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INTRCDUCTION

The training of trade apprentices 1s a major component of Technical and Further Education in
Australia, A great deal of emphasis is currently being placed upon the literacy skills of this group of
stuaencs. Many technical colleges are now conducting compensatory literacy programmes, and teachers and
administrators in the TAFE sector are raising many questions concerning the literacy level of apprentices,
the relationship between literacy levels and success in apprenticeship courses, and the amount and type of
demands placed on apprentices’ literacy skills by their courses.

I an effort to.gather data which would be useful in decision-making related te literacy amongst
apprentices and the instructional materials and processes to which they are exposed, a programme of re-
search has been undertéken at Swinburne Technical College in Melbournme. This paper reports the findings
of some of the studies completed to date and provides data related to the following questions:

1. What is the reading age level of apprentices?

2. What is the readability level of the instructional materials used in apprenticeship courses?
Does this readability level exceed the reading age level of a significant proportion of apprentices?

3. Is there a relationship between apprentices' reading ability and thelr success in thelr courses?

4. To what extent are objectives requiring reading and writing stressed in the syllabuses‘of
apprenticeship courses?

The most readily apparent reason for examination of interrelationships among apprentices' literacy
levels, readability levels of their instructional materials, and the reading/writing skill démands of
apprenticeship courses is to answer the basic question, "Is the literacy of apprentices adequate to meét\
the demands of their training courses?” However, an evaluation of the "adequacy” of the literacy of
apprentices is more complex than it might appear on the surface. In making sound educational decisions
' coﬁcerning literacy level and its relationship to selection of studeats fox appreﬁtices&ip £faihiﬁg ana Eo

instructional materials used with apprentices, several issues must be consldered regarding the p&rpose of
apprenticeship training, L1.e. the training of skilled tradesmen. These issues include the following:

1. Whaﬁ level of literacy is actually needed to function competently as.a skilled tradesman, which

;is the job for which apprentices are being trained in their college courses? This ralses the concept of

fuﬁctional,literacy as cpposed to academic prestige and traditions. | |

2. Do trade course syllabuses for apprentices heavily stress reading and writing performance? Are
the objectives in syllabuses realistic reflections of the job requirements of tradesmen?

3. Do syllabus objectives show a match between the skills they aim to develop in apprentices and
the performanceg they demand in order to assess the skillls? ‘

If these issues are not addressed, then a study of existing levels of literacy in apﬁrentices is

merely a statistical exercise. Only by examining these issues can the "adequacy' of the literacy levels of
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apprentices and the appropriateness of the literacy demands of their courses be assessed. It is therafore

in the context of these issues that the data in this paper is presented and discussed.

READING SKILLS AND SUCCESS IN APPRENTICESHIP COURSES

There appears to be a general assumption that there is a relationship between appreﬁtices' reading
ability and their suecess in apprenticeship training courses. While this is quite a logical assumption,
there is very little concrete data availabie from the TAFE sector which directly relates apprentices' read-
ing ievels to academic success. It was therefore considered worthwhile to see if such a relationship
could, in fact, be empirically demonstrated as an introductory study in the Swinburne research programﬁe.

Methed. A random sample (N = 3154) of Swinburne first-year apprentices were tested for reading age

using the Gapadol Reading Comprehension Test. The reading ages of the sample group were collapsed into

three reading age groups (low = 8 yre. to 10 yrs. 1l months; medium = 1l yrs. to 13 yrs. 11 months; high =
14 yrs. and above). As a measure of academic success, trade instructors were then asked to rate the pers
formance of each appfentice in theery work as 'good," "fair," or "poor." Tha relationship of reading age
to instructer rating in theory work was then analysed by computing a chi-square value in a 3 x 3 con—
tingency table.

Results. Table 1 shows the contingency table, with calculated expected frequencies in parentheses
to the right of observgd frequencies, and chi-square analytical data under the table.

TABLE 1

Chi-8quare Table for First-Year Apprentices of Different Reading Ages Who Received
Good, Fair, and Poor Theory Ratings from Trade Instructors

READING AGES

LOW MEDIUM HIGH
o) 8 Yrs. to i1 Yrs. to 14 ¥rs, and Above
E g 10 ¥rs. 11 Menths 13 Yrs. 11 Months
f g Good 7 {E = 17.7) 23 (E = 22.8) 35 (E = 24.5)
- i
fe O
o’ &3] )
g ™ Fair 23 (E = 17.7) 24 (E = 22.8) 18 (B = 24.5)
E B
o i»]
Zz B
HoOB Poor 12 (B = 6.35) 7 (E = 8.5) § (E = 9.0)
2
= 21,00 ¢ = .35
< .001 (eritical value = 18.465) Cmax = .82 (for 3 x 3 table)
df = 4
e/ = 43

The chi-square and coefficient of continpency values for Table 1 demonstrate a statistically sig-
fificant relationship between apprentices’ reading age and their instructors' views of their success in
their theory work. An estimate of coefficient of determination {{C/Cmax}2 = .1849) shows that approxim—
gtely 18%Z of the variance in the apprentices' performance in theery work is accounted for by variance in
their reading ages. This suggests that while there are certainly other variables contributing to per-
formance rating, reading age makes a contribution which is large enough to be of practical as well as
statistical significance.

Two further studies suggested reasons for this ohserved relationship between apprentices’ reading

age and their academic performance.
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APPRENTICES' READING AGES AND READING LEVELS OF INSTRGCTIO&AL TEXT

It is believed by many in the TAFE sector that many apprentices have reading levels below that re-
quired by at least part of the print-medium instructional materials used in their training courses. At
the Second Auﬁtralian Adult Literacy Canerenée he;d in 1978 at Melbourne University, the concensus of
opinion from a workshop (attaﬁde& by one of the authors) of teachers concerned with literacy remed;atiOH
for apprentices was ﬁhat a reading age of thirteen years or less would result in an apprentice experi-
encing some difficulty with the maperials encountered during his first year's training.

A discrepancy between apprentices’ reading ages and reading levels of instructional materials has
been documented‘in a few empirical studies. At Canberra Technical College, one_stuéy (Stock, 1976} in-
dicated that at least 20% of the Ffirst-year apprentices there had a reading abiliry below that required
for comprehension of trade manuals and textbooks. An early study at Swinburne (Learmont, 1977), and one
conducted at Sale (Neal, 1977), concentrated on measuring and comparing the mean reading ages of apprent-
ices with the reading levels required by the texts used in apprentice courses as computed using readabil-
ity formulae. In both studies, a discrepancy was observed between the mean reading ages of the apprent-
{ices and the mean reading difficulty scores of the instructional material; the material required a read-
ing ability above that held by many apprenticesf

A large;scale study completed this year at Swinburne Technical College showed a similar discrepancy. .

Method. All first-vear apprentices entering the College in 1978 and 1979 (N = 328) were tested for

reading age using the Gapadol Reading Comprehension Test. A frequency table was constructed showing the

number and percentage of the sampie which fell into the ten reading age intervals {each spanning one
year) ranging from seven years to l& years and above. This frequency distribution was felt to be more
useful than summary statistics for examining the extent to which apprentices had reading ages below those
required ‘'by instructional materials.

A sample of 13 péssages were selected at random from textual materials used in teaching apprentices
in four different trades. These passages were subjected to readability analysis. The nature of:the
passages in the sample is shown in Table 2.

. TABLE 2
Composition of Textual Passages Sampled for Readability Testing

TRADE AREA NUMBER OF PASSAGES FROM NUMBER OF PASSAGES FROM
MODULE BOOXS REFERENCE TEXTS
Fitring and Machining ' 2 . ' 1
Plumbing and Mechanical Services 0 4
Electrical 2 .1
Building Construction ' 0 . : 3

TOTAL PASSAGES = 13

The grade readability level of each textual passage was calculated by applying the Fry Readability '
Formula (Fry, 1977). In order to obtain readability data in a form directly comparable with the teading
ages for apprentices yielded by the Gapadol Test, the grade readability levels of the textual passages

were converted to reading age equivalents by applying a standard formula (Harris and Sipay, 1975).
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Results. Table 3 shows the frequency distribution for the reading ages of the apprentices as

measured by the Gapadol Test.

) TABLE 3
Distribution of Reading Ages of Apprentices

READING AGE INTERVAL NUMBER OF SAMPLE IN INTERVAL PERCENTAGE OF SAMPLE °
(in Years and months) IN INTERVAL

7.0 - 7.11 1 — .%oy

8.0 - 8.11 5 1.5%

9.0 =~ 9.11 12 18.6% o - 0% é

10.0 -10.11 T 437 '

11.0 -11.12 ‘ 29 | __.8.9% b> 36.9%
12.6 -12.11 24 o 7.3% ?

13.0 -13.11 36 11.0% E

14.0 <1411 19 s |

15.0 -15.11 40 12.2z‘,..‘.£> 631k
16.0 and above 148 4san f .

_ : —
N = 328 100.0%

Table 4 shows the results of the readability amalysis of the 13 textual passages; listing both
grade level and reading age figures for each passage. The table alse shows the mean reading age of the
passages for each trade‘area, and the grand mean.of all passaées:'

The data iﬂ‘Tabies-B é;d &'sugéegts thét.a sﬁbstéﬂtial poftioh éflfhe éppreﬁtices tested (i.e., over
cne-fhifﬁ) might be expected ﬁo have difficultf.reéding'a coﬁsidafaﬁle.ﬁofticn-of the textual matérial
rapndonly ééiected for anaiyéis. The méan reaaability level fbr the 13 textﬁal.pésséges sampled is ap~-
proximaﬁely 14 years and 7 montﬁs. Even if thé material from the Eiectfical area, which appears fo skew
this ﬁean upwards,'is removed, the mean readabilit} level remains atllé years and 1 month. Only four of
the textual items sampled had a readability leﬁel below 14 yéars{. In cohtrésﬁ, a tbtél of 36.9% of the

appfentiées tested had reading ages below 14 yearé, and 18.6% had reading ages bélow 12 years.

EMPHASIS ON LITERACY SKILLS IN TRADE SYLLABUS OBJECTIVES

In another study recently completed at Swinburne Technical College, examination was made of the
extent te which reading and writing skills were emphasised in the objectives listed in the trade syl-
labuges used in apprenticeship courses.

Method. A random sample of 20 to 257 of the objectives from the apprenticeship syllabuses of each
of four trades were. drawn for analysis. The four trades were Fitting and Machining, Plumbing and Gas~
fitting, Electrical Mechanics, and Building Construction. Zach objective was analyseé by designating
both (1) the type of skill it implied (in a Bloom-type taxcnomy) and (2) the type of performance it
specified to demonsirate possession of the skill. Table 5 shows the skil% and performance categories
that were used for analysis of the sﬁilabﬁs bbjeétives. rEach.dbjective was tallied in the cell which

identified its'skill/performénce combination. Some objectiﬁaé réqdired“tWo”typeé of performaﬁce; these
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_ TABLE 4
Readability Figures for Textual Passages

TEXTUAL PASSAGE GRADE READABILITY READING AGE LEVEL
LEVEL" {in years and months)

Fitting and Machiniung

Passage 1 (Reference Text} 9 - 10 14.7
Passage 2 (Module Book) 9 - 142
Passage 3 (Module Book) 9 - 14.2
Mean = l4.4
Plumbing and Mechanical Services
Passage 1 (Reference Text) 7~ 8 12.7
Passage 2 (Reference Text) 7 -8 12.7
Passage 3 (Reference Text) 9 14.2
Passage 4 (Reference Text) i - 11 15,7
) Mean = 13,8
Elegkrical
Passage 1 {Reference Text) 13 or above >18.2
Passage 2 (Module Book) 10 - 11 5.7
Passage 3 (Module Book) 10 - 11 ) 15.7
Mean > 6.5
Building Construction ‘
Passage 1 (Reference Text) 8 13.2
Passage 2 {Reference Text) 12 17.2
Pagsage 3 {Reference Text) 7 . 12.2
Mean = 14.2

GRAND MEAN FOR ALL PASSAGES > 14.7

were listed in both the appropriate cells, but were tallled at- a value of .5 rather than 1.0. The
percentage of the samplgd objectives in each skill/performanca category was then calculated.

Results, While an analysis was made of the objectives of sach separate tréde area (Ryan, 1979a},
of primary inﬁerest to this paper are the results obtained when the four tryade areas were cémhined.‘
These results are shown in Table 6, which repérts the percentage of the objectives sampled from all
trades which gocuyred in each skill/#erformance ¢classification cell, and the row and column peréeﬁtages.

Table 6 suggests that the objsctives sampled from the trade syllabuses place a ratﬁer high level of
demand on apprentices' abiliry to obtaln knowledge from written materials and to demonstrate cowpetence
by means of writing. The total for the 'Verbal® column shows that 37.4% of the objectives sampled re-
quired demonstration of some sort of skill by means of a written performance. A total of 57.3% of the
objectives required demonstration of knowledge at the cogaltive or conceptual level as opposed to psycho—
motor or problem-solving skills, with 24.7% requiring demonstration of knowledge through a written per-
formance. A total of 34.9% of the objectives required demonstration of problemmsolving skills, with
12.7% requiriﬁg a written solution. It is noteworthy that only B.2% of the objectives reguired the
demonstration of psychomotor'skiils demonstrated by means of manual/physical performance. These per—
centage figures raise questions about the appropriateness oﬁ the types of tasks which are being used to

test the skills which a tradesman must possess for on-the~job competence.

DISCUSSION AND RECOMMENDATIONS

In light of the findings reported here that the syllabus objectives subjected to analysis placed

considerable demands on literacy skills and that the written instructional materials sampled required a
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TABLE 5
Types of Objectives Placed in Fach Category

Performance Categorisation

- MANUAL/PHYSICAL -t - NON. VERBAL S| VERBAL o - ) e NOTOANDICATLD
A 8 C ' P
The student is : '
asked to demon-
& 1| strate mastery of
51 a simple motor
=1 skill by actually
2| doing a task
£ 1 physically -
21 eg."mill a simple
tool'.
E F G ; H
The student is The student is The student is How the stwdent is
asked to show asked to show that] asked to show to show thot he

g o | that he knows he kpows about that he knows knows facts is hot

p 1 facts by copying | something by certain facts indicated in thése

b &S| information. doing : by writing objectives -

™ E| Copring is a (i) a diagram them down, eg. "The student

&l S manual skill OR will know or

3 requiring memory, {ii) a mathematical understand.....”

] but not ) calculation. :

— wnderstanding.. L. oL o b

o ' ;

&= I g . K ; L
The student is The student is The student ,is How the student is
asked to show that] asked to solve asked to solve to ghow that he
ke knows how to | & simple problem | a simple problem | "knows how to"
solve a simple by doing by writing down solve a simple

o | problem by doing (1) a diagram how. : problem is not
r“?i it. OR ‘ indicated in thesz
e 5 (ii) a mathematical ) objectives-eg,"the
g ow calculation. : student will know
A g how to....":
= - -

- M N 0 - P
-8 The student is The student is The student.is
& asked to show asked to show asked to show

» 1 that he knows how| that he knows how| that he knows how

21 to organise and To solve a to solve a
TUE copplete a complex problem complex problem by

S| complete job by by doing . writing down how.

doing it. (i) a diogram
(i1} a mathematical
calculatiop.

reading age ‘higher than that possessed by more than one-third of the apprentices tested, the chi~square
results showing a significant relationship between apprentices"reading age and their performance in
theory work are readily understood,

Several other TAFE colleges have contacted Swinburne about the studies reported here, and have
expressed a desire to replicate the studies and an opinion that similar results will be obtained with
their apprentices. This appears indicative of a reasonably widely held beilief in the TAFE sector in a
discrepahcj between the level of literacy possessed by many apprentices and that demanded by ;heir

training courses in technical colleges. Assuming this discrepancy is verified empirically, the question
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TABLE 6

Percentage of Objectives in Each Category

Performance Categonisalicn

MANUAL/PHYSICAL | NON VERBAL VERBAL NOT INDTCATED
- - — -
8.2% 8.2%
E G y
b.6% 24.2% 2%, 7% 3.,8% 57.3%
”I. ' L
16.2% 2% 16.4%
M‘- 0 P
5.8% 12.7% 18.5%
18.6% 40.47% 37.4% 4.0%

of how to c¢lose it will become an exttemely significant one for Technical and Further Education. One

approach would be to concentrate on aliering iearners, i.e. apprentices, to better fit the instructional

objectives and materiazls presented to them. Measures geared to this approach would include

of higher literacy standards as criteria for selection of apprentices, and the provision of

remedial programmes for apprentices whose level of literacy is below that required by their

basic assumption of this "change the learner" approach 1s that the instructional objectives

the setting
intensive
courses, A

and materials

being utilised are quite appropriate, aud that it is therefore the legrner who must be altered. There
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is, however, a feeling ampng some TAFE educators that the validity of this assumption should be carefully
examined and an alternative approach to the literacy gquestion considered,

This alternative approach would call for the alteration of instructional materials and objectives as
well as learners; that is, the bringing of the literacy demands of instruction into closer alignment with
the realistic needs of apprentices, as well as the offering of rewedial assistance to those apprentices
who need it. The primary issue in this approach is the defining of an appropriate level of functional
literacy for apprentices. Grey (1964) states that a person is functionally literate when he has the
reading and writing skills needed to perform all activities normally -expected in his culture or group.
Since apprentices are sent to TAFE colleges to be trained as skilled tradesmen, examination of the liter-
acy levels and performances needed for sctual on~the-job functioning as tradesmen would indicate what is
for them a functional level of literacy. This functional literacy level should then be reflected in turn
in the performance objectives and the Instructional materials which are used in the training courses
for apprentices.

Education has sometimes yielded to the temptation, cautioned against by todern linguists, té feel
that some larnguage is "better” than others because it is wore difficult to understand. Halliday (1969)
says that language is often used to define and consolidate a group, to include and exclude from a group,
showing who is one of the group and whe is not. When considering the language demands placed on apprent-—
ices, it is important to ask which aspects of language are functional for the learning ;hey‘need as
tradesmen and which are matters of an academic tradition of group-protection, fashiocn, and presgige.

Ryan (1979b) peints out that unnecessarily complex and formal language used in instrﬁcting and test-
ing apprentices can impede not only their ability to understand course contenﬁ, but also their willingness
to respond to questions about content which they do understané. She contequ that formally worded
questiens suggést to many apprentices that it is appropriate for them to answer in a langudge style
equally formal to that of the textbook, and that if they cannct respond dt this level of language sophm
istication, some apprentices choose not to respond at all. She states that she has often questionned
apprentices who have failed written ¢xaminations and found that they are able to glive detailed and
correct answers to test questions in a languagé style that is comfortable for them. When asked why they
did not answer the questions on thelr exam, many answer, "That's not the way it is in the book." It is
Byan's belief that an apprentice who makes this response has distinguished a difference between the
formal Jlanguage of ﬁis textbook and his own language level, and hés congidered his own version to be in~
appropriate for the classroom situation and inadequate to give him admittance te "the group who have
the knowledge.” .

The authors believe that the issue of a discrepancy between the literacy level of apprentices and
that demanded by théir training courses is a very important one for Technical and Further Education.

They recommend replication of studies such as the ones reported here to verify that this discrepancy is,
as many colleagues believe, a wide spread one in TAFE colleges. In dealing with the discrepancy, an apw-
proach incorperating the following features is suggested:

1. Careful and objective analysis of actual job requirements for the positions zs skilled trades-
men for which apprentices underge training

2. Development of instructional waterials and chjectives for apprentices that realistically reflect
both the level of language usage and the type of skill performance which job analysis indicates are

needed for op-the-~joh competence






