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A growing concern in industry, business, education, unions and government 
arises from the increased



numbers of individuals within insufficient communication skills, 
particularly in reading and writing.
Recent survey work among Australia's adult population suggests that up to 
15% can be described as
functionally illiterate (Wickert, 1989; Miltenyi, 1988). There appear to be 
wide and divergent estimates
of the problem. However, the opportunity samples used, the accuracy of 
assessment instruments and
protocols have raised doubts about the accuracy of the figures (Griffin et. 
al. 1992).  Estimates of the
actual numbers of adults experiencing daily literacy difficulties may be 
confounded and clouded by
information processing demands that are presented in assessments and 
literacy audits given the diverse
language backgrounds of the adults and contexts involved.

Industry reports indicate that there are increasing economic problems  
resulting from workers unable to
cope with the literacy demands of their job. At the same time there appears 
to be an increasing
awareness among workers of the importance of literacy and numeracy skills 
due to new industry and
remuneration award structures.  The new awards are related to  a worker's 
capacity to participate in
training programs for advancement and pay increments.   Safety concerns 
over workers not being able
to read warning signs or follow  written directions constantly arise in 
discussions about workplace safety. 
Many industries will spend millions of dollars to overcome the problems 
arising from poor worker
literacy.  Workers with little education may be part of the problem 
(Santana, 1992) but it is not restricted
to lower paid workers. The problem can be identified in middle and upper 
management and even in
research organisations (Griffin and Forwood, 1992).

However, not a great deal is known about the literacy demands of the 
workplace or about how school
literacy programs are preparing students to join the workforce. This study 
has examined the workers'
reading activity and the nature of the reading materials most commonly 
encountered in the workplace.
The purposes of work related reading are assumed to be similar to those 
described by Mikulecky (1982)
who examined the relationship between the school curriculum and job 
literacy demands.  As yet no
similar empirical studies have been carried out in Australia, despite the 
ever growing definition of
communication and literacy competencies by state and national training 
boards. 



According to Diehl (1989), being able to read general educational materials 
assists people to participate
better in a literate society but does not necessarily improve their job 
reading skills.  Reading general
materials in a classroom, does not necessarily transfer to vocational 
materials or help with reading tasks
on the job.  Job reading tasks differ from traditional classroom reading 
tasks. The emphasis in job
reading is on locating information for immediate use and problem solving. 
Traditional classroom reading
focuses on internalising information for future reference (Diehl, 1989).

Specific instructional reading materials are needed to improve job reading 
performance of adult learners.
Materials for job reading courses need to be related to the job and the 
functions performed on the job
and build on prior knowledge. Instruction should also be based on the most 
likely materials to be read
on the job.  As yet, there appears to be neither research on the type of 
reading materials used in the
work environment in Australia, nor its relationship to reading ability.  
This information is important
because, using existing scaffolding  derived from the work environment and 
experience enables learners
to attach new information and helps to assimilate new knowledge (Farr, 
1986; Philippi, 1986).

Job literacy should be the major goal of each instructional package and 
instructors need a work based
program to enable learners to develop a strategy for locating information 
or for using information from
reading to make job decisions, solve problems and trouble-shoot.

Reading to do needs to be distinguished from reading to learn (Chall, 
1987). Reading to do tasks involve
finding information for immediate use in printed materials that are readily 
available for use.  They
involve more use of short term memory.  The process of locating information 
needs to be automatised
in long term memory.  Reading to learn tasks focus on complex cognitive 
processes and require input
and retrieval of job knowledge from long term memory.  Once the adult 
learner has mastered the
processes needed to accomplish job reading tasks they should be able to 
implement them with job
materials in a variety of fields. Hence the processes need to be stored in 
long term memory and the
procedures need to have an important part in the training program.  
Teaching the transferable skills and
reading processes provides the maximum benefit for those with lower levels 



of literacy. 

In Australia, industry is moving from a system which pays the workers on 
the basis of the task being
performed to a system that pays the workers on the basis of skills 
acquired. This is a totally new
approach, not just a modification of the existing system and the existing 
workforce will not transfer
neatly into the new award  classification structures. 

Transition procedures will need to be extensive. For many courses, 
instruction will need to focus on job
reading and mathematics skills through programs designed to qualify and 
retrain the large number of
unemployed for the job market and those already in the workforce but facing 
a system that requires
training for advancement.  This will necessitate a rethink of training on 
literacy related to job
performance, particularly if the training is to be done through integration 
of literacy and job training
programs.

There is bound to be a large amount of activity in course development aimed 
at delivering the skills to
the workforce. In language and communication, there is already a great deal 
of activity in identifying
the distribution of skills in order to develop strategic plans for delivery 
of programs. The most recent
example of this is in the Automotive industry (Sefton and O'Hara, 1992).  
Other industries are also
working towards the development of key competencies and appropriate courses 
of study related to their
delivery. 

Equity is an important issue in this process.  Without the access skills of 
literacy and numeracy, many
workers will be obstructed from benefiting from the new award 
classification because of the link between
training, skills and wages.  Marginalisation of workers without basic 
access skills of language, literacy
and numeracy will be a reality. Issues of safety and productivity highlight 
the necessity to ensure
effective communication skills in English for all workers.  It is also 
necessary to enable all to gain access
to new roles and to progress to higher paid classifications. Mobility is 
linked to training and hence to
access skills. Levels of literacy and numeracy need to be identified and 
programs implemented in order
to redress possible issues of inequity that may arise as a result of the 
restructuring process.  



In the 1991 training plan of the building industry and in the 1992 study of 
the automotive industry, low
levels of literacy and numeracy were identified. In building and 
construction industry communications
competency levels one and two have been identified and articulated.  They 
describe basic information
accessing skills and relate to several definitions of literacy development 
including those in the ALAN
scales (Griffin and Forwood, 1992). Further definition of levels three, 
four and five are expected to be
developed in the near future. Assessment in communications, language and 
literacy will become a reality.

Monitoring Literacy:

In the United States, (Kirsch and Jungeblut, 1987) and in Australia, 
(Wickert, 1989) highlighted the
problems of low literacy levels and the  consequent national vulnerability 
to challenge from international
markets.  In Australia, a government funded project sought to develop 
criterion referenced scales which
would chart literacy and numeracy progress, enable participation in 
assessment, and help to organise
assessment information into reports to be developed for a range of 
interested parties.  The resultant
scales were criterion referenced, developed from the work of practitioners 
and allowed assessment to
be related to programs and learner needs  (Griffin and Forwood, 1991; 
Griffin, Heppenstall, Pollock and
Forwood, 1992).

The scales incorporate data, in the form of descriptions of behaviour, 
obtained from literature,
discussions with practitioners and from direct observation of adult 
learners.  Test data can be related to
the scales, as can a teacher's, trainer's or supervisor's interpretation 
and an adult's own observations of
literacy. This paper outlines the application of the model of literacy 
scales to adults in work
environments and demonstrates how the scales can be used to develop a 
reading test based on authentic
reading tasks taken from the work environment.

The Descriptive Scales:

The ALAN scales are a series of descriptions of increasing sophistication 
in reading, writing and
numeracy. In gathering data to use in developing the descriptive scales, a 
number of sources were used. 



Meetings were held with teachers, policy specialists, work supervisors, and 
employees in a series of
workshops.  These and the scales are described elsewhere (Griffin and 
Forwood,1991;  Griffin,
Heppenstall, Pollock and Forwood, 1992).  The literature on literacy 
development was examined for
indicators of literacy and numeracy development.  Adults representing a 
range of  competence levels
were observed and rated on checklists of indicators.  Each adult was rated 
as either being able, or unable
to exhibit the behaviour. The indicators were then sorted on the basis of 
their ratings using item response
theory (Rasch, 1960).

More than 700 subjects were observed in obtaining data on the indicators 
for each of the scales
developed. They ranged from participants in basic literacy classes, 
apprentices,  workplace training
programs,  year 12 classes, and  college students.  All ratings were 
analysed using the Rasch item
response rating scale model (Andrich, 1978) which enables both persons and 
indicators to be mapped
onto the same continuum.  Indicators which attracted random, inconsistent 
or unexpected ratings were
eliminated because it appeared that they were not interpreted in the same 
way as other indicators or were
not part of an overall cohesive set of behaviours which mapped onto an 
underlying construct.

The assumption is made that the underlying dimension has direction and 
magnitude and that units of
measure can be assigned.  Approximately equal intervals were marked out on 
the continuum. 
Replication and redundancy among indicators were eliminated.  Some 
indicators were combined into
single statements to provide more global descriptions and an overall label 
or heading was written to
summarise the nature of the scale level.  Some further editing occurred and 
the draft scales were then
mailed out as the consultative phase began.  More than 280 specialists from 
several English speaking
countries were approached for comment and assistance.   For reasons of 
space, only summary versions
of the scales are included in this paper. The full version of the scales is 
published elsewhere (Griffin and
Forwood, 1991; Griffin, Heppenstall, Pollock and Forwood; 1992) and 
illustrated in an introductory
video (Griffin, Jeffery and Pollock, 1992).

THE READING SUMMARY SCALE



     A:   Recognises familiar words and numerals using a sight vocabulary.

     B:   Recognises range of words in context.  Reads in a specific manner 
using
          reading skills that focus on words rather than sentences.

     C:   Comprehends familiar text presented in simple sentences or point 
form at
          a literal level.

     D:   Reads longer texts and instructions written in a linear sequence.  
Finds the
          main idea or important information in short texts.

     E:   Relates separate pieces of information embedded in separate parts 
of text. 
          Can link specific pieces of information to the main idea.  Copes 
with longer
          texts on familiar topics from work or everyday life.

     F:   Reads a range of text types containing complex but familiar 
information. 
          Follows detailed instructions.  Reads at different speeds 
(skimming,
          scanning or detailed reading).

     G:   Distinguishes different levels of information - main and 
subordinate ideas. 
          Identifies a range of possible interpretations of the materials.  
Can identify
          the relative levels of importance of different pieces of 
information in the
          text.

     H:   Can reconstruct ideas and summarise information in the text. 
          Comprehension takes writers bias into account.  Evaluates 
conclusions
          made in the text and drawn from the text.

     I:   Identifies implicit as well as explicit messages.  Identifies 
undefended
          assertions.  Aware of levels of meaning.

THE NUMERACY SUMMARY SCALE

     A    Can recognise numbers and make simple use of time, coins, 
calenders and clocks.

     B    Understands terms with mathematical interpretations. Can 



understand sequence of
          operations. More complex measurement instruments, thermometers, 
gauges etc.. 
          Basic calculations with simple operations and numbers.

     C    Calculations with units of time. simple travel schedules but not 
complete timetables.
          Can relate two measures e.g. price per unit, total costs from a 
catalogue etc.,
          Organise time.  Complete simple percentages, calculate time.

     D    Compute combinations of add, subtract, etc., Draw simple graphs 
without
          precision. Use general maps, order forms etc.,  Interpret scale 
drawings.

     E    Use familiar road maps, bar, picture, line and pie graphs. 
Headings and contents
          of simple tables.  Understand probability estimates and 
equivalence statements. 
          Interpret related data sets.

     F    Interprets tables of comparisons and relationships.  Transfers 
skills from context
          to context. Deals with complex data. Construct graphs to 
represent data. Estimates
          and checks solutions to problems. 

     G    Uses formulae and equations to solve problems. Attempts non 
routine problems. 
          Understands proportion and ratio. Can understand simple 
mathematical
          arguments. Enhances quantitative presentations with appropriate 
tables, graphs or
          other representations of data.

     H    Use Formulae to solve problems.  Evaluate mathematical, tabular 
and graphical
          representation of quantitative information. Evaluates statistical 
information. 
          Estimates and uses short cuts in computation. Makes predictions 
based on data.
          Represents ideas with mathematical symbols.

     I    Account for assumptions and their relationships to conclusions 
drawn from data. 
          Draws from a range of strategies to formulate, resolve and deal 
with problems and
          issues which involve mathematics and the analysis of quantitative 
information. 



          Represents, predicts and explains using mathematics.

THE WRITING SUMMARY SCALE

     A    Knows that writing is to communicate, can form letters, numbers 
and simple
          words. Knows the conventions of left to right for English.

     B    Able to write short messages without structure; can convey 
meaning in writing
          using simple words; concerned about spelling.  Uses simple 
sentences. Uses familiar
          local vocabulary.

     C    Writes for familiar purposes and uses short simple sentences.  
Can write in first
          person.  Spells using recall of visual word pattern; can complete 
simple forms
          requiring personal information.  Can transcribe information and 
data from one
          setting to another.

     D    Writes purposefully for a familiar audience.  Can use a 
restricted range of different
          writing styles for different purposes. Organises sentences into 
paragraphs.  Can
          proof read for clarity and replace sentences to improve meaning.

     E    Writes in a small range of styles to suit specific and familiar 
audiences. Can vary
          between formal and informal tones.  Vocabulary can be varied to 
suit purposes.  
          Pays attention to sequence, clarity of ideas and style.

     F    Writes on a range of topics with confidence. Links paragraphs 
into coherent whole.
          Varies sentence length and structure. Plans and drafts writing. 
Edits and proof
          reads to improve grammar, vocabulary, punctuation and spelling.

     G    Aware of audience bias and needs. Can write in personal and 
impersonal styles and
          can quote direct speech where needed. Can produce extended 
persuasive and
          argumentative writing.  Proof reads to present clear, correct 
information with
          spelling, grammar, punctuation and vocabulary.



     H    Develops and sustains argument and style. Writing is organised, 
coherent and clear. 
          Can convey ideas of cause and effect. Varies style to suit 
audience and purpose
          including professional and technical audiences.

     I    Type of writing is selected according to knowledge of wide range 
of audiences and
          purpose. Grammar, vocabulary and style can be manipulated to 
produce an
          original and individual style that is correct and appropriate.

The scales were used to develop an interview protocol, based on authentic 
reading, writing and numeracy
tasks that employees would be expected to perform on the job.  More that 
350 employees were
interviewed in the construction industry and 251 in the steel industry.  In 
a separate study 603 employers
were interviewed in the automotive industry (Sefton and O'Hara, 1992). Each 
sample has been studied
in relation to their literacy and numeracy levels as described by the ALAN 
scales.  Each study focused
on the training needs of the workers and established a data base for later 
evaluation of training programs.

                                THE  TESTS 

Broad range tests of reading, numeracy and writing were devised, based on 
the behaviours described in
the descriptive criterion scales.  The test tasks ranged from recognising 
and being able to distinguish
between letters and numbers, reading a simple sentence, identifying  a 
major point in a short prose
passage, reading a timetable, a notice from a notice board, a workplace 
magazine article, integrating
information from a range of sources and making judgements about the 
relevance and levels of meaning
in a commonly encountered type of information brochure. In numeracy, the 
tasks sought the ability to
recognise simple numbers, to identify days of the week in a calender, to 
match numbers from a
workplace parts list, to complete simple operations with whole numbers, to 
read and interpret graphs
and to solve numerical problems associated with employment related tasks. 
Writing was assessed by
setting simple tasks, such as writing the worker's own name and address, 
writing a dictated sentence and



then a description of the job.  Each task represented a  reading, 
mathematics or writing task that would
be required in contexts outside the classroom and was based on text 
material found in settings commonly
encountered by the subjects.  

Parallel tests were developed for each industry.  This represents the use 
of the descriptive scales as a
means of developing an item bank for tailoring interview tests to specific 
target groups, then using
common items to map the test performances  onto a common underlying 
continuum.  The tests were
administered in a one on one interview format to 251 subjects in the steel 
industry and 342 in the
building and construction industry. Criteria were established so that items 
could be scored for partially
correct answers as well as fully correct or incorrect as appropriate. The 
interviewers were also required
to make an holistic judgement of the subject's reading, numeracy and 
writing to indicate this assessment
using  a level on the scales as well as to rate each piece of writing using 
the ALAN writing scale.  This 
provided the opportunity to investigate a multimethod, multitrait analysis 
as detailed by Campbell and
Fiske (1959) as a means of investigating construct validity of the test and 
judgements reported on the
criterion scales.  Given than some of the items are common to the Sefton 
and O'Hara study, it will be
possible eventually to map over 1000 workers literacy levels onto the same 
continuum, and to extend
the item bank to other industries, eventually developing a national data 
base on industry literacy levels.
This is possible because of the common framework for the development of 
item banks tailored to specific
industries.

The test data was analysed using the Rasch partial credit model (Masters, 
1983).  Fit to the model was
determined using the criteria established by Adams and Khoo (1992) in their 
test analysis package
TITAN. The application of item response theory enabled common items to be 
used as an anchor for
equating the test forms. An analysis of the items content and requirement 
then enabled a direct
interpretation of the learner's ability. The analysis supported the 
assertion that the items worked together
as a cohesive set and measured a single dimension represented in  the 
figures below.    The item maps
present three types of information. The first is the distribution  of 
subjects. The second is the distribution



of the items over the range of the test and the third is an analysis of the 
behaviours that the test tasks
elicited.  These were determined by a content analysis of the criteria 
associated with each item.  This
in effect is a "back translation" of the test items which were selected to 
represent specific levels in the
scale and then independently content analysed to identify behaviours 
required by the interview tasks.
Where items are represented in the figures as numbers with a decimal point 
it may be interpreted as
partial credit for the item.  That is, 40.1 represents 1 a score of one 
point for item 40 and 40.2
represents two points for item 40.  The fit analysis of the item data also 
presents an illustration of the
dimensionality of the three tests.  The fact that each of  the three item 
banks can be shown to present
a single dimension similar to the constructs defined by the ALAN scales, 
means that there is considerable
evidence of construct validity.  Further discussion of this is presented at 
the end of the paper.

                  Figure 1: MAP OF THE READING ITEM BANK.
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Figure 1:  Distribution of Items, Persons and Behaviours  Each 
                                  
Figure 2: READING TEST FIT TO ALAN SCALE DIMENSION    .

INFIT                                                                           



 MNSQ        .53       .63       .77      1.00      1.30      1.60      
1.90    
--------------+---------+---------+---------+---------+---------+---------
+-----
  1 RT1A                          .         |     *   .
  2 RT1B                          .         |  *      .
  3 RT2A                          . *       |         .
  4 RT2B                          .*        |         .
  5 RT2C                          .         | *       .
  6 RT2D                         *.         |         .
  7 RT3A                          .        *|         .
  8 RT3B                          .         |      *  .
  9 RT3C                          . *       |         .
 10 RT3D                          .         |*        .
 11 RT4A                          .*        |         .
 12 RT4B                        * .         |         .
 13 RT5A                          .         |      *  .
 14 RT5B                          .         |   *     .
 15 RT6A                          .         |     *   .
 16 RT6B                          .         | *       .
 17 RT6C                          .    *    |         .
 18 RT7A                          . *       |         .
 19 RT7B                          .      *  |         .
 20 RT7C                        * .         |         .
 21 RT7D                          .    *    |         .
 22 RT7E                          .     *   |         .
 23 RT7F                          .         |*        .
 24 RT8A                          .         |  *      .
 25 RT8B                          .         *         .
 26 RT8C                          .         |      *  . 
 27 RT8D                          .    *    |         .
 28 RT9A                          .        *|         .
 29 RT9B                          .    *    |         .
 30 RT9C                          .    *    |         .
 31 RT9D                          .     *   |         .
 32 RT9E                          .    *    |         .
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                 Figure 3: MAP OF THE NUMERACY ITEM BANK.
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                  Figure 5: MAP OF THE WRITING ITEM BANK.
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The Sample:

The sample for this study consists of two parts.  The first was a study of 
workers in the steel industry
and the second the building and construction industry. In heavy and 
construction industries, the majority
of the workforce is male. This report therefore focuses on the male 
workforce in heavy industry within
major cities in Australia. In the steel industry sample only 25 percent 
were born in Australia, and more
than fifty percent were over 40 years of age.  in the construction 
industry, the target population was the
english speaking background population.  Accordingly, the sample consisted 
of more than 70 percent
born in Australia.  In each industry, the workforce was stable with less 



than 25 percent being in the
workforce for less than 10 years but more than 65 percent of the employees 
had lived in Australia for
more than 20 years. 

In the construction industry, the sample of workers was predominantly male 
(98%).  They were
predominantly Australian born and  86% had been in Australia more than 15 
years.   Of those
interviewed 50 % were between 30 and 50 years of age and 40 % were younger 
than 30.  94% had been
involved in the industry for more than 5 years and 53% had been in the 
industry for more than 20 years. 
95% had completed more than primary education, 20 percent had completed 
more than secondary
education and 20 percent had received a trade education.  More than 75 % 
had received more than 10
years of education and 9% had completed overseas qualifications.

This presents a combined sample that represented a stable workforce,  had 
received more than a basic
education, had a great deal of experience in the industry, and were 
predominantly Australian born. The
education profile of the workforce also indicated that almost seventy 
percent had participated in
secondary education or had received additional training, with almost 50 % 
having attended a vocational
training course in Australia.  

Literacy Activity and Influence.

In addition to monitoring the literacy levels of the workforce, the study 
also identified the nature of the
literacy tasks undertaken by the employees.  They were asked to indicate 
the reading and writing
activities they did as part of the job. The data from the two samples were 
combined for an analysis to
investigate the pattern of reading behaviour in the workplace. The analysis 
used an item response
approach to determine whether there was a relationship between the amount 
of reading workers did and
the nature of the reading material read.  The results have implications for 
any literacy training courses
developed and the nature of reading materials used for any course that 
integrates literacy and job
training.  Consultations with unions, management and on site training 
personnel, lead to the development
of the list of reading activities required of workers in both industries.  
The only difference was the
reading of site plans in the building industry and of parts lists in the 



steel industry. All others were
common. 

The most commonly read materials industry appear to be notices.  These come 
either from the company
or the union.  It is clear that a large number of workers do not read 
materials on site. Union, Safety 
and company notice materials, most frequently read are not read by almost 
one in four employees.  The
safety, rights and responsibilities of this group need to be communicated 
in some other way.  Minutes
of group meetings, manuals, memos reports are only read by a sub sample of 
the workers and these
workers also read the notices.  There is a relationship among the types of 
materials read and the amount
of reading done by the worker.  With the exception of site plans, each of 
the other  materials can be
shown to fit a hierarchy of literacy activity.  Those who do not read union 
notices for example, cannot
be expected to have read any other materials in list.  These are read by 
the least active readers in the
workplace.  The most active readers, may read training manuals, reports, 
service manuals and memos
and most other reading materials. There are important findings for 
workplace literacy programs. The
relevance of materials is not the only important factor. It is also 
important to understand the type of
materials most likely to be read by workers.  For literacy development 
programs, therefore, kit would
be wise to start with notices from the union, the company and from the 
Occupational Health and Safety
section.  These are the most likely documents to be read by the majority of 
workers, who may proceed
to read other types of workplace literature once they are comfortable with 
this type of literature.  This
relationship is shown in the figure below which simultaneously maps the 
distribution of the workers and
the literacy materials from the workplace.  The item "site plans" is 
asterisked, because it can be shown
not to fit the implicational relationship as they are read by a specific 
sub group.  The relationship
reported in the figure below is independent of the union, site or any other 
description of the sample. 
The percentages of the sample reported to engage in the range of literacy 
activities is shown in the table
following the figure.

                   Figure 6: THE LITERACY ACTIVITY SCALE
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Analysis of the types of literacy activities undertaken by employees in 
their work generally shows a
significant relationship with their literacy and numeracy levels.  That is, 
the more literacy activities
that engage them in both reading and writing, followed by reading and 
writing alone are generally
associated with higher literacy and numeracy scores.  This is not the case, 
however for phone messages. 
There is no relationship between literacy activities involving phone 
messages and skills levels. 
Additionally, although memos are associated with levels of reading skill, 
there is no relationship with
either writing and maths skills.  Furthermore, there is no relationship 
between reading and writing
reports and maths skills.

               READING   WRITING   NUMERACY
PHONE MESSAGES .130      .012      .016
MEMO           .254      .184      .192
REPORTS        .247      .285      .146
OPERATING PROCEDRS  .471      .407      .349
TRAINING MANUALS    .302      .232      .274  
PARTS LIST          .264      .247      .303
COMPANY NOTES  .394      .413      .392
OHS PAPERS          .420      .355      .354  
UNION PAPERS   .504      .451      .351  
MINUTES        .352      .302      .301  

Literacy Levels 

The levels of literacy as described by the ALAN scales is shown in Figure 
8.  There is a skewed
distribution towards the lower levels.  The test did not include items at 
the extreme levels of reading,
but few if any interviewees were able to exceed the top of the scale.  

The impression from the analysis of activities and literacy levels is that 
workers have to do a large range
of reading tasks and that their skill levels cover a very large range. The 
range in reading frequency may
be related to their perception of importance.  The table below illustrates 



the employees ratings of
importance for literacy skills of reading and writing in their current and 
expected future employment.
Many of the workers believed that their current literacy and communication 
skills have held back their
progress in employment careers and some way.  These results are illustrated 
in the Figures below.

But knowing how the test sets out the levels of reading, writing and 
numeracy and even the worker's
estimates of their needs, does not lay out the picture of training needs.  
It is clear that there is a large
range in these access skills and that there is a large proportion of 
workers whose skill levels are not
high.  In terms of the communication competencies designated in industrial 
awards as level 1 and 2,
there is a significant proportion of the workers whose skill levels neither 
reach nor exceed these levels.
In line with advice received from trainers in the Steel industry, workers 
whose skill levels are at bands
A and B were classified as requiring long term assistance (LT).  Those at 
Band C (INT) were described
as requiring intermediate term assistance in order to reach independent 
levels of literacy and numeracy,
and those at Band D would require short term (ST) assistance in order to 
attain levels of literacy and
numeracy needed to deal with the training materials. Those at level E and 
above were regarded as having
the reading skills needed to cope with the training materials commonly used 
in industry (TRNG).
Patterson's (1992) analysis of the training and occupation, health and 
safety materials in the Building and
Construction industry indicated that at least reading levels E or F were 
required to comprehend the
information contained in the materials. Similar conclusions have been put 
forward in the Vehicle
Building Industry (Sefton and o'Hara, 1992).  Given the potential 
groupings, it is possible to explore the
implications of training programs for workers whose access skill levels 
indicate that assistance is needed. 
There are different implications for mixed levels across skills as shown in 
the tables below.  The tables
show the proportions of workers who need long term, intermediate, short 
term assistance and the
proportion who could be regarded as ready to participate in training 
programs based on analyses of test
performances. 

This analysis demonstrates the size of the task ahead to raise the levels 
of literacy and numeracy to a



state which will enable effective training in job tasks associated with 
award restructuring.  The literacy
skills of many workers are at levels which would make job training 
difficult, if not meaningless.  Almost
a quarter (24.3%) have reading levels below that which would enable normal 
access to text based
information.  Just over half have reading levels appropriate for immediate 
inclusion in training programs
in which they can be expected to be independent learners.  The short term 
and intermediate learners may
be included in programs but would require some assistance in understanding 
materials related to changes
in the workforce.
                                  WRITING 

                          LT      INT       ST     TRNG  Total
READING            +--------+--------+--------+--------+
               LT  |   23.9 |   0.4  |        |        |  24.3
                   +--------+--------+--------+--------+
               INT |   4.8  |   4.4  |    0.8 |        |  10.0
                   +--------+--------+--------+--------+
               ST  |   3.2  |   3.6  |   4.0  |   2.4  |  13.1
                   +--------+--------+--------+--------+                    
             TRNG  |   4.8  |   6.8  |   9.6  |   31.5 |  52.6
                   +--------+--------+--------+--------+
             Total    36.7     15.1     14.3     33.9    100.0

The literacy training needs are also related to age of the employees. In 
reading, more than half of the
group requiring long term assistance were in the 30 to 50 age bracket. This 
is illustrated in Figure 9
below.

It was also evident that there was a relationship between the language 
background of the workers and
the learning group in which they were identified.  The Tables below present 
the relationships between
the English Language Background and the learning group into which the 
workers can be placed.  the
tables illustrate that even on a pro rate basis, the problem is far greater 
in the non English Speaking
background (ESB) group. In reading, less than 10% of the ESB group require 
extensive assistance.  In
the Non English Speaking Background NESB group, the proportion is 
approximately 25%.  In writing,
the situation is similar.  Of the ESB group, 21.3% require extensive 
assistance. In the NESB group, the
Figure is 62.6%.



Given the relationship between the language background and the training 
group into which the worker
is placed, it is expected that an assessment of spoken language would also 
be related to training needs
in literacy. This relationship is illustrated in the following tables.  
Three groups of workers were
identified by the interviewers.  Experiences teachers of English as a 
Second Language related the
interviewees  on a three point scale.  Those in definite need of assistance 
with spoken English, those 
in some need and those with no assistance needed.  These categories are 
related to  training groups as
shown below.
 
                      READING TRAINING GROUP
                          LT      INT       ST     TRNG  Total
SPOKEN             +--------+--------+--------+--------+
LANGUAGE     NONE  |    1.6 |    2.4 |   5.6  |   39.4 |  50.6
TRAINING           +--------+--------+--------+--------+
NEED         POSSBL|    11.6|    5.6 |   6.0  |   8.4  |  32.5
                   +--------+--------+--------+--------+
             DEFNT |    10.0|    1.6 |   1.6  |   3.2  |  16.9
                   +--------+--------+--------+--------+
             Total    23.9      9.9     13.6     52.7    100.0

                            WRITING TRAINING GROUP

                          LT      INT       ST     TRNG  Total
SPOKEN             +--------+--------+--------+--------+
LANGUAGE     NONE  |   5.6  |    9.6 |    6.4 |    27.5|  50.6
TRAINING           +--------+--------+--------+--------+
NEED         POSSBL|   17.5 |    4.8 |    5.2 |    4.0 |  32.5
                   +--------+--------+--------+--------+
             DEFINT|    11.5|    0.8 |    2.0 |    2.0 |  16.9
                   +--------+--------+--------+--------+
             Total    35.8     15.6     14.0     34.6    100.0

There is no assumption made about the native language of the interviewee in 
this assessment by the
interviewer.  Nevertheless, it is apparent that the major group in need of 
spoken language assistance
belong to the Non English speaking background group.  This is also evident 
that the group in need of
most language assistance is the long term literacy training group.  The 
language assistance needed by
a specific group is substantial.  More than 10 percent of the worker 
population have insufficient,
speaking, reading and writing skills to participate in the current 
workforce.  



     
The background information and questions correlated with interviewer's 
ratings of reading, writing and
numeracy yielded the following results.

          READ WRITE     NUM

LOCATION       0.001     -.110     -.117
AGE       -.423     -.378     -.368  
JOB            -.199     -.119     -.223 
TIME IN JOB    -.318     -.377     -.261  
BORN OZ        -.008     -.026     -.004
TIME OZ        -.126     -.159     -.121
HIGH ED        0.365     0.347     0.334  
YRS SCHOOL     0.422     0.442     0.355  
LEFT SCHOOL    0.498     0.433     0.424  

The analysis of background information suggests that there is no 
relationship between the Plant
Location and literacy, and numeracy levels.  There is however a 
relationship between the age of the
interviewee and their literacy and numeracy levels.  The analysis suggests 
that as age increases literacy
level decreases.  Similarly, the longer the interviewee has been employed 
at BHP the lower their literacy
level.  This is probably a function of age since age and length of time at 
BHP are significantly correlated
(.60). The higher the level of education reached by the employee, the 
higher the levels of reading,
writing and numeracy skills.   As expected highest level of education 
reached, number of years at school
and age when left school are all significantly correlated (.544 to .570).

VALIDITY

The internal consistency reliability estimate (alpha) of the tests averaged 
0.93.  All items in the item
bank were shown  to fit the rasch model using the criteria established by 
Adams and Koo in their TITAN
analysis package, based on mean square rather than t-values.  This provides 
evidence of the single
dimension nature of the reading test.  The test data was further examined 
for evidence of convergent and
divergent validity of traits described in the scales and assessed by the 
tests.  The procedure, called the
multitrait multimethod approach, was developed by Campbell and Fiske (1959) 
and has become an
established procedure for examination of construct validity.  Tests of 
numeracy and writing, matched



to scales of the same constructs were also developed.  

The interpretation of the validity tables follows the model presented by 
Farr and Farr (1991). It is
possible to make the following interpretations from the convergent/
divergent validity tables for the three
scales Reading (R), Writing(W) and Numeracy (N) using a Test  (T) or 
Interviewer (I) judgement.

1.   The bold underlined correlations represent the same traits as assessed 
by different methods. 
     These should be high indicating  high levels of agreement between Test 
and Interviewer and
     provide evidence of convergent validity. 

2.   The correlations on diagonals (bold underlined) of embedded squares in 
the validity table are
     higher than off diagonal correlations within the squares. The latter 
represent different traits
     assessed by different methods. Such a pattern presents evidence of 
discriminant validity.

3.   The correlations on the diagonal (underlined) should be higher than 
correlations in the triangles
     (italics) above the embedded squares in the tables.  The latter 
triangles are the correlations
     between different traits assessed by the same method.  In the 
following  T represents a Test
     based assessment, I=Interview assessment; R= Reading, N= Numeracy and 
W= writing.

     TN   TR   TW   IN   IR   IW

TN   1.00

TR   0.653     1.00      

TW   0.529     0.617     1.00     

IN   0.836     0.685     0.583     1.00   

IR   0.565     0.848     0.683     0.700     1.00 

IW   0.562     0.681     0.789     0.703     0.775     1.00

In addition to the multitrait multimethod evidence for the assessment 
approach, the items  were
designated before the test administration,to be representative of specific 



levels on the scale. After
administration the prior designation of the item level was correlated with 
the item difficulty derived from
the rasch analysis.  The correlation was 0.87. indicating that the 
developers of the test were able to make
substantial prior estimates of item difficulty. Variations from the 
designated levels mostly arose as a
result of partial credit assigned to answers and these were found to cross 
levels within the ALAN scales.

Conclusions:

The changes being introduced by award restructuring in Australia will 
depend to some extent on the
ability of workers to take training courses. For many the higher levels of 
salary associated with course
completion may be out of reach.  Principles of equity and access may become 
the focus of groups
concerned with issues of justice in the workplace.  From the analyses we 
can develop several
conclusions.  First, literacy difficulties are part of an overall language 
and communication problem.
Workers with spoken language difficulties are also likely to have 
difficulties in reading and writing.  The
awareness of employees of the increasing importance of literacy in award 
restructuring gives employers
a potential added difficulty.  If conditions are to be put in place that 
provide access to salary increments
to those with the capability to undertake training courses, then it may be 
argued that the opportunity to
acquire the access skills  of literacy and numeracy will also need to be 
provided.  Employees will ask
for assistance if increments, and hence better living conditions, are 
dependent on skill acquisition. 
Employers will have some agonising decisions to make.  The sample in this 
study shows relationships
between literacy levels and language background, age and education levels.  
The ability to process
information, not only in training courses, but on the job, in manuals, 
minutes, notices and safety
information are hampered by lack of literacy skills.  Employers therefore 
have a dual reason for raising
communication skill levels of the workforce.   The capacity of an 
enterprise or industry to introduce
quality management procedures, now considered imperative to increased 
efficiency and flexibility among
the workforce, will be restricted by a workforce lacking in basic literacy 
and numeracy skills.  The



evidence in this study supports similar studies in the automotive industry 
and suggests that the problem
is widespread. 

If the effects of literacy training can be generalised to related practices 
on the job, then job literacy
programs  need to use materials, methods, practices and strategies similar 
to job-site literacy demands.
This study has illustrated that the most frequently read materials relate 
to personal needs rather than the
demands of job tasks.  Almost one in five workers read nothing at all. 
According to Philippi (1987),
training programs need to share some common focuses.  First they need a 
goal of improving job
performance potential for the participants in the program.  Second they 
need to be  based on job task
analyses related to reading skills required to perform the job. Third, they 
should use actual job reading
materials to maximise the application of prior knowledge in the reading 
process and to enhance learning
in reading.  Fourth they need to demonstrate improved reading skills for 
the low literacy group in job
related tasks.  The analysis of job related reading patterns suggests that 
beginning readers may be best
introduces to literature about their rights and responsibilities, and not 
about the job itself.  This is not
consistent with Mikulecky's report.  Integration of literacy and job 
training may need to follow
integration of literacy and orientation, unless the manuals and reading 
associated with job tasks is re
written. There may be no conflict, workers may read union, company and 
safety materials in order to
locate specific information and to solve problems associated with personal 
needs.   However, it appears
that the patterns of reading are related in the first instance to the needs 
of the worker, and only after
these have been resolved, does the reading relate to the execution of the 
job.  The high correlation
between the reading activity and reading levels also indicates that reading 
levels need to be raised before
job related materials will be read.

It is also clear from this study that the problem is not confined to those 
workers from non English
Speaking Backgrounds. ESB workers must also be taken into account and be 
included in the
communication and numeracy training needs the industries concerned. 
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