBAL WRITTEN
CL.EARLY POSITIVE 4 4 3
CLEARLY NEGATIVE 3 3 2
“WARYY 4 4 5
INON-~-COMMITTAL 4 4 5
TOTAL 15 15 15

The computerised and verbal group responses were categorised
identically with four clearly positive, three clearly negative, four
wary and four non-committal responses being given., The written group
differed slightly with three clearly positive, two clearly negative,
five wary and five non-committal, It was with this groups responses
that the greatest classification problems occurred.

Question two was in all instances answered in the vein that "yes,
computers are useful®”, In six cases however, the "yes" response was
accompanied by a more negative qualifier such as "or so I'm told", Mas
long as pecople don't rely on them too much' and "but it is unfortunate
that they thresaten jobs",

Question three, "What should computers be used for?¥, yielded
mainly data analysis and data storage and retrieval replies (18 out of
45 subjects mentioned this role). Several subjects responded with
"anything® (17 out of 45), others mentioned "teaching aids", "“work

alds", "business aids" and "games", Few therefore saw computers as
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directly linked to a decision making role.

The fourth question sought first, to establish that computers had
a rcle to play in nursing and second to gain an idea of what this role
might be., Interestingly none of the subjects saw the computer in
anything but an administrative role, reflecting to some extent the
general rocles seen as appropriate to computers.

The final question sought affirmation that subjects were computer
novices with no meore than a few hours contact with a computer.
Seventeen subjects had never touched a2 computer, of the remaining 28,
12 had used a computer once, the rest reported "limited usem.

Final Questionnaire

When asked what they had liked about the programme, most subjects,
B0 out of 45, mentioned that it was easy to use, easy to understand
and/or it was fast. Two subjects responded negatively, one saying they
liked "nothing" (a2 computerised trialist), the other "not much" (a
written trialist). Other responses included, pleasure that the
preogramme signralled when an error cccurred, "tells you when you make a
mistake" and "liked error messages explaining why an error had been
made", alsoc '"no one intervening made it less nerve wracking" (a written
subject) was seen as positive. See Table 13,

Question two requested eriticism of the programme. See Table 14,
Several subjects (nine cut of the 45) found difficulty answering two
specific questions, these were gquestion 6 and question 7. Comments
indicated that wording of these questions made them confusing. Of the
nine subjects who had problems with these questions, five were in the
verbal trial group, two in the written trial group and two in the

computerised trial group.
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TABLE 13

Comparisen of "What did you like about the programme?" responses (Final

Questicnnaire, question 11 across group.

COMPUTERISEDR VERBAL WRITTEN TOTAL
EASY TO USE/EASY TO
UNDERSTAND/FAST 13 14 13 40
NEGATIVE RESPONSE 1 0 1 2
ERROR MESS3AGES 0 2 3 5
INTERESTING 1 0 1 2
_;;__

TABLE 14

Comparison of "What did you dislike about the programme?"’ responses

(Final Questionnaire, question 2) across groups,

COMPUTERISED VERBAL WRITTEN TOTAL
QUESTIONS 6 AND 7 2 5 2 9
FLIPPING PAGES OF
APPLTICATION FORM 3 1 2 6
FLIPPING PAGES OF
MANUAL 0 0 5 5
VALIDITY GOF METHOD 2 7 1 10
TASK IS5 BORING OR
REPETITIVE 2 2 2 6
SWITCHING BTW, Y/N
AND NUMERIC RESPONSES
IANNOYING g 2 0 2
NG CRITICISM MADE 3 C 6 9
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Trial group did appear to influence the type of responze made to
this question., Of the nine subjects making no criticism of the
programme, s5ix were Mwritten® trialists, three were "computerised®
trialists thus none were from the "verbal” group. Other aspects of the
programme at issue reflected to some extent the nature of the trial.
Five written subjects had as their only criticism annhoyance at flipping
through the manual pages for Information. One questioned the validity
of the selection method, two found the task boring and/or repetitive
and two expressed frustration with flipping through the application
form.

The computerised version yielded similar results. Of the 11
subjects answering this gquestion, boredom (2 of the 11 found the trial
boring), and the validity of the approach (another two subjects
questioned this) were seen as negative issues, Three of the remaining
five subjects expressed annoyance at flipping backwards and forwards
through the application form information.

Verbal group trialists, as stated above, seemed most likely to
experience difficulty answering questions &6 and 7. A further seven
subjects questioned the validity of the technique, particularly the
reasons for choosing the variables, Two subjects felt the task would
quickly become boring, one found the turning of application form pages
annoying and two did not like the switching between “yes'/ no!' and
numeric answers,

Not every subject answered questions three and four. Of those whe
answered question three (a total of 20 subjects), nine mentioned the
need to synchronise the order of questions in the application form with
those on the screen and seven suggested the rewording of some questions

(see Table 15),
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TABLE 15

Comparison of "What improvements could be made to the programme?”

respenses (Final Questionnaire, question 3) across group,

COMPUTERISED VERBAL WRITTEN TOTAL

FEWER/CLEARER
INSTRUCTIONS 1 0 1 2
REMOVE NEED TO FLIP
THROUGH MANUAL 0 0 1 1
ORDER QUESTIONS SO THEY
SYNCHRONISE WITH FORM y 1 Y 9
IMPROVE WORDING OF
QUESTION 6 AND 7 1 2 4 7
MAKE PREVIOUS SCREEN
AVATILABLE 0 0 1 1

TOTALS 6 3 11 20

Looking at these results by group, the "written" trialists seemed
the most likely to make suggestions of improvement, Eleven of the 15
subjects in this group answered question 3 compared to six in the
"eomputerised" group and three in the "verbal" group, Four "written®
subjects mentioned synchronising questiens, four wanted better question
wording, one wanted fewer instructions, one found the flipping of
manual pages tedious "it would be easier to have all the information on
the sereen”, and one sought the provision of screen recall commands.
The "verbal" subjects wanted either question synchronisation (one out
of three} or improved gquestion wording (two out of three), Finally the
"ecomputerised" subjects also referred predominantly to question

ordering {four of six) and better wording (one of six). The remaining
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subject sought fewer, clearer instructions.

Sixteen subjects-took the opportunity to add their own comments in
question Y4 (see Table 16),
TABLE 16

Comparison of MAny other comments?” responses (Final Questionnaire,

question 4) across groups.

COMPUTERISED VERBAL WRITTEN TOTAL

POSITIVE COMMENT 2 5 2 9
QUERY ABOUT MISTAKE
CORRECTION 2 0 0 2
CONCERN ABOUT SOCIAL
IMPLICATIONS 0 1 0 1
CONCERN ABOUT THE .
VARTABLES SELECTED 0 2 1 3
WOULD TO HAVE A TURN
ON THEIR OWN 0 1 0 1

TOTALS 4 g 3 16

0f these, nine made positive statements about the programme, Vit
was fun, I'd like another go', "enjoyed the session", three were
concerned about the reasons certain variables had been selected, two
queried some aspect of the programme, "can mistyped information be
rectified?”, one expressed concern about the social implications of the
exercise and one expressed the desire to have a go on their own {(this
subject was in the "verbal" trial),

Finally refer to Table 17, in which a summary of the computerised

groups use of the different descriptive forms are presented. Nine
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TABLE 17

Summary of the use of the descriptive alternatives by the computerised

group.

APPLICANT FORM NUMBER'

SUBJECT
1 2 3 4 5 6 7 8

MO OO0 ] O T LD Ry =

i0
i1
12
13
14
15

RE R T M Mt M e T M T O
It T T T M T T L M La
M T L TIOA T T)  tA oT
T T M e T D N T g T L N
T I I I R B R R N R R I
Mg T D T D %Y T T T LA e T T
R R I I R R R R R N P R
Mmoo T Y T T T Y e T T W

% Note: F
3
P

Full Description
Summary Description
Prompt

10 on

subjects used the "full' desecription throughout the trial, two selected
the summary version for one or two applicant forms then returned to the
full descriptien, one subject progressed to the summary form and then
uséd the form tb enter the reﬁaining applicant Aaﬁé sets and three used
the summary form and then progressed to the prompt., Across the entire
120 applicant forms processed by the 15 subjects, the prompt version
was used nine times (7.5%), the summary 16 times {13%) and the full

desceription 95 times (79%),
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CHAPTER SEVEN

DISCUSSION

The hypothesis that the application form data would be able to

discriminate between success and failure applicant groups has been
supported by the results of the present study. A classification success
of 87.94% in the validation sample and 86.42% in the cross validation
sample indicates a marked amount of function stability (Sands, 1978).
It is more often the case when using WAB techniques to find decreases
in the significances of validation and cross validation analyses.
(Cascio, 1976: Schwab & Oliver, 1974). The 10% decrease (90.74% -
80.39%) in classification success across validation and cross
validation samples reported by George (1983) was not apparent in the
present results, Inspection of Tables 3 and 4 does reveal that the
successful classification of applicants unsuccessful on the course
decreased from near to 40% in the validation sample to 0% in the cross
validation sample. The small number of subjects in the unsuccessful
group of the hold out sample detracts somewhat from the impact of this
result,

Table 18 presents the relative contributions made to overall
discrimination by variables selected into the discriminant function
calculated by George (1983). These can be compared with the results in
Table 3.

Three variables are found to contribute to discrimination in both
analyses, age, number of U.E. subjects held and number of jobs not
liked, Parallels can be drawn between other variables, although the way

in which they have been measured differs. For example, dependants are
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identified as important in both analyses.

TABLE 18

Relative contribution to overall discrimination of variables into the

discriminant function, (George, 1983},

VARIABLE RELATIVE CONTRIBUTION
MARITAL STATUS 18.12%
AVERAGE SC MARK 15.83%
AGE 15.58%
ARRANGEMENTS FOR DEPENDANTS
CARE 11.27%
TOTAL UE SUBJECTS HELD 9.92%
NUMBER OF DEPENDANTS 9.30%
TOTAL SC PASSES 9.23%
AGE OF CHILDREN 6.74%
TYPES OF WORK NOT WANTED 4,03%

The variables selected in the discriminant function of the present
study appear to fall into groups emphaszising the following factors, see
Table 19,

Age and the twoe dependants'! related guestions have clear
connections, particularly in terms of dependant age group selected.
When grouped these items contribute over a quarter of the total
variance in the function{29.14%). Questions relating to qualifications,
that is, U,E. subjeects passed, U.E, attempts_and any nursing
gualifications, add a further-20% to the variance, Work history also
appears to exert some influence, specifically work with a nursing
emphasis, Six variables reflect this area of information and combined
provide 36% of the variance. The remaining variables describe whether

applicants have ever stayed in hospital, reasons for wanting to be a
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Groupings of discriminating variables.
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STAGE IN LIFE

GROUPS

QUALIFICATIONS

WORK HISTORY

CAREER DECISION

AGE

DEPENDANTS
BETWEEN 6 & 13

ANY DEPENDANTS

NUMBER OF U.E.
SUBJECTS PASSED

NUMBER OF U.E,
ATTEMPTS

ANY NURSING
QUALTFICATIONS

WORKED IN
NURSING

WORKED A3 A
NURSE AID

WORKED AS A
NURSING
STUDENT

WORKED AS A
COMMUNITY
NURSE

WORKED AS A
PSYCHIATRIC
NURSE

WORKED AS AN
ENROLLED NURSE

HOSPITAL STAY

REASON FOR
CHOOSING NURSING
- EXPERIENCE

OTHER REASONS
FOR CHOOSING
NURSING

NUMBER OF JOB3
DISLIKED

nurse, and the number of jobs applicants would not like to do., As a

group these variables appear to relate to the decision to become a

nurse,

The items selected to diseriminate between applicants held few

surprises, "Stage in life" variables indicated that older applicants

were more likely to experience difficulty in completing the first yeaf

than were younger applicants. Having dependants between 6 and 13 points

to the fact that women are likely to want to return to the work force

at this stage in their lives. However the later stage of life is likely
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to count against the individual, reasons for this ¢can at this stag¢
only be guessed at,

Dependants, through their prominence as a diseriminating variable,
should be taken as one force likely to exert an influence, The double
rele of student and home worker will, in all probability put pressure
on these applicants that younger, childless candidates will not
encounter. The pre-adolescent ages of the children further suggest that
parental supervision of them in after school hours and holidays is
necessary, Conflicts in allocation of time to children and study are
therefore probable,

Qualifications and their assocclated study skills appear to add to
an individuals probability of completing the first year of study.
Applicants with University Entrance passes and/or specific nursing
related qualifications will eclearly have an advantage over those with
fewer academic qualifications in the present case, The academic
orientation of the course precludes entrance (in most cases) of
applicants with less than school certificate passes, It appears from
the results that higher school qualifications go some way towards
improving the individuals chances of succeeding in the first year of
the course., The number of attempts at U.E. perhaps emphasises that
academic success and application is of importance considering the
nature of the course.

Experience in nursing also appears to be of some importance, The
type of experience is also surprisingly influential, Enrolled nursing
experience 1in particular is likely to impact in a negative way,
contributing to the likelihood of failing the first year, Enrolled and
community nursing may represent nursing areas that in previous years

were performed by individuals with few educational qualifications.
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The last variable category has been loosely described as "career
decision" and includes variables that represent contributions to the
decision making process, A hospital stay could provide strong, positive
rele models for candidates and the oppeortunity to describe unappealing
work, clarify for the individual just what they seek from their nursing
career., By giving reasons for choosing nursing, applicants are
encouraged to determine for themselves a set of goals.

That the factors described above are easily identified suggests
that future application forms should seek to obtain specific
information aiding in the description of individuals along these lines,
At this stage application form information is able to successfully
classify candidates into likely to succeed and likely to fail groups.
This classificatieon may be used for screening purposes with a view to
de;reasing the number of students failing the first year, As such the
predictive validity of the technique appears to be relatively good.
However the overall success of classification is subject to
improvement., The assignment of subjects to the "unlikely to succeed"
groups in the analysis and holdout samples is an obvious arez needing
improvement. The testing of the diseriminant funetion with future
intakes is perhaps one method of attempting this.

These results may also be used in a more "person management"
sense, That 1s several variables identified appear to reduce some
individuals chances of succeeding on the course. This being the case
the Polytechnic has the option of changing conditions in an effort to
deflect the negative consequences of some factors. For example, making
available creche and after school child minding services for students

with dependants must go some way towards improving these students
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chanceé for success., Also planning assignment completion dates to fall
before school holidays begin, so individuals with children are not
forced to juggle school heliday family activities with course
requirements, Further, the academic bent of the course suggests the
need for study skill workshops for those identified through WAB
technigues as being at risk of failing these course requirements,

Which variables are appropriate to a candidate screening function
and which te a more general description of the individual, is =&
decision those using WAB techniques must make. In many instances the
choice will be moderated by laws governing fair employment, or, as in
this case, selection practices, Race and sex could not therefore be
used for selection, Instead, should for example, race prove to
disceriminate between success and failure on the course, steps can be
taken to identify the reasons and start the removal of chstacles,

The course could be divided into academic and practical sessions,
Application form variables that point to successful performance in
these portions could be identified and more specifie selection
procedures developed around these, The opportunity exists then to
extend the results into other areas.

With hindsight some improvement in WAB information ecollection and
coding could be instituted, Application forms in future years could be
designed to include items investigating traits identified through
detailed job analysis as being of importance to successful completion
of the first year. Only research of WAB development that follows task
analysis will reveal if the present method of entering existing
application form items differentiates sufficiently between the groups.
It may be the case that important preselection information is omitted

from the forms because job analyses have not been performed.
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A greater tctal sample size and in particular larger failure group
may aid in the discerimination of applicants intc likely to succeed and
likely to fail groups. A New Zealand wide study of applicant selection
for nursing courses should provide a sufficiently large subject poocl.
However the logistics of such an exercise may preclude it ever being
attempted. One major preblem would be the collecting together of
similar variables. Application forms differ between polytechnics
meaning some work at identifying common item themes may be reguired.

The results obtained for the first part of this study reveal the
WAB as being & valid applicant screening method. The success of the
classification procedure and cross validation coupled with easy
development, simple scoring, low cost, fairness and easy conceptual
understanding make it a screening procedure that warrants a place in
any selection situation, ‘

The resulis of the analyses of variance reveal that for the time
data, time varied significantly across group and application form.
Figure 18 illustrates the general trend with the computerised subjects
taking the longest on each application form, followed by the written
subjects with the verbal group having the fastest times.

The difference in times taken can be explained through the
following factors, The need to read information in the computerised and
written trials has probably meant that task completion times for these
groups are longer than those for the verbal group. The facility to draw
additional explanation of what was required was unavailable to these
groups, Verbal trialists used the experimenter's help to gain for
themselves quick affirmation that the data they were entering was in

the correct format.
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The significance of the linear decrease in times taken across the
application forms reveals that a learning curve pattern of respense had
occurred, With the completion of the first two applicant forms
therefore it seems that subjects had grasped the major idea of the
programme, The big drop in time between the first and second forms is
not repeated in any of the following inter-form distances,

The second ANOVA performed compared the errors made by subjects on
egach question across groups. While group did not influence errors,
certain questions did cause significantly more errors than others,
Three questions in particular showed greater error scores, these were
questions 7, 16 and 17, when compared with the remaining questions this
difference was found to be significant, The third hypothesis,
addressing uniformity of items must therefore be rejected, Question 7
in particular had been singled cut by subjects as being problematie,
Being a long question the time required to read through it properly may
have been more than many subjects were prepared to spend, particularly
since no other guestion required as much reading time, Incomplete
comprehension of the question, through limited attention to detail may
therefeore explain the relatively high number of errors,

Question 16, "Has the applicant any dependants?", may have caused
errors as it was a question requiring a yes/no response, The
infermation in the application form was presented numerically, that is
"What are the ages of any debendants?®, thus subjects were forced to
translate the information into the form required. Question 17, "How
many dependants are between the ages of 6 and 13 years?", Was
incorrectly comprehended in many instances with subjects tending to
enter either the total number of dependant children or the actual age

of a dependant,.
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Most of the errors stemmed from misunderstanding questions.
Whether this was caused by incomprehension of information because
questions were difficult or because time was not taken to read the
guestions properly is not clear. The desire to "beat the clock™ may
have been of some influence, The experimenter was seated close by the
trialist and had twoe stopwatches. This could have led to subjects
feeling pressured, despite assurances being given that the programme
was Limed not the person.

The third ANOVA was also concerned with error measurement, this
time errors accrued on each application form were compared for subjects
across groups. Again group was found to be an insignificant factor in
the number of errors made, However Figure 23 revealed an apparent
divergence on application forms 2 and 3 between the "yerbal" and
"computerised"™ groups and the "written” group: When tested the
interaction affect in the comparison was found to be significant. It is
implied therefore that group 3, the "written" group, obtained scores
significantly different from theose obtained by groups 1 and 2, “verbal®
and "written", on application forms 2 and 3.

"Writbten" subjects scored more errors than any group on any form
for application form 2, The errors were significantly greater than the
number of errors scored by the "computerised” or "verbal® group. The
time tazken to complete this form was no different to that taken by the
"verbal®" group. Why therefore did this error rate occur? The second
application form required more information tc complete than the first,
thus "written® trialists were forced to read through a number of pages
of information in the manual. The pressure of time may have led them to

skim through the descriptions, taking insufficient time to absorb
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‘properly the responses required., This being the case, the subjects then
had less chance of responding correctly to the gquestions asked; The
third questionnaire concentrated on fewer guestions, total time taken
on the application form was only slightly less than that spent on the
previous lengthy form. The error rate of subjects decreased as time was
taken to understand guestions properly (see Figure 18),

The insignificance of the group effect on number of errors made
across applicant form can be explained to some extent by the widely
diverse error rates across the groups., The verbal group in particular
exhibited an almost quadratic error pattern, starfing with very few
errors on the first application form, these increased dramatically on
the second to fifth forms then dropped again on the sixth and seventh,
finally rising again on the eighth form to almost reach the peak error
rates of forms 3 and 5, The latter stages of the experimental trial for
this group, that is forms 5-8, exhibited error rates for the verbal
group different to those of the computerised and written groups., For
three of the four forms the verbal group had more errors while on the
seventh form they had fewer. The suggestion 1s therefore that the
verbal group did differ from the computerised and written groups and
that this was apparent after the completion of the first four
application feorms. With a greater number of trials this pattern may
have been more marked, This conclusion is similar to that reached by
Kennedy (1975), where manual and on-line programme instructions were
found to yield performances that were similar.

The classification of subjects into computer attitude groups
revealed that the members of the groups were similar in their regard
for computers, The off-1line introduction to the programme and to the

computer could therefore be appropriately used for each group. That all
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subjects found the programme easy fo use, leads to the coneclusicn that
the ideas behind the programme and instruction in computer use
presented prior to each trial, adequately intreduced subjects to the
task,

The application form items were not expected to cause
significantly different numbers of errors between groups. However
performance on the experimental task resulted in some differences, The
verbal group experienced most proeblems with questions 6 and 7. These
questions reguired subjects to read through an applicants reasons for
chocsing nursing as a career, The descriptions of how to respond to the
guestions were lengthy, as subjects needed to determine if certain
reasons were given within the answer, This lengthy description has
apparently led to most confusion amongst the verbal group, The fact
that subjects had to retain verbally presented information describing
which responses to the guestions fitted the purpose of the question is
one explanation for the confusion, The expressed diglike for question 7
is accompanied by the decrements in performance for this gquestion
evidenced in the results,

Question 16 and 17 also resulted in greater numbers of errors,
Here however subjects did not perceive the guestion as particularly
problematic, Having stated this however, two subjeects in the verbal
group did express a dislike of the switching between yes/no and numeriec
answers, Question 16 is a yes/no question that follows a2 numeric
question and question 17 is another numerie question, This gives rise
to yes/no, numeric, yes/no, numeric sequence and would appear to be the
source of the annoyance, One sclution to this problem would be to group

all yes/no and all numeric questions together, However such an apprecach
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would then make the ordering of questions in the programme very
different to those on the applieation form.

The synchronisation of questions on screen and in the form was one
improvement to the programme nine subjects (out of 20) identified, Most
subjects were observed during the trials to turn backwards through the
application form looking for information., The items on work experience
in particular led te this behaviour. The relevant data could be
obtained from two parts of the questionnaire. It appears that memory of
passing the information previcusly stopped subjects from turning the
page to find the data. The initial trials made with five subjects had
indicated that this backwards searching for information might be
problematic, Experimental subjects were therefore instructed to look
threough the first one or two forms to establish for themselves the
location and the content of the items, Again it appears from the
results obtained that subjeects did not understand that some information
was presented twice and that data could be found for all but the last
two guestion by progressing to the next page. For questions 16 and 17
subjects returned to the front page of the form for the answers. This
was not however seen as breaking up the sequential "flow" of responding
as the forms were in nearly all cases closed again after use.

As a2 tool the programme represents an ideal approach for staff
wishing to determine if a student, struggling through the course, was
classified as a border line candidate initially. The oppertunity for
ongoing updating of classification data sets is very real., Further the
technique could be diversified for the making of ongoing assessments.
Students when half way through the course cculd be compared with past
students achievements at the same stage. Attributes of past students

who went on to fall or achieved borderline passes could be identified
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and present students exhibiting the same traits provided with extra
assistance, The ability of the system to show up "at risk" individuals
could thereby lead to an improvement in the subjects chances of passing
the course. The benefits fo both the polytechnic and the individual
concerned warrant the time to identify these traits. Aspects of
successful performance in both the academic and practical elements of
the course could be identified.

The actual use of the programme within the experiment led to some
interesting conclusicns., The verbal version of the programme, while
the fastest, could not be put forward as the best version as it
required the presence of a trainer, The difference in speed from the
other two methods was not sufficiently great to warrant the conclusion
that this method was the superior. Indeed there is the indication that
errors made by the verbal group were higher than other groups. Once the
nature of the task was thought to be understood and time taken on each
trial was decreasing the number of errors made remained higher than for
other groups. It appears therefore that the provision of help only when
it was requested meant that a question misinterpreted early in the
interaction would continue to be so,

This is in faet true of all groups, however the desceriptions had
to be read in the other instances meaning that, initially at least,
subjects were forced to take some time to understand the information
presented., Verbal subjects were observed to ask for information only
once before answering a question, If not immediately understood guesses
would have to be made about the appropriateness of a response,
Following the entry of the first three application forms, subjects in

the verbal group seldom requested a questions description, the errors



112

earned therefore on the last four application forms can be tentatively

explained by the misinterpretation of earlier presented-information.
Some assessment of user performance aimed at ensuring that

information has been interpreted correctly and to establish that

facilities are being first utilised and second used appropriately may

be necessary. In a wider field this would seem particularly sensible as
user satisfaction with a system may be enhanced if a2ll features
intended for use are in fact used.

Results for the computerised and written applications were
virtually indistinguishable., In terms of time taken on the task the two
groups did not differ significantly, However the written group differed
from the computerised group when the errors made on the second and
third application forms were compared,

With these facts in mind the computerised version could
tentatively be posited as the version yielding the best user
performance, providing support for the second research hypothesis. The
self-contained nature of this version was seen as one of its main
advantages. The manual of the "written” version, found by some to be
cumbersome, would not therefore be needed. Indeed support for this was
found in the comments of the "written” group. When given the
opportunity, some subjects expressed frustration at having to flip
through the pages of the manual while others actually suggested putting
the information on the screen to improve the cohesion of the procedure,
Having said this, there is also some support for retaining a manual,
particularly in situations where certain user attributes are displayed.
If an individual is hesitant about using a computer the added assurance
provided by a manual may in fact aid their on-task performance, While

an individual who displays confidence (as measured by preliminary
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procedures) will be likely to cope without a manual, It seems that
users receive a certain amount of security knowing that help is
available in a form with which they are familiar, This leads to the
conclusion that the Tbest" approach to software presentation may still
require some of accompanying documentation, It may be that in the next
decade of compubter use the need for this decreases as computers become
more familiar to the general population,

During trials with the computerised group, a note of which level
of information a subject chose was made.

Results indicate that subjects made varying use of the
availability of both help information and the alternative information
presentations, Subjects who guickly grasped the sequence of events and
understood the task aims were observed to be those who were prepared to
experiment with the alternative presentations. The summary version was
used mere often than the prompt, in fact, the prompt was never used
without the summary having first been used. Subjects tended then to
take things one step at a time, indeed in two instances subjects
selected the summary, felt uncomfortable with it and returned to the
full desecription. The opportunity to select and reselect a presentation
appeared to be reascnably well used.

The biggest problem found in the present study was how to ensure
that subjects read thoroughly the material presented to them. Comments
in the final guestionnaire that specifically addressed the validity of
the method show that subjects did not abserb the descriptien of
variable selection, The errors made on the questions further illustrate
the misinterpretation of information for two guestions at least

(questions 6 and 7). This eriticism must be moderated somewhat however
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as the wording of these guestions was found difficulft. In other cases
misinterpretation was evident.

Within the wider sphere of interface testing the present
experiment exhibibs the advantages that can be obtained following any
one of several models,

The Gould and Lewis (198%5) model of system design as presented
above has been partially replicated, The first and second principles
have been followed, Thus an early focus on the user population and
empirical measurement of the prototypes has led to some reworking of
the overall software design. The need for iterative ftesting and
retesting while acknowledged, has within this study only been
initialised and has yet to be completed. The effectiveness of this
approach is evident through identification of flaws in the relatively
simple preogramme of the study. Users comments and their observed
reactions to certain of the programmes features provide further
important information, Error messages in particular drew informative
responses, Subjects seemed to appreciate them and were a little
surprised that a machine could apparently recognise their mistakes.

In terms of Yestingsmeiers (1984) suggestions for interface design
and testing, the present experiment also goes some way towards
fulfilling a proposed approach, The first study phase where preliminary
designs are returned to the end user(s) for perusal, was included in
an adapted form in the present study. This step establishes that the
designer is following the correct line and that all aspects of the
programme are being addressed. The absence of an easily identified end-
user population meant that the proposed design was presented to the
Head of the Department of Nursing for comment, In addition initial

design developments were tested with a small sample of five users,
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The second phase was met through including software features
established in Human Factors research (eg. Shneiderman, 1980) as being
important to the human-computer interface, This warranted the inclusion
of for example, "HELPM" facilities, meaningful feedback, easily
understood error messages and an uncluttered screen presentation, Also
within this phase initial software testing is performed, the five
subjects incorporated inte this first phase provided preliminary
infermation on the syntactic and semantic aspects of the programme,

The last phase involved "final" testing and documentation, In the
present study feedback on the programme and its accompanying manuals
was obtained from the experiment, The users were provided with
materials aiming to introduce computers and describe the software's
purpose. HNone of the subjects appeared Lo have any difficulty
understanding this material, no questions were asked and no reference
made to it in the gquestions assessing users feelings about the
programme,

Having followed Yestingsmeiers procedures, results again indicated
that some redesign was necessary before the programme could be put into
general use,

The benefits of incorporating certain features into the overall
software design were not directly investigated, Thus for example,
providing for closure, user control and wording instructions in natural
language, while included inteo the pregramme were not specifically
measured, However the ease with which most subjects were able to
implement the programme and the general liking expressed by many for
it, leads to the conclusion that these features contribute as intended

to the programmes easy use.
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In general the adherence to a design methodology increases the
reliability of a programme (Kopetz, 1976). Through the testing and
debugging performed by the researcher befeore experimentation began,
efforts at achieving reliability were made, Thus the programme was run
with test data sets developed to specifically establish that error
facilities were operationalised as intended, Further the output from
the programme was checked for its content.

Steps toward ensuring validity were taken first through assessment
of five early programme trialists and then viaz the computerised
experimental groups results. As this testing cccurs early within the
overall design process and then again following some redesign of the
programme, the development process outlined by Fujii (1981) has been
replicated.,

A dynamic rather than static approach to software validation has
therefore been performed (Howden, 1981), Some static validation was
however ineluded, specifically, the experimenters method of designing
the programme led to paper and pencil testing of the procedure, Since
only the experimenter used the techniques, conclusions as to the
programmes efficiency cannot be made,

Having assessed the approach taken within the present study, the
directions that might be taken in the future with first WAB
development, secend human-—-computer interactive systems and lastly
computerised screening or selection processes will be discussed,

The availability of computer dats processing facilities has
promoted in recent times (Proctor, Lassiter & 3Soyars, 1976; Matteson,
1978; Owens & Schoenfeldt, 1979) the use of multivariate analysis
procedures when determining WAB weights. This appreach is supported by

the success of e¢lassification in the present study. Future work in this
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area might bulld on the advantages computer technoclogy engenders, Thus
data files can be easily updated and revised. Indeed the additicn of
each completed years results to the existing file will serve to
strengthen the classification results obtained in the present study.
The variables identified as contributing to the diserimination will
forseeably increase the amount of diseriminating power they presently
exhibit,

When compared to alternative weighting techniques discriminant
analysis appears as a viable alternative that produces useful
information {(the relationship of variables to the ecriterion) not
available via non-multivariate procedures,

In terms of the computerisation of WAB methods, future
developments may build on the present software or incorporate its ideas
within their structure, Extensions made could inelude the ocutput of
lists ranking applicants according to¢ the probability scores obtained
or alternatively listing applicants alphabetically. The variable
weightings for those identified as borderline passes or unlikely to
pass the first year could be produced so that factors counting against
these candidates might bhe identified and steps taken to reduce their
impact.

The overall aim is clearly to improve current selection results
and at the same time simplify the methods utilised.

Future interface design need not necessarily follow the steps of
the present study. Good, Whiteside, Wixon and Jones (1984) describe an
alternative approach where novice user behaviour was taken as being
inherently sensible, The computer software developed for these users

was therefore developed to adapt to their behaviours, The goal was to
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build an interface based on observation and analysis of user behaviour
with minimal shaping of that behaviour, The interface contained no
help, no menus, no documentation and no instructions, Users were set
several tasks to be performed using an electronic mailing procedure,
Subjects were instructed to proceed using commands they thought would
achieve each task's objectives. General guidelines on command structure
were given, for example, commands were usually verbs and were short.
Where commands issued by subjects were not recognised and acted upon by
the computer, they were intercepted by a hidden human operator and
translated into a command the computer could understand, The user was
therefore given the impression that the command was automatically
handled, Each subjects behaviour was analysed and their method of
issuing commands incorporated into the software. The ultimate aim was
that the software interface be capable of accepting and dealing with a
high proportion ¢f novice users spontaneous commands, Initial research
results were encouraging, with, by the end of the experiment the
software able to recognise over 75% of users spontaneous commands.
Further, subjects were able to complete meaningful and useful work
within an hour without documentation or a help facilifty. With regard to
the present study therefore user responses would ideally be self-
generated., Reductions in training timeg may occur, however the
simplicity of the software may limit the amount of improvement
possible.

A second alternative to the training of novice users in software
use is the fostering of mimicry. Good et al (1984) describe the
phenomenon which became evident in users deprived of instruction in
system use, When faced with an unfamiliar system subjects were observed

to use any clues to appropriate response that might be given, The
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suggestion is then that examples rather than instructions of
appropriate responses will more readily be learnt by subjects., A users
natural inclination is to respond to the computer in a way similar te
the computer's own messages.

A third possibility for novice training is the introduction of On-
line tutorials, A novel approach is the interactive on-line tutorial
where a novice user 1s instructed by the compubter to carry out
commands, Al~Awar, Chapanis and Ford (1981), outline reasons for the
apparent effectiveness of this mode of instruetion. Included in their
discussion are the following points.

- the user does not have to keep shifting attention between the

terminal and the instructional material,

- the user practices the very skills needed to operate the system.

- the user is able to work ;lone, at their own pace and without

the embarrassment of mistakes made before a human instructor or

fellow students.

Al-Awar et al stipulate that designers of interactive, on-line
tutorials must deal with issues of instructional design and with
problems associated with the novelty of the computer environment. It is
also suggested that repeated testing and refinement of the software
take place,

With the implementation of a programme in the "field" valuable
information can be collected through monitoring of the systems use,
Goodwin (1982) was interested in comparing the use of two message
handling systems. The functions the systems performed were similar,

their respective user interfaces differed however, Both systems were
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tested in the field, over one month therefeore 2ll message handling
commands issued by users were recorded. It was found one systems
features were more extensively utilised than the other. When reasons
for this were investigated it was found that the system used more
extensively and successfully provided better feedback and tolerance of
novice users, The tolerance apparently encouraged users to explore more
of the system and thereby use more of its features.

Mayer's suggestion in 1967 that investigation of how to make
computers more approachable and more effectively used, is twenty years
later again being made,

The ongeing assessment of software 1is a theme also addressed by
Carey (1982), Carey emphasises that assessment of the elements of a
task is necessary as stress and job dissatisfaction are seen as linked
to inadequate systems, If staff are reluctant to use a system, that
system cannot be seen as being successful,

Field use of the software designed for the present study should
therefore be accompanied by ongeing assessment, In particular,
measurement of user errors and feedback on the programmes suitability
to long term use need to be monitored.

The scope for computerising aspects of the personnel selection
function seems unlimited. The present results while obviously
uncovering issues of appropriate interface design also show that the

execution. of the weighting procedure was successful.,
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CHAPTER EIGHT.

OVERALL SUMMARY AND CONCLUSIONS.

The WAB provided good overall classification of subjects in both
the analysis and holdoub samples, However some improvement in the
assignment of individuals to the unlikely to succeed group is
desirable, This may be achieved through extra attention to jeob analysis
techniques and the subsequent inclusion of weighting variables, In
terms of the rescurces available however the results obtained are very
reasonable, Indeed the ease with which it was possible to develop the
weighted application blank must point to the relevance of the technique
to the field of selection., In combination with other selection
techniques therefore the WAB is able to provide a potent pre-éélection
classification of applicants intc likely %o succeed and unlikely to
suceceed groupings.

As was outlined in the discussion no one mode of software
instruction could be viewed as the best, Instead the combination of on-
line erreor messages and help facilities coupled with a written manual
is 1likely Lo provide the most successful appreach, Having said this
however, future research inte, for example, user derived software and
the new field of on~line tutorial instruection are likely to markedly
alter current practices of software instruection.

A further feature identified ag impertant in developing software
is that of providing an adaptable interface that is able to cater to a
wide spectrum of computer user. The novice users participating in the
present research highlighted this faet. It took little time for them to

become familiar with the requirements of the software leading them to
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placing increasing demands on the softwares ability to adapt. There is
an increasing awareness amongst researchers in this field that their
target user population will become more, rather than less, diverse,
The feasibility of computerising the WAB selection function has
been borne out by this research, The scope for computerised selection
tools would seemunlimited, Whether in the future a job applicant is
screened initially by computer before any contact with a human selector
remains to be seen. As a methed a speeding up the selection process

however the use of one or more computerised tools would seem entirely

probable.

In conclusion then the fields of computer~human interface design
and personnel selection have been married through the computerisation
of a selection technique. Researchers of this area would do well to
bear in mind the many issues of interface design and subsequent
presentation, Novice users in particular, if dissatisfied with a
package are unlikely to be easily enticed inteo experimenting with
second package., The potential for improvement in both the reliability
and validity of selection is very real, with perhaps the biggest
advantage being the consistency with whieh it is possible to present
tests or even patterned interviews. With the increasing visibility of
compubers in day to day living the eventual acceptability of such an

approach to selection is virtually assured,
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APPENDIX ONE

INTRODUCTORY QUESTIONS ON ATTITUDES TO COMPUTERS

Please answer the following questions as honestly as possible.
Yeu should not need to spend any more than 5 minutes on them.

1. What do you think of computers?

2. Are computers useful?

3. What should computers be used for?

4, 1Is there a place for computers in nursing?

5. Have you ever used a computer?

Thank~you,
Please read through the introduction to Lhe experiment now.



APPENDIX THO.

prograe nurses{naezfile);

(3 & program to calculafe the weighted scores of comprhensive 1)
(f nursing course applicants. An effort has been made o make this ¥}
(% progras as user iriendly as possible. ¥)

const aax = 17;
space = 7 7y

tvoe FRawlnfo = siring [20];
LongString = arrayll..16] of stringl73l;
Frompts = array[l..saxl of siringl40l;
Advise = arrayl!{..nax1 of LongString;
Short = arrayll..vax] of LongString;
Infa = arrayll,.eax] of Ravinfo;

var  NoYes 1 arrayl[!..3] of char}
szssion : Rawvinfo}
proapt @ Prompts;
affvice ; Advise;
brief 1 Shoriy
I, '
digit,
AddOne,
prospiType 1 integer;
response,
entry 1 Ravinfo;
help t Info;
namefile @ fext;
appnage ! siringl30];
.ans 1 arrayll.,aaxl of infeger;
answer : ravlnfo;
line t stringl791;
gighih : charg
failcale,
passcalc,
failsum,
passsia,
failscore,
Fasssore,
probfail,
probpass & real;
TNug,
Ekiplf : boolean;

procedure Infroj
(t An introduction to the progras that is used to give the prograg 1)
{1 nase and copyright?7?! 1

begin
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clrser;

gotaxy(l,3);

prite(’ FEIERRREILERIEIXILILAESLITETIRERL LY
writeln{’'s 1 £');

writein(? 1!, spacerEd, 1))
writeln{" 1", spacerfs, "4ty
witeln(! L' space1fl, i)
writeln{’ 1, spaceiBd, '3y

writeln(? 17 spacetd, T¥');
write(? ¥',space: 13, 'PREDICTION OF APPLICANT SUCLESS PROGRAH')s
writeln(spaces13,"%');

writein(? ¥, spaceifd, '}’

vrite(? ¥, spates7,! FPredicts the likely success of applicants for the');
writeln(space:7,'4'];

vrite(’ . t',spacer7,’ HKanawalu Polytechnic Comprehensive Hursing Course');

writein{space:7,* 5"}y

writeln(! ¥ spacerbs, Tat);

writeln(? 1!, spaces6d, "' )y

writeln(’ %' spacer22,'Nriftten By J A Smith 7,space:2Z,'t');

writeln(? 1 spacesbd, i
vriteln(? ¥ spacerfd, '1');
writeln(? ', spatertd, ')

vrite(? FrrrrrirrrrriirrrirrririiirtIzry;
writeln('t 3 t'};
writeln;
vriteln;
write(? Press RETURN to continue ...");
readlng

end; (3 intro ¥)

Y

procedure StepOne(var sessienzRawinfol;
(¥ This is the introductioen to the program for subjects in the pilet study. %3
(z It involves selection of the session type the subject is participating ind)

begin
clrscr;
gotoxy(3,3};
writeln('Plegse type the number of the session type you are ');
writeln(’ participating in.");
writeln; '
writeln{? 1. Coaputerised?);
writeln{! Z, Written');
sritelnl’ 3. Verbal'}
vriteln;
writeln;
write(! Session NUMBER is ...');
readin{session);

end; (2Steplnel)

procedure ChooseFrouptivar PromptType ¢ integer);
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{t A procedure fo choose fhe type of prompt the user wishes to work with, 1)
(% Choices include a full description of the information vanted, a suesary %)
{* ¢f the inforsation or a brief prompt for those familiar vith the progrand)

pegin
clrsors
gofaxyi3, 3}
vritelal{'Please type the number of the desired option in the space’);
vriteln{? pravided, If you have not used this proaran before it is ');
writaln(! suggested that you choose number 1. T}
vritelng
writelng
writefn(’ 1, Tnis 15 the full description. First a suzmary of the ');
vrifeln(’ guestion is given, followed by a full description and then a *);
vriteln{? brief prompt after which you need to enter the required data.');
writeln;
writelnl' 2. This i5 2 summary description. A summary gquestion is ')y
writeln(’ given followsd by the brief proapt after vhich you need fo ')
writeln(? enter the data.’);
vritaln;
writeln{! 3. This option includes only the brief prompt. It is *);
writeln(? designed for those familiar vith the prograz.’);
witeln;
writeln;
write(? The chosen option i5 ...7};
readin{ProeptType);

end; (¥ChoosePrompt¥)

procedure Kuabers
(¥ Can be cailed whenever a response is to be an integer. Will ask that 3)
(X the data entered is an integer in the range ¢ to 98 1)

begin

writeln; :

writeln(? You need to enter a pusber between § and 99 here. '}
end; (¥nunberdd

procedure BiveValue(var digit:integer);
(f & procedure to assign a value of | to a ''yes’! answer of 6 {0 a’'n'' 1)

¥ ansver b9
begin
tf {enfry = 7y') or fentry = 'yes’} then
gigif 1= I3

if (entry = 'a") or {enfry = "ne’} then
digit 1= 03
end; {TaiveValoel)



protedure descript
(% Provides more d
(I compands ang in

var N @ integer;

begin

advicelf, 1] =
advicell,2] :=
agvicefz, 11 1=
advicell, 2] 4=
adviceld; 1] =
advicel3,21 3=
advicel(3,3] :=
advicel3, 4] =
adviceld,1] 1=
adviceld,2) 1=
advicel5, 1] i+
adviceld, 2] :=
adviceld,3] :=
adviceld, 4] :=
advicels,31 =
adviceld, b1 :=
adviceid,7] 3=
advicelf, 1] :=
advice(6,2] 1=
advicefb,3] ¥
advicelt, 4] :=
advicelg, 3] :=
advicelf,61 3=
advicel7,11 :=
advicel7,2] :=
advicel7,31 :
advicel7,4) :
advical7,3]
adgvicel7,8] 3
advicel7,71
advicel7, 8]
advicel7,91 ;
advicelB,1] 3=
advicelB, 2] 1=
advicelB,3] :=
advicelB, 4] 1=
advicelB,3] =
advicel8,E] i<
advicel8,71 3
advice[B,8] 1=

advice(8,91 1=

advicelB,10] 1=
advicel8, 11} :=
advicelB, 127 1=
advicel8,137 1=
advicelB, 147 :=
advicelB,{5] ;=
advice[d, iB) 1=

wn w4 e mm
M4 H B Bonouon

- YR e i "m wm wm tm m w w W v m wm =

1]

145

iong
gtailed information. Can be initiated by both help 1)
Proupt Typelll b4

'1, Type the applicants surname and then their inilials.’;

! Don''t use full siops after the initials.’;

2. tyoe the applicants age in years only. Don''t worry';
about months.?;

3. Type the total nusber of subjects passed, 7;

If U.E. has been atteppied more than once, tally the ;
nuther of subjects passed across years.'j

4, Type the number times the applicant has been a sixth’;
former.’;

3. Has the applicant completed all or part of a rursing qualification?';

Te
¥

t

H

H

1

r

r

H

¥

L

H

! Type *Tno'? {or '!n'?) if a nursing gualification has KOT';
! been attespted.’;
? };
¥

¥

L

f

!

¥

7

)

Type *'yes’? for "Ty"?) if the applicanf has completed *3
all or part of 2 nursing qualification'

&. Was fhe fact thal the applicant.had some experience’;
nursing and had enjoyed the work, given as a reason for';
choosing nursing as a career?’;

1s
H

Type "Tyes?® (or 7y"'} if this is given a5 2 reason.’;
Type "'no** {or *'n'’} if this is NOT given as a reason.';
*7. Has the applicant writfea as a reason for wanting ';
to become a2 nurse a point OTHER THAR :';
- vanfing fo vork vith people.';
- career praspects are good.’;
- has some experience and enjoys the work.';
or - would find nursing self-satisfying.?;

If they have type *'yes!! or T'yth;
If they have not Eype 'fno'? or *In'tf;
B. In this case the vork needs to be for a period longer's
than 4 veeks.';
The folloving are some exampies of the type of job ';
the applicant might have held :';
- general nursing student/nurse.’;
- nurse aide.'}
enrolied nurse.’;
- psychiatric nurse,’;
- anciliary staff.’;
community work (of a nursing naturel.';

Type T?yes’? or 'Py"? if the applicant has vorked inm 2 '}
nursing related field for longer than 4 weeks.®;

Type f'no'” or '7a?? if the applicant has not worked in';
a nursing related freld or has vorked but for a pericd '}
of less than 4 weeks,’;

[ . .
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advicel8,11 := ’9 Type *tyes't or ''y'! if they have been either 2 general’;
advicel9,23 = nurse or nursing studeat. Note thal this dees not include’;
sdvicel9,2) =7 enrolled nurses.?;

advicel9,41 =7 Y

advicel?,3] =7 Type "'ne’? or ''n*t if they have not.’;

advicel10,1) 1= *10. Has the applicant vorked as a nurse aide?’;

advicell0,27 1= 7 7,

advice{l¢,3] 1= Type "yes'™ or 'y’ if they have vorked 23 a nurse aigde.’;
advicellf, 47 :=
advicell0,51 :=
advicelli, 11 :
advicelll, 23 :
advice[,37 ¢
advicelll,4]) ;
advicelll, 0]
advicell2, 1]
advicell2,2]
aavicel!2,37
advicel[2,4] ;
advicell2,33 ¢
advicel12,1]
advicell3,21 ¢

Type "'no’t oor M'a?! if they have not.';
'11. Hes the applicant been an enrolled nurse?';

I
!

Type Myes? or M'y*t if the applicant been an enrolled;
nurse.’;
Type "'no®? or "*p’? if they haven’’t.';

12. Has the applicant vorked as 2 psychiafraic nurse?';

n P
oo owouon

o M o M e o W W e o m R m W m w W o e

Type 'Pyes®™ or *'y’F if the applicant has vorked as a';
gsychiatric nurse.?;
Type 'no®? or ''n’' if the applicant hasn''i.’;
13. Has the applicani ever vorked in the comsunity in *;
a nursing capcity??s

advicelld, 3] 1= s

advice(13,47 := Type *tyes?? or TPy?? if the applicant has vorked in 7;
advice[l3,5] 1= the comaunity in a nursing capacity.’;

advicel13,67 5= Type "'no™ or ''n'' if the applicant hasn'fi.’;
advice[l4,1F = "I4. Has the applicant ever stayed in hospital?’;

advicel14,23 := i

advicel14,3] = Type ''yes®? or "'y!! if the applicant has stayed in 'y
advice[i4,4] ;= hospital.’;

advice[14,53 := Type "*no’* or ''nt? if the applicant has never stayed in';
advicef14,6] := hospital.';

advicell7,13 1= *{7. Type the nusher of johs or type of vork the applicant';
advice(17,2] 1= ¢ KOULD NOT LIKE 79 DO, The types of work need fo be '
advice[f7,3] 1= ! coapietely different.”;

advicelfa,I) ¢= 715, Has the applicant any dependants?’;

advicell5,2) 1= 7 '

advice[15,37 @
advicells, 4]
advicell5,3]

d Type ''yes’t or ''y'* if the applicani does have 7y

! dependants.’;

! Type "no'’ or "'n?! if the applicant does not have '
!

!

T

advicel15,6] ;= dependants. ')
adviceli,1] := '16. Type in the actual number of dependanis the applicant has ’;
advicellt,22 := between the ages of & and 13.';

for n :=1{ to 16 do
vriteln{advicell,NI);
uritel’ 'y
writeln(? '
vrite{prompt[I);

end; (fdescriptiont)

Frocedure Summary;



{2 & procedure to

var N ¢ integer;

begin
prieflt,!]
brief{z, ]
briefi3, 11
brieffs,!]
brieff3,11
briefls,2)
brieflg, 1]
briaf(7,1]
brieff8,11
brief{8,21
brieff$,11]
briefl9,2]

brieff10,11 :

brieflil, 1]
briefli2,1]
priefl1s, 11
brief{i4,1]
briefiiz, 1}
brieffi7,2]
brieff13,1]
brieflig,]]
brief{16,2]

for N =] to 2 do

- - -
n n u H

n o B v on

e

Ty

- -
imw o oomoonon

-
nn

n n

tall up the sumzary descripiions.?)
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dpplicants nama?’;

43¢ of applicant?;

Number of U.E./sixth fore subjects passed?’;

Nucher of fimes U.E./sixth forc has been attempied?’;
Haz the applicant ever completed all or part of a ¥
ayrsing qualification?;

Reason - has scme experience and enjoys the work?';
Reazon - ofher?'y

Has the applicant ever vorked in nursing or a *;
nursing related field?';

Has the applicant ever been a general nurse/nursing 73
student?*;

Has the applicant ever been a nurse aide?’;

Has the applicant ever been an enrolled nurse?;

Has the applicant ever besn a psychiatric nurse?'s

Has the applicant ever vorked as a commurify nurse?':
Has the applicani ever stayed in hospital?;

How sany different jobs would the applicant NOT like '
to do?';

Has the applicant any dependants?’y

How many dependants befween € and 13 does the applicani’s
have??;

vriteln(brieflI,K1);

end; {fsummary})

procedure fally(var Failcalc,Passcaleireall;
(¥ & procedure to calculate the classification scores for eath applicant )
(% using the fail year i/pass year! criterion b 3]

var faii :
pass :

begin
faill2]
faiii2]
fail(4]
fail{al
faillbl
faill7}
faillgl :
f211l9]
faili10]
failfifl ;
failf1zl :
faiil13] ;
faill14] 3

- wu
W wn

'y

wu

wu
L L T T U c T P I ¥ B ] |

arrayll..zax] of real;
arrayll..eax] of real;

.232203; passf2]

= 2,953068;

994265 pass[3 = 2,244B00;
9460; passl41 = 11.918320;
03411; passiZ) = -0.365703;
2232y passiB)l 1= -1.790690;
69832; passl7) = 1.708202;
~78B630; passiBl = 1.644330;
L283700; passi9) = 9.002857;
.349925; passiI0) = -0.666090;
90565 passiif] 1= 4.£4%414;
+380067; pass[12] 1= -0.736157;
0981245 pass{id) 1= 1.228727;
.528314; pass[14) :=  -0,928538;
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failll7] =  2.451078; passii7) :=  1,8B100%;
failf13] 1= -17.926990; passfiS) 1= -20.422480;
faillit) := -4,825068; passiie) := -1.227492;

failcalc 1= O3
passcale 1= 0
failcale == digit¥faillll;
passcalc 1= digitipassll;
end; (ffallyd)

procedure caleulate(var failscore,passscore @ real);
(¥ Procedure to calculate the discrieinant scores. 1

var fail r arrayll..max] of real;
pass t arrayll..max] of real;

faill11] 1= -0.190565; passfii} : 4.649414;

begin
faill2] = 3.252303; pass[2] :=  2.9530£8;
faill3] = 1.898426; pass{3 = 2,244B00;
faill4]l = 13,819460; passi4) :=  11.918920;
fail{3] :=  3.003411; passlS] = -0.365703;
faill6] := ~-0.012252; pass{f) = -1.790490;
fail{7?] = 2.BB0E32; passi7) = 1708202
faillB] :=  3.7886%0; pass[B] 3=  1.544330;
faill8] = <~11,283700; passf9] :=  9.002857;
faill103 = -1,949925; pass[i0] 1= -0.BE6090;
failll2? := -3.280087; pass[I2) := -0.74B15T;
fail{i3) 1= -1.098124; pass[13] :=  1.226727;
failli4] := -1.628914; pass(14] 1= -0.52BESH;
failll7l = 2.451078; passf17) = 1.BR1007;
failll5} 1= ~17.926990; passL15) ;= -20.922450;

failllel :

-4.625068; passL16] = -1.227493;

failscore ;= failsuw-47.3670241n(0.13);
passscore §= passsue-38.08423+1n(0.87);

end; (xcalculated)

procedure probability(var probfail,probpass ¢ reall;
{3 A procedure to calculate the probability scores of failing/passing the
(¥ first year of the course

var prob,
probab,
probarg,
probability ¢ real;

begin
prob =0
probarg =0

probability = Oy
prob s= failscore-passscore;
it preb>0 then

1)
b 3]
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)

prob := -prob;
probarg := exp(probl;
probability := probarg/(i+probarg);
if failscore)=passscore then
begin
probpass:= probability;
probfaiis= [-probability;
end
else
begin
probpasss= 1-probability;
probfailz= probability;
end;
clrsorg
gatoxy(6,10);
writeln('The probability of this applicant failing year 1 of the course is : ' probfail:5:2);
writeln;

writeln(? The probability of this applicant passing year 1 of the course is ¢ ®,pratpass:Si2)
writeln;

write{’ Press RETURN to continue ...');

readinj

end; (¥ probabilify %}

[

procedure SetlpFile; _
{2 procedire to initialise a file at the star} of the sessiont)

var line ¢ stringl20};

begin
clrscrg
gofoxy(10,3);
writeln(*Welcome o the Manavatu Polytechnic Comprehensive Nursing Course?'s’);
writeln(* “Applicant Success Prediction" prograa, ');
writeln;
vriteln(? The first thing you need to o is enter ONE WORD under which the *);
writaln(? progran can store the applicant information you are about to enfer.’};
writein;
writeln(? ¥ Make a note of the vord you choose, '}y
witeln;
writeln(? ¥ DON''T use a vord you or somecne eise has used before, ¥')
writeln;
writaing
writeln(! Please type DNE HORD under which the applicant inforeation '}
vritel? can be stored ... )
readinlanswer);

if answer{(>'¢' then

begin
assigni{namefile, answer);
revrite(namefile);
end;
if answer='¢' then
beain
answer $= ! H

vrife(! Please type the nane used in Lthe orevious sassion ...')}



readin{answer};
assigninamefile,ansver);
reset (nanefilel;
while not eof(namefile) do
readln{naszfilel;
end;
endy (¥3etlpFiled)

procedure filepuf;

(% A procedure to read information entered by the wser inte & text file for )
(% retrieval at a later tiwe. The inforzation is stored under the sessions 1)
{1 name. )

begin
writelninamefile, appnans);
for 1 ¢= 2 o sax de
vriteln(nawefile,ans[11};
writeln{nanefile, failscored;
writelnfnasefiie, passscorel;
writeln{namefile,probfaill;
writeln{naaefile,probpass);
AppName = ! i
endy (3 fileput 1)

procedure Conclusion(failscore,passscore & reall;
(¥ & procedure fo write out the final tontlusion on the applicant based on 3
(I the information enteredy)

begin
clrscrg
gotoxy(5,5);
vriteln{"Frox the inforsation that has been entered this applicant is ');
vriteln;
if (failscorespassscore) or (failstoredpassscore} then

writelnf? UNLIKELY'):
if failscore{passscore then
yriteln(! L}KELY’);
writeln;
vriteln{! to succeed after one year of study.'’;
wrifelnt’ NOTE however that this is a TENTATIVE prediction based on ’),
writeln(’ {he aftributes of past applicants. You need to refer to any ')}
writeln{? othér sources of information you have before gaking 2 final '};
writeln{! decision.'}}
writeln;
writeln;
write(? Press RETURN to continue ...7);
readin;

end; (% fonclesion 1)

function GuesiEightrchar;
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(3 z function to praviﬁe extra information on how to answer &, 8%}

begin
writeln(? Note that if this quasfion iz answered ''no’’ or *'a'?, ');
writeln(? quesfions 9-13 inclusive will be skipped and alse answered'’no’’ or?in’'.');
writaln}

writeln
end; {(¥Buestfighii)

precedure options;
(x Special procedure &9 process prompt 1 {applicants nase) or to provide 1)
{t extra inforeation if the prompt iz number B%)

begin
it I=1 then
begin
gotoxy (3,5}
writeln{’If you want more inforeation befors trying to answer this ');
writeln{'guestion, type - help ');
write(? ==
writeln(f—remmmmmmmmeem e '
writeln;
writeln;
writeln;
if PrompiType=2 then
SusBary;
vrite{progptill);
readin(enfry};
if enfry="help’ then
begin
clrserg
gotoxy(7,3);
description;
readinleniryl;
end;
AppNaae ;= eniry;
[ r= I#l;
end;
if I=8 then
eighih := questeight;
end; (¥ optiens 1)

Frocedure Startium;
(% & procedure to indicate the user the method for getting sore inforaaiion$}

begin
clrser}
gotexy(3,3);
writela(’If you vant more information on how to ');
writeln(’ ansver this question, fype - 99 ')
writeln;
wrifel? '3
eritela(?-—mmmmmmmmmm e 'Y




writeln;
writeln;
if PromptType=2 then
suntary;
write(prowpt[Il);
end; (% StartMus %)

procedure joCheck;
{1 A procedure for checking that an enfry is a legiticate digit 1)

pegin
{§1-3readin{digit){sI+};
if I0result{>0 then
repeat
vrifelns
write{! Please type in a nugber befwzen 0 and 98 ...');
{$1-treadln{digit){$l+};
until I0resuli=0;
end; (X ioCheck %)

Procedure Extralum(var digit:integer);
(3 A procedure to provide extra inforcation on the quesiions in the block ¥)
(X if the extra information is reguested 1)

begin
clrscr;
gotoxy(7,5);
descriptiong
ioCheck;

end; (¥ Extralum 1)

Procedure CatchMistake(var digit:integer);
(1 A procedure to catcha n answer that is {0 or 299 )

begin
nuaher}
writelpronptlId};
readlnldigit);

end; (t CafchMistake I}

procedure Sualnitialise{var FailSua,PassSua ¢ real);
(t A procedure to initialise fail and pass sues to 0, 1)

hegin
failsum 1= 0;
passsus := 0
end;

Procedure AddSums{failcalc,passcale : real; var failsum, passsunm : real)y
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{1 & procedure to add the calculated score for the variable fo overall scoresi)

(3 for that person. 9]
begin
if I=2 then

SunInifislise(failsun, passsual;
failsus 1= failsumtfailcale;
pagssum = passsustpassiale]

end; (% AddSems )

procedure Starfdord;
{3 A procedure to indicats to the wser the method for getting more informationy)

begin
clrserp
goboxy (5,333
wiitelnCUIf you want wore information on hov to answer ');
vriteln("this question, type - help ');
writeln;
write(' 'h
yritela{’ '
writeln;
vriteln;
end; {¥ Starfiord 1)

procedure ExtraWord(var entry:ravinfol;
{1 & procedure to provide extra information on the current guestion if it is §)
(1 asked 1)

begin
gotoxy{7,3);
dascription;
readialentry);
end; (3Exira¥ordl)

procedure CatchError{var entry : ravlnfol;
(% & rpocedure to catch any entry that is not yes,y,no or 5. 1)

begin
wrife(’ You need fo answer "'yes’! (or V'y") or 7);
writeln{” "*no’! (or "*n?f} for this quesfion.'};
writeln;

writelproapt{I1);

readin(entry);
end} €% CatchError §)

procegure check(var [,digit i Integer)y



(3 A procedure to check the velues of I and digit at selecied poinis, 1)
(3 i.e. vhen Jose has cade a aistake and can't find vhere it is!! 1)
begin

writeln{’The value of digit is ...",digit};
writeln('The value of [ is ...7,1);
wrize("Prass RETURY to conbinue ...7);
reading

end; (% chetk )

procedure CalcCheck;
(1 4 procedurs to check the values of calculations )

begin
writeln{'fail ?,failcalc,?pass 7, pas
write(?press RETURN fo continue ...!
reading

end; (T CalcCheck ¥)

calch;
i

procedure CheckSus;
(X A procedure o check the values of the suasing of scores §3

begin
vritein(’fail ¥, failsum,’pass *,passsuuly
write(’Press RETURN to confinue ...'}3
readlng

end; (3 CheckSua ¥)

procedure again(var ProapiType * integer);
{t & procedure vhich asks the user if they want fo continue entering 1)
{t information, 3}

begin
1:=0
clrser;
gotoxy{5,7);
writeln('Do you want to continue entering inforrwation in to the progras?);
writeln;

writeln(? Type "'yest! (or T'y'") if you do vant to add more information.'};
vrifeln;
writein(’ Type "Fno?! {or "'n?'} if you have had enough.”);
witeln;
write(? Are you continuing ...")}
readialentry);
vhile not {{enfry='yas') or {enfry="y") or (eniry="no’} or (eniry="n")} do
pegin
writelm
write{* You need to answer "'yes’ (or ''y'7) or ')
vritelnl? 'no’* (or *'a*’) for this guestion.’);
writeln;
write(' Are you conbfiniing ...' N
readlnteniry);

ENH
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if Centryz'yes’) or {eniry="y’) then

Gegin
Sieplne(seszion);
if session=T1" fhen
begin
procpelype 1= -l;
D= -l
Chooselronpt (ProspiTypel;
gnd;
if (sessice='2') or {session='3") then
begin
PromptType = 03
L= @
end;
end}
if (zntry="no’) or (entry="n'}) then
aegin
closelnanefilal;

session 1=z 1073
proaptType = -1
Ii=-1;
clrscr;
gotoxy(t,10};
wrifeln{? The progran has finished.’);
writeln;
write(? Press RETURN ...'}
reading
entry 1= taxx’y
end;
end; (¥ again 3)

procedure WipeFiles

(3 A prozedure to remove a file used in the session.If the user wishes to

{t continge adding to the same file, the file is saved

begin
clescr;
gotoxy(3,3);
writela(’You have finished this session. Do you vanf to save the ');
writein(? applicant information you have just fyped in?');
write(’ Type 'tyes!! {or 'TyTt) or Prapt? for M'atT) L TN
readln(response);

vhile not ((response='yes'} or (response='y’} or (response='no’}
or (response='n’)} do

hagin
writeln;
write(? You need to answer "yes'™ (or ''y'') or 'h
writela(* *'ng!? (or ''g’') for this question.')
writeln;
write(! Do you want to save the applicant information? ..
readln{response);

end;

if (response='yes') ar (response='y') then
baain

A

3]
3]
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fileput;
writeln;
vriteln;
writeln(’ The applicant information will be saved under the ')
writeln(’ session nawe ...',answer))
vriteln;
writeln;
writs(? Fress FCTURN to confinue ...7)
readla;
sgain(Promptiyoel;

entd;

if fresgonse=’nc’} or {responses'n’) %han

begin
vriteln;
writeln;
write(! The inforsation vorked on in this session will KOT be ');
wvriteln{Tsaved.”);
writeln;
vriteln;
write(? Prass RETURN fo continme ...7);
readin;
again{PromptTypal;

end;

end; (Wipefileld) .

procedure Eighf{Skip{var Ivinteger);
(% & procedure to skip guestions 9 to 14 inclusive if question B is ansvered §)
{1 negatively b9

var n & infeger;
begin
if Centry=Tno?) or (eniry="n’} then
begin
for n 1= 9 te 14 do
anslnl = 0
I:i=13
end;
end; (3 EightSkip 1)

procedure SixteenSkip(var Iiinteger);
(% & procedure to skip guesiion 16 if questien 17 is ansvered no, 1)

begin
if ({I=16) and {Skiplt=true)]) then
begin
anslil := §;
1= 103
end;
enc; (I CixteenSkip 1}

procedure three;
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(% & procedure vhere 21l the comaands reguired to elicit {he applicant D
(% inforsation are esked in the briefest fora 1

bagin
for 1T :=1 to sax do
begin
if (I=1) then
tegin
clrsorg
options;
end;
while (I=2} or (I=3} or (I=4) or (I=18} or (i=I7} do
begin
SixteenSkip(I);
Starilua;
iofheck;
if digit=39 then
CxtraNun(digitl;
if (digit{0) or (digif>99) then
CatchMistake(digil);
if (digit>=0) and (digit{99) then
begin
ansfI] := digit;
tally(failcale,passcale};
if I=2 then
BumInitialise(faiisum,passsun);
AddSums(failcalc,passcaic, failsum, passsunl;
if 1=17 then
begin
calculate(failscore, passscore);
probability{probfail,probpass);
conclusion{failscore, passscorel;
wipefile;
end}
if I{17 then
[ = 1]
endy
and}
vhile €(1}=53) and (I{=15}) do
begin
tartford;
if I=8 then
opiions;
writefpromptlI]};
readin{entry);
i entry="help’ then
begrn
clraer;
Extrabord(entry}s
end;
if pot (Centry="yes’) or (antry="y') or (eniry='no’} or
{entry="n"}} then
CatchErrorlentry);
if (eatry="yes™) or {enfry='v') v lentry=tna?) or
{entry="n") thzn
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begin
Skiplt := false;
digit := 0;
givevaluetdigit);
if ((I=13) and (lentry="n') or (entry="no'3)} then
Ekiplt 3= {rue;
ans[I1 ¢= digi%;
tallytfailcale,passcalcly
Addsurs{failcale,passcale, failsug, passsunl;
if I=8 then
eightskip(l};
PF (INIE) then
1= 1+
end;
end;
if 1007 tuen
= I-1;
et}
end; (X three §)

procedure tyo;
(¥ A procedurs to caleulate the values associated vith prospt fype 2 in the )
(% suanary presentation foraaf b 9]

begin
for T := 1 to sax do
begin
if I=1 then
begin
clrser)
options;
end;
vhile ((I=2) or ([=3) or (I=d) or (I=18) or €]=17)) do
pegin
SixteenBkip(l};
Startiua;
ioCheck;
if digit=9% then
Extralfug(digit);
it (digit<®) or {digit>9%) then
CatchHistake(digit);
if (digit>=0) and (digit{99} then
begin
ansfI} ;= digit;
tally(failcalc,passcale)s
AddSues(failcalc,passcale, failsus,passsuel;
if 1=17 then
Deqin
calculate(failsiore,passscorel;
probability(probfail probpass);
conclusion{failscore, pasescorel;
vipefile;
ands
if T{L7 then

Ii=isly



endy
end;
vhile €(I2=5) and (I<=13)} do
begin
CtartWord;
if =8 then
sations;
sumhary;
writetprosptlll;
readin(entryl;
tf entry=help’ then
begin
clrscr;
Extrallordentry);
eng;
if not (leniry='yes') or (enfry='y'} or (entry=Tno’'} or
(eatry='n')} then
CatchError (entryl;
if ({eniry='yes") or (entry="y') or {entry='ne') or
fentry=tn’}) then
begin
Ekiplt := false;
digif = 0;
givevalue(digit); . .
if ((I=13} and (lentry='a’} or (eniry="no’})) then
Skiplt = frue;
ansfl] 1= digit;
tally(faiicale,passcalc);
AddSugs({ailcalc,passcalc, failsum,passsua)l;
if I=B thea
eightskip(l);
if {I{16) then
[:= I3l
end;
end;
if IKI7 then
=1t
end;
end; (3 tup 12

procedure gne;

(X & procedure fo calculafe the reguired values using the full description.

begin
for li= 1 %o pax do
tegin
if 1=1 then
begin
clrser;
extravord{eniryl);
Apphame := entry;
1= I+
ends .
vhile ((I=2) or (I=3) or {I=4} or {I=]& or (I=I1)} do
aegin

1
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SixteenSkip(l);
Exiralun(digitl;
if (digit<0) or (dipitX33) {hen
CatchBistake(digitl);
if (digit>=0) and {digit{93} then
begin
ansli) ;= digit;
tally(failcale,passcalc);
dddSums{faiicale,passcale, failsus, passsunl;
if I=17 then
begin
calcuiate{iailscore,passscorel;
probability(probfail,proopass);
conclusion{failscore,passscorel;
wipefile;
and;
if I{17 then
Il
end;
end;
while ((I5=3) and (I{=13)) do
begin
if I=8 then
begin .
clrser;
eighth 1= gquesteight;
end;
if 148 then
clrsers
Extralprd(entryl);
if not {{entry='yes?) or (entry=?y'} or (entry='no") or
fentry="n'}} then
CafchError (eniry);
if ({entry=tyes?) pr Centry="y') or {entry=*ne'} or
fentry="n'}) then
begin
Bkiplt 1= false}
digit = &;
givevalue(digit);
if ({I=13) and ((entry=Ta®) or {entry="no'))} then
Skiplt 1= frue;}
ans{i) i= digity
tally(failcalc,passcalcl;
addsuns{faiicale, passcale, failsum, passsum);
if I=B then
eightskip{D;
if (I{1E) then
1= 141
ent;
end;
if I<17 then
[ =14
ends
end; (¥ one 1}



procedure scant;

(% & ckeleton set of instructions designed to used in conjunction with

(I writfen or verbal directions

ceszin
if 1=G then
Posly
far Ii= | Yo max do
bezin '
if I=! then
Begin
clrser;
goboxy(10,10);
vrite(prooptlll};
readln{entryl;
AppName 1= entry;
I:= I+
end;

while ((I=2) or (I=3} or (I=4} or {I=If&) or {i=I7)) de

begin
StxteenSkip(I);
clrscr;
gotoxy{10,10);
write(promptlIl};
ioCheck;

it {digit<0} or (digit>33) then

CatchMistake(digif);

if (digit)=0) and {digit{99) then

begin
ans[I] := digit;

fally{failcalc,passcaich;
AddSums (failcalc,passcale, failsum,passsun);
if I=17 then
begin
caleulate(failscore,passscore);
probability(probfail probpass};
conclusion{failscore,passscore);
vipefile;
end;
if I{17 then
I =]+l
end;

end;
while {(I>=3) and (I<=IF)) do
begin

tlrscr;
gotoxy{10,103;
vrite(proeptfil};
readln{entry);

if not (Centry=Tyes') or {enfry="y'} or (eniry='no') or

{entry="n'}) then
CatchError (entry);

if (entry=tyes') or dentry=ty*Y or (eniry="no') or

entry="n"]) then
begin

9]
1)
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SkipIt 1= false;

dicit = 03

givevalueldigit)s

1f ((F=13) and Clemiry="n’) or {eairy='ne'))} then
Swiplt = {rue;

ansfI) 1= digid;

fallylialicale,passesloly

addsuzns{failcalc,pazscale, Tal

if 18 then

srghiskip(ld;

if (ISi6) then
Ii= 1+,
end}
ehd;
if 187 then
[i=1-4;
endp
endy (% scant 1)

FE7834382042000 3044800008408 000810000¢4)

{x 1}
(t HATY PREGRAN b 3]
(f n

B S e 2o et e P s s 0PI Pe e teesTteTsosesy)

Bagin
promptll] =7 1. Kame ...'}
prosptl2] =t 2, Age ...'4
proeptf3] = ' 3, U.E. passes ...';
promptldl = 4. ILE. attespis ...7}
proapt{3] =" 3, Mursing qualification ...';
proeptlel ="' £, Reason - experience ...’}
proapti7] =" 7. Reason - other ...';
proapt{8] =" 8, Horked in nursing ...';
proppt[91 = * 9, Beperal nurse/nursing student ...%;
progpilif) := 10, Murse aide ...%;
proupt[ii] :=" 11, Envolied nurse ...%
prompfl12) 1= ' 12, Psychiatric nurse ...
progpt[13]¢= ! 12, Cowmunity nurse ...%;
promptil4] = 7 14, Hospital stay ...
proaptii7] = 17, Hork not liked ...%;
pronpili§] = ! 1S, Dependants ,..';
prowptlis] ;= ! {6, Dependants aged £-13 ...%;
intro;
SetiipFile;
StepOnetsession);
1f session="}' then

begin

ChooseProapt (ProoptType);

viiile {FromptTyper=1) and {(Prozpiiype{=3) do

begin
if PromgtType=3d then

162
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three;
if Promptiype=2 then
tv;
if Prowptiyps=t then
ore;
end:
end}
if (s2e5i0n=72') or (session='3"} then
scakty '
if ProapiType=0 then
scant;

end.
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APPENDIX THREE

OFF-LINE MANUAL

INTRODUCTION TO USING THE ATTACHED EXPLANATIONS

The following descriptions can be used to gain extra information
on commands given by the program. Two sheets of descriptions are
available,

1. A full description of the information to be provided is given.
If you have not used the program before these are probably the
commands you need to refer to.

2. A summary of the information required is given. If you have
used the program but feel you aren't as familiar with it as
you could be, use these commands to prompt you for the

required information,
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FULL DESCRIPTICNS OF EACH OF THE QUESTIONS ASKED

Type the applicants surname and then their initials, Don't
use full stops after the initials,

Type the applicants age in years only. Don't worry about
menths.,

Type the total number of subjects passed.
If U.E. has been attempted more than once, tally the number
of subjects passed ageross years.

Type the number of times the applicant has been a sixth
former.

Has the applicant compieted all or part of a nursing
qualification?

Type ‘'yes'! {(or 'y') if the applicant has completed all or part
of a nursing gualification,

Type 'no' (or 'n') if a nursing qualification has NOT been
attempted.

Was the fact that the applicant had some experience nursing
and had enjoyed the work, given as a reason for choosing
nursing as a career.

Type 'ves' (or 'y') if this is given as a reason.
Type 'no! {(or 'n') if this is NOT given as a reason.

Has the applicant written as a reascen for wanting tc become a
nmurse a point OTHER THAN :

- wanting to work with people

- career prospects are good

- has scme experience and enjoys the work

or - woeuld find nursing self-satisfying

If they have type 'yes (or 'y'),
If they have not type 'no' (or 'n'),



10.

1.

i2.

13.

14,
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In this case the work needs to be for a period longer than 4
weeks, '
The following are some examples of the type of Jjob the
applicant might have held :

- general nursing student/nurse,

-~ nurse aide,

— enrolled nurse

~ psychiatric nurse,

—~ aneilliary staff,

- community work (of a nursing nature}.

Type 'yes' {or'y') if &the applicant has worked in a nursing
related field for longer than four weeks.

Type 'no' (or 'a') if the applicant has not worked in a
nursing related field or has worked but for a period of less
than four weeks,

Type 'yes! {or 'y') if they have been a general nurse or
nursing student. Note that this does not include enrclled
nurses.

Type 'no! (or 'n'} iIf they have not.

Has the applicant worked as a nurse aide?

Type 'yes' {or 'y'} if they have worked as a nurse aide.

Type 'not' {or 'nt') if they have not,

Has the applicant been an enrclled nurse?

Type 'yes' {or 'y') if the applicant has been an enrolled
nurse,

Type 'no' (or 'a') if they have not,

Has the applicant worked as a psychiatrie nurse?

Type 'ves! (or 'y') if the applicant has worked as a

psychiatric nurse.
Type 'no' (or 'n') if the applicant has not.

Has the applicant ever worked in the community in a nursing
capacity?
Type 'yes' (or 'y'} if the applicant has worked in the

community in a nursing capacity.
Type 'no' {or 'n'} if the applicant has not.

Has the applicant ever stayed in hospital?



15.

16.

17.
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Type 'yes' (or 'y') if the applicant has stayed in hospital.
Type 'nmo' (or 'n') if the applicant has never stayed in
hospital.

Has the applicant any dependants?
Type 'yes' (or 'y') if the applicant does have dependents.

Type 'no' {or 'n'} if the applicant does not have dependents.

Type the actual number of dependents the applicant has
between the ages of 6 and 13.

Type the number of Jobs or the type of work the applicant
WOULD NOT LIKE TO DO.

Note that the &btypes of work need to be completely
different,
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BRIEF DESCRIPTICNS OF EACH QUESTION ASKED

1.

10.
1.
12.
13.
14,
5.
16.

17.

Applicants name,

Age of applicant.

Number of U,E./sixth form subjects passed.

Number of times U.E./sixth form has been attempted.

Has the applicant ever completed all or part of a nursing
qualification?

Reason - has some experience and enjoys the work.
Reason - other?

Has the applicant ever worked in nursing or a nursing related
field?

Has the applicant ever been a general nurse/nursing student?
Has the applicant ever been a nurse aide?

Has the applicant ever been an enrolled nurse?

Has the applicant ever been a psychhiatrie nurse?

Has the applicant ever worked as a community nurse?

Has the applicant ever had to stay in hospital?

Has the applicant any dependents?

How many dependants between 6 and 13 does the applicant have?

How many different jobs would the applicant NOT like to do?
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APFPENDIX FOUR,

FINAL QUESTIONNAIRE

Please answer the following questicns as fully as possible.

Note that an honest opinion of the program you have just used
would be appreciated,

1. What did you like about the program you have just used?

2., Wnat did ycou dislike about the program you have just used?

3., How could ¢this program be improved to make it easier to use?
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4, Please make any other comments you would like to in the space
provided below.

Thank you for the time you have spent helping with this study.

If you would like any information on the results obtained please
leave your name with the experimenter. A summary of the results
will be sent to you as soon as it is avallable,
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Appliecation Form Coding Form
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VARIABLE CODE

Marital Status 00 = Single 01 = married
Age Actual Number

Sex 01 = male 02 = female
Number ¢f secondary

schools attended Actual Number

Number of School

Certificate subjects

attempted Actual Number

Number of School .

Certificate subjects

passed Actual Number
Average S3chool

Certificate mark Actual Number

Number of U.E. subjects

passed Actual Number

Number of times U, E.

attempted Actual Humber

Mean Sixth Form

Certificate mark Actual Number

Number of bursary

subjects attempted Actual Number

Average Bursary mark Actual Number

Nursing qualifications 00 = No 01 = Yes
University qualifications 00 = Ne 01 = Yes
Other qualifications 00 = No 01 = Yes
Number of different

jobs held Actual Number



Reasons for Wanting to be a Nurse

work with people
career prospects

has gained some experience
and enjoys the work

would be self satisfying

cther

Wen did the applicant decide
to become a nurse?

00 = No

00 = No

00 = HNo
00 = No
00 = No

00 = within t
01 =

Reasons for choosing Comprehensive nursing

course ceontent is better
Future prospects are wider

feels particularly suited
to this form of training

other

Has the applicant to any other
nursing training programme

Has the applicant ever worked in a

jobs

§

general nursing student
nurse aid

enrolled nurse
psychiatriec nurse

community nurse

Has the applicant ever been
a patient in hospital

How many people provided the
applicant with information on
& nursing career.

Number

of leisure activities

in a typical week

How many jobs would the
applicant not like to do

00 = MNo
00 = No
00 = No
00 = No
00 = HNo

01

G1

01

01

01

he

01

01

01
01

o1

Yes

Yes

= Yes

Yes

Yes

last five years

more than five years ago,.

Yes

Yes

Yes

M

Yes

= Yes
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any of the following nursing related

00 = No
00 = No
00 = No
00 = No
00 = No
00 = HNo

Actual Number

Actual Number

Actual Number

01

o1

01

o1

01

01

= Yes

= Yes

Yes

= Yes

Yes

Yes

it
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Does the applicant have any dependants

- 0 to 5 years old 00 = No 01 = Yes
- & to 13 years old 00 =.No 01 = Yes
- 14 to 16 vears old 00 = No 01 = Yes
- older than 17 years 00 = HNo 01 = Yes

Have arrangements been made for
the care of dependants 00 = No 01

Yes

Does the applicant have a
criminal record 00 = No 01 = Yes
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APPENDIX SIX

TRIAL INSTRUCTIONS.

You are participating in a computerised trial,.

You need to

1. Read through the attached material,
2. Work through the program once you are ready to.

3. Use the HELP facilities in the program if you need
more information to answer a question. :
Refer to the top of the screen to find out how to get help
information.
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INTRODUCTION

The purpose of this introduction is to provide information for the
first time user of a micre computer, Simple explanations of common
jargon used by computer users is given.

The Keyboard

The keyboard of the micro(s) you will be using is laid ocut like that of
a typewriter, but there are some differences.
Have a 1look at the Kkeyboard while you read through the following

The Keyboard
la i____j__J LIT 2 ] pI_ILJ =B Jhap, LJ/—L A
jiil . (= LJ L4 LJ _J LJ LJ I ' ﬁ!h'”"'
T QE @ lﬁ"; !!!E!

[ Ipe

Prisc vl 1
o
ILach t T

descriptions.

Before you start to work on the computer it is probably a good idea to
explain a few points about computer use,

One of the quirks of computers is the need fo Ysend" information.

This means that after you have typed each piece of data asked for, you
need to push the RETURN key. This is a big key on the left hand side
of the keyboard., It has a crooked arrow on it,

ie,
Have a look at the keyboard to make sure you can see the RETURN key,

Remember to press this key when when you have finished typing a
response to a question, it sends your response to the computer (it's
function is very like that of a carriage return on a typewriter),
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The other key that is important is the left facing arrow above the
RETURN key. This key is also known s the "backspace" key, It can be
used to delete characters and move the cursor left BEFORE you press the
RETURN key to send your answer to the computer,

For example if the computer asks
Applicants age?
You are asked to enter the applicants age. If by mistake yeou Lype

1911
instead of
!19!

you can use the backspace key twice to erase the '91', You are then
able te type the correct answer of '19' in its place.

You should not need to use any keys other than 'y', 'e', 's', 'nt,
Iof’ l'|! |'21, 131’ fﬂf, 15!’ 161’ !71’ 'I'8'I" 1'91' !O!’ RETURN and
'backspace! {unless indicated) in the program you are about to use.
Note the difference between the '0'(zero) and 'o'/'0'(oh) keys.

All other keys on the keyboard can in effect be ignored,

N
»

Floppy Diskettes,

The micro computer(s) {(micro{s)) you will be using uses 5 and
1/4 inch diskettes for storing information. Refer to the diagram

Temparary lahel Write-protect notch

(Seme diskettes do
Pem;W / not have this natch.)
iabe

\ %hpusad recording

Disketta in surtace

permanent (RO HOT TOUCH)

protective

jacket \ Head sigt
Diskette
anveiope

included.
The parmanent protective jacket contains a flexible diskette that 1is
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coated with a magnetice substance. When in use, the diskette spins
inside the jacket. The read/write head of the drive comes into
contact with the recording surface through the long hole in the
protective jacket, the "head slot¥, Information is read onto or read
from the magnetic surface of the diskette, similar to the way an
ordinary tape-recerder operates.

Floppy diskettes are fragile and sensitive. They should be
looked after with care.

1. Don't bend them,
2. Do not touch the exposed recording surfaces.

3. Protect them by always putting them back in their envelopes as
soon as you remove them from the diskette drives,

4, Store them away from heat and from magnetic field sources such
as telephones, dictation equipment and electrenic calculators.

5. Do not remove them while the drive is running - you will be
able to hear the motor running and the red light above the drive
will be on.
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OVERVIEW CF WHAT THE PROGRAM DOES,

The program you will be wusing represents a new way of processing
nursing course applicant information.

The main aim is to analyse each applicants information in such a way
that when it has all been entered into the preogram an indication c¢an be
given as to whether the applicant is likely to succeed in the first
year of the Polytechnic Nursing Course,

This is achieved by

1) Using information in an applicants application form to answer
17 questions provided by the computer,
Note that in some instances not all 17 questions will be asked,
i.e. some may be skipped.
You need to answer each question AND send the answer to the

computer using the RETURN key.

2} Using this information the computer calculates two probability
scores.

One represents the probability that the applicant will fail
year 1.
One represents the probability that the applicant will pass
year 1.

3) These two scores are compared.
If the probability of failing is greater than the probability
of passing, the computer reports that the applicant is UNLIKELY
to succeed in the year 1.
If the probability of passing is greater than the probability
of failing, the computer reports that the applicant is LIKELY
to succeed in the vear 1.
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The main task of the program is now complete,
The next two questions asked each require you to make a decision.

First, do you want to save this last applicants information,
Usually yeu WILL, i.e. you will type fyes’
BUT

if you realise you have made a mistake typing in the applicants
information you would type *no' AND then re-enter the applicants

data,
Finally, do you want to continue entering information.

If you have more applicant information to enter, type 'yes'T,
The program will start again,
You will need to seiect the type of trial you are participating
in, This will be the same as previcusly.
If you are participating in a computerised session you will be
able to select a new prompt-type, or if you prefer, continue
with the same prompt-type.

If you have finished, type 'not',
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Starting work with the computer.

Before you do anything read through the feollowing instructions so
you are familiar with the task to be performed,

Note that the instructions differ slightly for the KAYPRO and
I.B.M. computers.

Have 2 look at which make of computer you are using and read the
appropriate instructions.

Switeh the computer on at the wall and at the back of the machine.

If the disk-drive door is not already open (it should be), open it.
If you are woerking on a KAYPRO, rotate the disk drive arm 90
degrees anti-clockwise,

If you are working on an I.B.M, 1lift the disk drive door.

Insert the diskette into the disk drive.

On a KAYPRO the disk drive will be vertical in which case the
diskette should have its label facing the screen and side notch
pointing downwards,

If the machine you are working a% is an I.B.M. the slots of the
disk drives will be horizontal., In this case the left hand disk
drive should be used, Insert the diskette with its label facing
upwards and notch on the left hand side,

Shut the disk drive door. By either rotating the arm, or lowering
the door.

The computer will ftake a little time to prepare itself to receive
your instruetions,

When ready, work fhrough the program using the applicant data
provided in the attached forms.

Remember to press RETURN after you have entered each piece of
information,

When you have finished the program remove the diskette and store
it in it'ts protective jacket,

Leave the disk drive door OPEN.

Switch the machine off at it's rear.

Switeh off the power at the wall.
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10. Now you are ready to begin.

GET - the ten Nursing Course Application Forms. These contain the
data you will be Lyping into the computer,

- ensure that you have read the introductory comments,

- ensure that you have read the over view of the task you will
be performing
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FINAL INSTRUCTIONS

How you are ready to begin.

GET - the ten Nursing Course Application Forms, These contain
the data you will be typing into the computer.

-~ ensure that you have read the introductory comments.

- ensure that you have read the over view of the task you will
be performing
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APPLICATION FORM FOR COMPREHENSIVE NURSING here
CLOSIKG DATE FOR APPLICATIONS: 30 Sept 1885
SIRNAME : MR/MISS /MRS /MS
GIVEN NAMES: PREFERRED NAME:
£ATE COF BIRTH: AGE AS AT 1/2/86: YRS MTHS
(N.B: Applicarions are not accepted unless applicant is 17 years by 1/2/86.

Applications from those who are 17, but not 18 by 1 February 1986 are

acocepted, but MAY NOT be processed unless the c¢lass has not been
Filled by mid-January.)

CITIZENSHIP: - SEX:

ETHNIC ORIGIN: {Tick the group with which you most readily identify)
(N.B: This information 1s for statistical purposes only)

N.Z. Maori Pacific Islander European

Other: (Please specify)

FARITAL STATUS:
Diveorced Married Separated Single Widowed

Na. of Dependants Ages of Dependants

HOME ADDREES:

ts

PHONE:

NEXT OF KIN:

ADDRESS:




- 2 - Office use coniv
——
SECONDARY SCHOOLS ATTENDED:
COMMENCING ENDING
;
NAME OF SCHOOL MIH | YEAR | MIH | YEAR
Total Duration of Secondary Education: years months
If not attending school at present, state date of leaving
SUBJECTS STUDIED
. U.E. Univ.
.
List 5,6,7 Form School 6th Form {enter Bursary
o Cert aHnan L =
subjects K Cert A" 1r or
accred) Schol.
YR YR | ¥R YR
|
SUMVARY
Total No. of School Cert. subjects passed (ie 50% or more)
Mean (average) mark of all School Cert. subjects passed
Total Ne. of U.E. subjects passed (ie 50% or more)
If appropriate, please notify our CGrey Street Qffice as soon &s
accrediting results are reccived by elther phoning §5-6731 cr
Forward result siip to Manawaru Folycechnlc, Private Zadg. 'air.-;ers::}s:!

e by
S ol




QTHER EDUCATIONAL QUALIFICATIONS:

INSTITUTION SUBJECT/COURSE YEAR GRADE
If Univ. specify papers
PREVIOUS CCCUPATIONAL EXPERIENCE:
FMPLOYER NATURE OF FERID (F BMECWVENT REASON
WORK /POSITION FROM TO FOR LEAVING
DO YOU HOLD ANY NURSING QUALIFICATICON? Yes [ ]
No [

IF YES, SPECIFY:

M.B:  DOCLMENTARY EVIDENCE OF YOUR HIGHEST (UALIFICATION IS REGUIRED
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=2se supply names and addresses of two referees (not relations}. One muast

vour present employer, if currently employed, OR the Frincipal of the secondary

school/educational institution you are attending.

[
—

NAME OF PERSON TO CONTACT:

NAME OF SCHOOL OR CURRENT EMPLOYER:

BDDRESS:

FROEFZRENCE LIST FOR SPECIFIC COURSES:

Fle

ease note that preference is given to applicants from within our region.

N.B: Unless applicants who live outside our region provide an .
exceptional reason for attending Manawatu Polytechnic,
their application will not be processed unless the class
cannot be filled from within our region.

You should also be aware that Technical Institutes offering nursing courses
i.e: those listed bslow) share lists of names and addresses of applicants to
ensure that those to whom they offer places are not holding more than one offer.

Write in order your prefersnce from (1) most preferred to (3) least preferred
from the following list:

auckland Tachnical Institute; Christchurch Polytechnic;

Hawke's Bay Community College; Manawatu Polytechnic; Manukau Technical
Institute; Nelson Polytechnic; Northiand Community Collage;

Ctago Pelytechnic; Southland Community College; Tarznaki Polytechnic;

~17

Vialarikd Commonity Ceollege; Waikato Technical Institute;
Wellington Polytechnic.

1.

.)-

- 3.

N.B: Students who live in a town ¢ffering a comprehensive nursing
course are eligible for boarding bursaries OFLY after they

have been rejected for thar course and wgalin acceprance in
anorher. Evidence of thet reiccrion i1z rogoired before

Bopardine Zursary wl

T R = ammee
@iy SRR A Ao L I )




1)

2)

3)

4)

5)

6)

CUESTIONNAIRE FOR APPLICAMTS FOR NURSING COURSE

Wny do you want to become a nurse?

When é&id you decide to become & nurse?

Have you applied in previcus years for admission to any other nursing
course Or programmre? YES / NO {(delete one)

If ves, please specify which, and state the ocutcome of your application.

Do you intend making application to any other educational or training
programre? YES / NO (Celete one}

If ves, specify the programme and institution.

Do vou have any close relations or immediate family who are health
professiconals? YES / NO  (delete one)

If ves, state their relationship to vou and the name of the profession
to which thev belong.

List vour sources of information abouf nursing.
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- 0 -

How aid you hear about this particular cowrse? (il.e: Manawatu
Folytechnic Comprehsnsive Nursing course )

Have you ever worked, veluntarily or for remuneration in & hospital
or community health service? YES / NO (delete ona)

If yes, state where, when and what you did.

Have you ever been a patient in a hospital?  YES / NO  (delete on2)
If ves, when and for how long.

List your leisure activitlass in a particular week.

List any community activities in which vou are currently involved.

1f you are accepted for the course, which of the above activities
would you continue while you are & nursing student?

What sort of work would you NOT like to do? (Please list)

Do vou find it easy to approach new pecple? YES / NO  (dslete one)
Do vou prefer to work or study alone/or with others. {Galete one)

Do you spend a lot of fime within groups? ¥ES / NO (delete one)

When you are in a group do vou (tick those that apply to you)
... always participate actively?
... participate at an average leval?
... listen to views of others?
... stand up for your own views?
... cocmmonly take a lezding rolz?

.| e e PR P
L3 YDU CONTITIDITS DOMoTiAng wororiwnlioy
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ind 1t easy to odxrross wour idoas?

188

only

s
T



- 7 -
i6) List, in order of importance, the ten characteristics wnich vyeu fzol
best de ibe vours=lf
17) If accepied for the course at Manawetu Polvtechnic, what arrangements
will you make regarding accommodation? (tick one)
... Living at Home
... Other Living arrangemsents alreadymade
... Seeking hostel
... Seeking flat
... Seeking private board
18) Tf you have cependents, what arrangements will you make for their care?
19) Have you ever been convicted of a criminal offence? YES / KO
If ves, state nature ¢f offence and conviciion date.
10 THE BZST OF MY KNOWLERCE THE INFCRMATION PRESENTED IN THIS
QUESTICNNATRE IS ACCLRANL.
SIGNATURE OF APPLICANT:
DATE:
e " - ,‘ )
n Over t{he page is a cepy of the form supplied to the referess you name.
4 w2 owould Tike  ¥0U to £330 this <oy in 3s you think others sez you. q
i !
==
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