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The research compared Individualized ‘audio-visual geology - :

.
' R . P .

laboratory instruction-with'regular instruoo#oﬁ and .also
evaluated the formermas a supplemehtapy~learﬁlng‘resounoe;
’ :A controlled comparieon of the two instructional methods p
with 111 students in an introductory university geology ’ -
course 'was followed by ‘a longer formative evaluation using

., : A

‘the entire_class ‘of 366. Multiple regréssion analysis

of the controlled compariégp data revealed that\neither - ) ¢
¢ 1nstructiona1 method was predictive of students: test.J
~ fmarks, attitudes towards geology, or expected grades.
However the formative evaluation revealed thet in four ‘
 of the elght class sections, students who had used the W
. audio-Visual'instruction,in additioh to atéending regular t\ ’ ‘,3
‘labs scored higher on their 13b tests (p=2.05) than '
etﬁdenté attending regular labs only. 194 students used ~ .
the\audio—visoal maﬁeriai which they’feie was ertremely

useful for review. It was therefore'decided to,reﬁain the

——

% N
audio-visual laﬁgyas supplementary instru¢tion.
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T 1(1@#Scope of the Studi- o . Do

. ‘ - Over the' 1ast ten or f‘if‘teen, years, changing education-—

" ‘ ' 4 ‘
'al theory and methodology have brought many rad,ical changes

: k

- to the teaching process at eiementary and seCondary schqol

o ‘{_‘Level At university level, too, it 1is becoming increasing-

lﬂ » —.: -
ly obvious that the traditional lecture method of instruction )

) £

o is no longe}' adequate , on its own, to\meet the needs or L.

Lt L today's students.' This is particularly true at the first \
- / ‘/\\ i \. . . X . v

.‘year 1evel ' ) : , L AN . ‘_ .
@First year courses are, in many wayss ‘the most impor-

r Y 4 J - .

e tant courses that the university student takes, sd.nce they Q" At

T

1 r .

. provide’ the i‘pundation for his more specialized stud:ges in B

, following years. -',Yet, f‘irst year courses operate under"‘much
N . ! .
N morr severe constraint“s than those at a more advan‘ced levoel.- . .

-~ [

To begin with first year courses have the highest en-
rolilme t, and, with university admissions rising aé;ain this . .

can\of €x- mean class’ sizes of‘ four or five hundére‘d This,

o

however, i1s at a. time when cutbacks in(educaticnal spepding
3 have limitaed the number: of professbrs available to teach such

~ -classes. Furthermore, tr‘kind of flexibility peedeﬂ to- . . .

break large classes down into small groups is seldom possible

. . at first year level, when the students generally have, a full C

I 4 - Ni . M . . [y



schedule of 1ecture courses, and the logistios of their £ime- .

- v - '. ' *
' ’ tables have ‘been wonked out by computer '
l . . 5 . - 4 - n . ' o'
e Academically, too, fLrst yeartcourses are often caught '

\
|
\
|
oo 'in a. double‘bind On one hand these courses must be inter—
esting enough to catch the student s attention, ‘and encourag;' - | |

o :‘ him to go on ip that supject are;,-but at the same,timeJ the R

. \ .- ) : ‘

|
|
|

AsintrOQuctory course must provide a broad4baSed, factual -
L D

introduction to the subject that will provid the foundat!op .

-/ ", ., for more advanced studles. Some happy medium must be found

- - ¢t 2

a between "bird"'courses that are fun but, irrelevant andrthe .. .

] ' - .kind of ”heavy" courses that bury the hapless student beneath
)

o ) i a mound of facts to be memorized (and all too sbonh forgotten)f ' l.

S.. NV In addition, current eddcational theory stresses the need to- ‘ .

® H

. .cater°to individual student differencestand learning needs.

b While, most professors would afree wholeheartedly with this’

S , .. . |

v -.' idea, they fimﬁ it difficult to put into practice at the 0 .

% o . first yea?*level When ﬂaced with a crowd of four or.five /}

°q . » o .
i L. : « hundred, professors too often find that they must process- e 7

. %

M . the class'in bulk, instead of adjuseing to differing student
|
|
|

s w ‘{iearni;gLabilities: or encouraging the developmen? of indi- ) % %
vidual learning habits . N .
. - N The problem faeing professors at the first year level, 3 '
';‘:i(' ST _then, 1s this: how can they teach and ensure ‘that the stu- "
dents learn, given the physical and, academic qonstraints | v
:) o that exist? ! T _ ' o ' *~ T, T
< ) d ‘ “ . W ' . -
, - . ' . N
‘ = : e | . |
’? . | . . ' ‘!‘ A : B



. v

1.2 Possible’ Solutions

&

»- . ~-
/ I
n

o ,2 Various solutions to this problem ‘hayve been’ suggested

b
the most 66vious being simply to rgduce the number»of stu-

dentS'in first ‘year classes. One’ method.of accoﬂblishing

this 1s to cut Back on admissions to'first year. In the

—

- present economic climate, however this 1s plainly out of

. -v{%’;j
everything in!khei

¢

the questfon,kand Zpst universities are, in Tact doing

power to increase~admissions to first:

'
~ . ¢ ~

yealﬂ.-J s.‘@_: . .- " . . I ' . ) . .  } .

Another possible way of handling the large number§ of

'w

fir t year stuﬁents is to break classes down-into smail

ma ageable sections. This, however, means increasing teach-

J

\__-(3
ing s?arf if enrollment %ﬁ to be maintained, and also creates

impossible space,and timetabling difficulties. %mill another

.
r

‘solution which enjoyed considerable popwlarity with universi—

Cx e

ty administrators at one thkme was the televised leoture.

This,system however, while conserving space 'and teaching

' staff and Q;jfenting khe appearance of’ modernity, generally

,-left students unenthusiastic and feeling more depersona}ized "l

.phas

o«

¢

than ever. . . ,
. ' ' IR
3 ejhé most‘iikely,possible solutio"would seem to be to

i
out the dependence on ape large group lecture by the

use of self instructional programmes that allow the student

-

to cover the course material on his own, at 'his own-speed -

3 -

deividualized instruction, in one'form or’ another, seems ‘to

offe.r the abestl -chance oD improving fi‘rst year instnuction,

\ - ! »



. .
? . . - M a *' -
. R .
R }

' ' ,' sihce 1t ean o;erpoﬁe the restrictions q’ time, classroom
space,'teacﬁfhg staff pﬁd high enrollment that so-often haﬁ—

J ‘ t per the e%ﬁgctivenesé of Instruction at the first year level. °
A fﬁis_is’not%%o say that indigidqglizeq instruction, per se, '’
is a Setter'meﬁhod of ihstruc?ign"than,the 1ecture; - Rather, N
{it is to point out- that glven thé particu}ar physical ‘and . . . ot
Wacademib’congtraints that exist'at first year levqla-indi;
;‘ vidualized instruction ﬁa;”aafiexibiiity'that ﬁhellectqré T,
format lacks. (cf. Du@in ﬁ Taveggia, 1968). RS '

¢

R 1.3 ,Backgfound on Individdaliged Instruction
) ";‘ . Individualized instruétion is _not a new 1idea. ALl of‘
ugican pémember classes 1ﬁ primary and secondary schopl in

whicﬁ we were given (ér chos;;for ourselves) individuai bro—
ject . toplcs tg work.thréugh on our dGwn. Some’of us hay also

'

_have'been‘exposed.to programmed learniﬁg and self-test".
material.~ What 1s new 1s the wéy'in which individualized ®
ins%ructionﬂis now béing used to replace or gugment t@e tra- ,
. ‘ uditi??al 1ecfure‘format thgt“has bi?n the basic featgre of 1
_ education at all levels for so long. | | J
N Indiv;dualiéed initruétion is, of course, not limited ' e
_td the;two gxamples~mentioned bove . ~Rather\ it enco;Basses ‘
2 a qogntleés'vagiety of instrdcjional techhiques'related by |
. .thé fact that they ‘are student-centied rather ‘than teacher-
: ~ centred.
LA . - (- ¢

This means that, given.the material which must be -
O \ : , ,‘
learﬁed,fthe student takes much of the.responsibility-for his ;-

. own 1eatn1ng, and the focus shifts from the ‘teacher In the
\ - ~' . , ( , 'n o

. '
_ - o [ * aa— R




\ - . '\-  o
. | ' o - .

classroom as .the priﬁéry sourbe of Instruction to the stu-
dent as seltheacﬁér. In o%der to 11lustrate the fange“of

-

individualized lkarning modes, and to offer some concrete

~

examples, it yiil gg?useful to réfgr to the following modef,

based on that éXVen*bin:V. Edling iﬂllndividualized instruc-—
. . - s * L ; - ’

[N

tion: A manual for administrators.

.. > . . *

4;\, .

[

: _OBJECTIVES - !
School Determined Learner Selected
/ . ‘ ¢ .
'8‘. . : ’ -
'_35 " A . , C -, )
0 E "Individyally Personalized
S H Diagnosed & . :
. qas Prescribed . ' .
< [ ) - ' L ’
H .
Q T X
N ‘ .
‘ £ o B : D &
[VIN )
SR N N '
3o Self-Directed " Indépendent
Qo ' " Study
171 .
) '- s ~~— 'y
= Figh 1-

’
t

. 3 oo ) o " . T ”

The type of 1individualized instructlion, as @1lustrated.

by this diagram, varies depending on the extent to which the
learner must work Qithin a glven framewbrg, or 1s givéh a

[ 4

" completely free hand. Academic objeeti?es caﬁ be set'by the
teacher, or'chosen by the student. ﬁikewae,*the learning » i
_material:iﬁseif (books, notes, audio-visualy, etc;) ﬁay be "
proﬁiéed by the)teacher, or-ch;sen by the $tudent. 'Each '

L4
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eopbination of these-factors producés a different type of
individualized instruction) For example, variation "D" on

the diagram, where both educational objectives and learning
N

. materials are chosen by ‘the student represents one extreme

This kind of individualized instruction leaves the learner

completely free to learn what he waﬁts«within a given subJect

area. At university-level, this is the kind of instructional

technique generally used for graduate level "Readings"

courses. ' )

At the other corner of the diagram is the kind of indi-

'vidualized instruction in which both the objectives and the

‘learniﬂk materials have been deteﬁmined in advance by the

teacher. These can be individually,determined for each Y
student (Individuallwarescribed Instruction), or for the
class as a whole. The latter variety 1s by,far the most

common , ,and includes programmed instruction, Learning Activity

~Packages (Kapfer & Ovard 1971), and modular instruction such

as that presently’being developed at MeGill University (see

Goldschmid & Goldschmid, 1972). The student<may well be

ogivén a fair amount of cheice within ‘this framéWork”Oi.e. how

- many of the prescribed objegtives he wishes to master, and

which of the suggested learnirig materials he wishes ‘to use ¥,

.
v

- but the chbices have been pre-determined by, the teacher.

Between these "‘two variletles of individualized inatruc-

. tion, there are programmes in whilch the teacher sets the

objectives for the course, but allows the'student to reach

J‘

L4

)
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’ . . ’

L]

‘these any way he wisheer"B");'prdgrammes in which the 1earn-'

, : ‘ er selects his own objectives ‘but is limited in the learn-
- ing materials available to him. ("C"), and countless varia—

- - "~tions——in between. ~ ) = - - S -

1

The "A” varlety of individualized instructiOn, in which .

objectives and learning materials are determined by’ the
-, o
0 teacher, 1s the one most- commonly applied to first year’ uni—

. vérsity courses. , Here, becau e.the courses are 1introductory,

'kand must serve as the basis for‘later, more specialized
study, it is important that the teacher'have a fair amount \U‘
-~ > ’ -

L 3

|

)

l

; ,_:’ " . of'control over what is learned . This involves a fair

‘ B R amount of control over the wa; in which the material is

| o ‘ learned as well, but need not mean a rigid course oﬁ in@&ﬁ%c—

1 tion which the student wust follow without deviation. _At _ ..
| . McGill University, for example, where over a dozen first year

courses have been converted to the "moduiar" individualized -
~ . * . ’ L
format, students must achieve"certain baslc objectives, but

‘then have a choice of” severalggdditional sdpplementary ob;_

Jectives towards which they may work. Likewise, modes of
A ) '
presentatioh vary greatly. Most of the modules are based on

Senn . print material (books, Special coursennotes, readings, etec.) i

7

supplemented,by audio—v1sua1 presentations (tapé slide, video—

.

_tape, film loops, etc.) and ‘various’ other practical proJect

' \ assignments.' All of these are carefully chosen by the teach-

3

er. to support "the course obJectives



Under‘thig sz?tem{ the'student,works through' most of the L

course material o th o%n,fand at his own'speed Group ’

tutorials and small lectures are generally 1ntegrated with

the individual work in order to allow for discussion and . B

questions. The responsibility for meeting the co%rse objec- ) ;‘

tives, however, is the student's
4 " "»

There are several advantages to this type of instruc- . vt

N -

tion, advantages which counteract many of the constraints‘
mentioned earlien From anwacademic point of view, individ- " v’
ualized instruction demands a great deal of careful prepara- '
tion by the teaching staff, and ls thus likely to be better :

organized, and more coherent than‘a series of lectures.

Since the stndent must oe able to work through tne material ! o
) largely on his own, it‘;ust be .as clear and unamblguous as . (/
- possible. The self—pacing aspect of the instruction allows ™ o
che student to move at his own speed "and allows thé teacher L j.
v

to concentrate on individual problemﬁ/ rather than tying up

the whole classtfor review

. tions that large lectyre classes demand. Likewis
/

1t ,:f

0y

.

to operate in'a much more 1nfor6al way (i.e. con ucting‘Egi\\ -

torials, giving special "enrichment%wlectures,

o

swering C

M

\individual student questions). ; g




3 ~” Y Q

o The;E_gre, of course, disadvantages to the system.

irst of all, the time required to pqepare iﬁdividualized

Y

" course material is often more -than un%versity staff can give.
Students "too,. find difficulty adjusting to the. responsibiIity
%f handling their own learning, and often do not make full

) use~of the materials providedi ' \3 ,

For uniQeréitie& unwilling, or unable, to.convert entire

the best compnpmise may
; be to use individualized instruction as: an adJunct to the

courses to/the individuéiized format,

existing lecture courses. In~-this way, the bulk of the ¢ é

Yoo course can _still be taught by the traditional method, with
‘ : individ:;lized instructional material available for the kind
of individual enrichment and revilew that'is 50 difficul? to
C  handle in &.large class:. ﬁ‘hls,' in fact, is the kind of

. instructional programme evaluated by the present study.

£y
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ilaboratory sectlion of thgge hours per week. The laboratory

CHAPTER' IT - . e

. g, .
SCOPE OF THE PROBLEM , -

The preceding chapter has outlined some of the prob4

.
- »

_lems that.beset first year university courses, and has shown

‘how individualized instruction could overcome some of these

difficulties. We can now turn to the examination of a '

’

. specific course with dperatiodal problems similar to those

already discussed where it will be shown how one variety of

individualized instruction was adapted ‘to, meet fhe needs of,

-staff:and students. ' A\

iy

2.1 Course Description and Constraint&

P —

Thejhurodﬁctory geology course (Geology 010) in the
Applied §cience Faculty of Queen's University at Kingstq& is
a compulsory credit for all first year students in'the\QW

Abplied écie ce programme. It is designed to glve students

an introduc ion to the principles of geology, and also. to
provide t ‘e who may never take another geology course with
deasic knoyledge of the subject The course includes ﬁWo.
hours of lectures per week for two terms, and a one-term

(3

section's purpose ‘is to teach students how to idenoify bas;c

o

rock and mineral formations, and how to read topographic maps.

The.laboratory section also'aims to provide students with a
grounding in the scientific method ti;e: the €§pe of deduct-

ive reasoning necessary to draw conclusions about_geologicgl‘

-




o ; .o=11 -

'
[ s

structures base8l on the ohservation of 1Mividual charagger-
. ) .

-istics). ‘Enrollment in the coursé 1is high (anywhere(ﬁrom

< 5

’350 to 450 studenks).

-

1

The problems ommon to most first year courses, outlined

in Chapter have en particularly evident in the labora—

tory section of eology 010. Traditionally, thils laboratory

section has een jaught by dividing the class into groups\of’)

approximately twe ty five students, each group, managed by a

post-graduate or fourfﬁ—year student lab demonstrator. Each
. . -~ . 3

lab period has followed the same procedure' the lab demon-—

stratort gilves a brief half- houn lecture, then directs Bhg_,

estudents to pérform the exercises s€t<nt in their lab manuals

using thaisample trays or maps provided\ Usually, only_one

lab period was devoted té each, topic, which meant that those

- & N
who missed a lab were in trouble, although some time was \

generally.made availlable for-review before the examination.

}
During the 1972-73 session when this study began, the stu—

dents”in the 1aboratony section of Geology 010 were given one
emid‘term test 1n rock and mineral identification, then sat
the final examination £or the 1lab section‘at Christmas AThe
results of this examination counted for approximately one-
third of the final mark for the entire course.

The 1972- 73 session of the Geology 010 lab was unsatis—

factory_to both staff and students alike. The most.obvious

N ' N

problem was overcrowding. Only one medium-sized.lab room was ..

available for each group. -If all the students attended,
L I ‘
;’s’ ¢ ¢ o

.

o
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there was, very little space for experimental work and. in-

structors found\\t\difficult to make themselves heard or

[

v , undekftood. Furthermore, because of the shortage of lab -’
instructorsi)an the large ndmher\of)students enrolled in
in

the courseA(app ximately 350), some structors had to give

the same lab ‘demonstration and lecture four times per week @

fto four different grqups | ¢

. . . Y
with the"lab amory. the students. Many were arriving late and
A . b ' ~
leaving earlyh and instructors reported that ldrge numbers oy '
]
,did rot seem to have grasped even the most basic concepts <o

Because oT ‘the: large number of fdcts to be memorized (e g

* . ‘Pfinally, there was.almost umlversal dissatisfaction'

- the ideqtifying|characteristics of some two dozen rocks and .

minerals), 1t was -most important that‘the.stuQents be able"

[ 1

to review“constantlyu Yet, because of‘tnb'shortage of staff :

» . and the rigldity of the }irst year timetable; 1t was imposa

2 siple to schedule extra classes=for,review. Even those who N

\\; < . i
Wisﬁed to examine xhe specimen trﬁys on their own were frus-'.

f trated because the 1ab room was 'locked in the evenings and*on'

. weekends Even when it was left\open during the day, there

.-

‘ ¢ o s -
. . were no instructors on hand to answer questions. | ;
v - ’ - . . v !

v~ Not- surprisingly, the instructors were over-worked and

"frustrated by the studqnts' lack of interest. The studenqS /

e} -

on the other hand, were confused or bored, or both. - , ‘

The Geology Department stafr were faced with a familiar
N k! #\ . )
' ',dilemma. On one hand, there was obviously a need for changes

. L
.
M . *
- - & °
.



-investigated. - .

P

) ' '_—.13...

that would improve the quality of, the teaching 1h the 1lab
i
section and allow instructors to cover the course material

with adequate time for review. On-the other hand there

A - ]

were the many restrictions of space, timetabiing, staff .
shortages and overcrowded classes. The problem, then, was

to find a solution that would reconcile these difficulties,

2.2 Possible Solutions " / . . . . /ﬂ.

" Many possiblevsolutions were investigated in the hope of

’ finding an easy solution. At M first, it seemed that the most

.

obvidus remedy would betsimply to reduce the number of stu—

dents in each lab group. Because of the shortage of instruc-

& u \ s

o tors and- the difficulties of timetabling,)this was ruled out. . .

-
It became more and more apparent that there was not only a

&

need - té improve the physical operation of the 1lab but also

to improve the presentation .and content of the lab in order ' |
to link it more clpsely with the lecture material and to
mdke 1t more interesting for the students It was at this
point that the author. suggested to the Geology Department

that some kiﬁd of individualized audio-visual instruction be

. . I - ,".. N L
‘The author's father, Mr. R.C./E. Bray, was-in charge Ca

1

of the overall organizatlion of the Geology OlO'lab section, *°

. and, as a result of discuseions with him‘and‘with the Geology ’
. -' N

Department staff, the author submitted a brief outﬁning ways
in which individualized audio-visual instruction might be

used'to ogercome the -problems being encountered.

’

'
. . . B
*
» '
. fy ®
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The brief pointediout filrst of -all that an audio-visual.
mode of presentation would be weli'suited to %H; courseﬂcon-‘
tent and might help to improve the quality of instruction.
Because the lab section is cogcerned with the 1dentification

,My
and recognitioa'of rocks and minerals, and with the dsg\of

P

:&—-“(
topographic maps, visual aids have always played a large part
in the teaching of the course. The students are already,

supplied with trays of specirg;ans2 and with topographic maps:\\

' but there are many other aspects of geological formation

.

. ‘lab demonstrator. - They would also provide.an alternative .

_scopic thin section, or underground. ' This added dimension

. would take the lab beyond the.mere memorization of rock and &

-

lab and might’help to keep the students' intereft.

which could be “aught very effectively using coloured slides o
orrhotographs, were such materials made available., For

example, slides. could .be used .to show what rocks look like

in-their natural environment, or what they look like In micro-

~

mineral samples; yet would link the specimens in the tray

, to thellarger more important geological concepts A o L
‘ Audio visual 1lab instruction vprepared in individualized
packages, could also overcome the physical restrictions of
time, space and number of teaching staff. Used'in conjunc-
tion with the regular lab, such se1f¥instructional audio-
visual 1ab unrts would allow students to revliew, or pick up
\missed lab periods without involving the entire class, or the

-

mode of instruction -- one which would extend the scope of the -

2 . N '
. 3
e .
. N .

, A . R




verted his lab room into an individual study centre.

.vﬂ

_trated with film strip/film loop material.

.= 15 -

. . . -

133

2.3 Review of Related Projects 3 ~ .

v
e “

In e}amining the possibility of individualized audio—
visual lab instruction, the author drew largely on existing
programmes of this nature, and in particular, the '"audio-
tutorial“ system developed by S. N Postiethwait for his . e
Botany class at Purdue University (Postlethwait Novak &

! P

Murray,.1969)u Postlethwait developed his course in 1962, -

with the aim of providing instruction that would allow for {<

the great diversity of backgroynds, ilnterests, andrcapabili-
.ties of his 580 students. Scrapping.themtraditionalyformat ’

of—one ingtructor facing:a large number of students, he con- .

oA

'Study

carrels were set up,“each Titted’with tape recorder’and*film

K strip/film loop projector, plus any other materials dr equip-

ment that the student might need for his 1ab work Tge lab

instruction for each week was provided via tape, and illus-

»

The taped infor-

.matlon, however, was not merely a recorded lecture, but rath-

'
er: a commentary linking and explaining a wide variety of 1ab

activities.

\

logical- sequence based on the objectives for each week'

These’ activities were carefully arranged in, a

S t Udy ’ ;‘_’,’ N
. - s ¥ .
The lab operated on an open-hours system, s0 that stu-~ ’
I Y‘

dents could come in whenever they wished, and spend as much

time as they felt they needed Instructors were on hand to

answer questions, and met with the students in small tutorial

.
‘4
) 1

\r NN
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. groups each week to clear up any problems, and-test the stu-

dents' knowledge. _ - B -
'Postlethwait;s eiperiment worked remarkably well, and
has since become the.prototype for many;similar‘projekts.
Its éreatest success was that‘it did improve tHe quality of:
instruction while allowing for differing student interests
and 1earning abilities. Students liked being able“&gﬁ:ﬁ;ﬁsi
through the lab at their own speed, reviewing where necessary.
.quthermore, the '‘careful planning that went into deslgning.

_‘the individyalized instruction paid off. Postlethwait found . L
that he was abie to increase the content’of his course, and ' -
still enahle'the studentézgo meet the course obfectives. .

. From a more practical point of view the audio-tutorial for-
mat cut down on instructors' teaqhing hours, yet gave them
more time to give individual help~to "students with pdrticular
. difficulties. Finally,-the open—hours scheduling of the g
3 ‘lahs aliowed more. students to take the counse with no’in~“ - .
crease in t "amount of -classroom space required: ‘
ALthoudl the audio—tutorial ‘format can be ‘adapted to
suit almost ny kind of course, it appears to be most use-
ful' for practical sclence courses, where it allows the inte-
gration of a wide variety of activities, and the presentation
’ of a large number of facts, while still demanding a great

» amount af participation from the learner. Thus3 botany, ) B

biology, chemistry, and physiegs courses Seem.to have made .
“I / -

- \
- a ~ ) ‘ .
. - Al
. \ e !
. . [ - .
| . | o
. , . .

the greatest use of audio—tutorialginstrudtion to date.
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Recently,‘howevqr, “the audio tutorial method (or similar -

types of individualized audio—visual instruction) have been
tried out on university-level geology coursessa$ well - ’
Geologyﬁ din fact, seems‘to be a’ subject partLCularly
suited’to this method pf instruction, for a number of rea- .
sons. (1) It has a strong visual element, 1in that students
" fust learn how to identify rock and mineral specimens, recog-

- M q

nize significant geotoglical structures and’ read topographic
' / ¢ " . . ‘ A
'maps. This would. suygest that slides, and other visual

material, could be\used to advantage. (2) It requires,that ’ v v

-

.the student be ablecto relate the samples used 1in the lab to

geological structures in their natural form. This also would '
:‘?) . .
-indicate that slides and other visuals could be used to. link,“ 1

-

the specimens to the world outside (3) Practical experih

X /
\\\ntal work is important, and the studcnt must learn how to » . - 4

apply many complicated identification procedures. This is

very difficult to teach to ‘a large class, and individualided

. instruction ‘¢can provide the kind of personal tutoring tHat

. 18 often required.gw(u) In 6rder to do well in geology, .

.the student must assimilate %?large‘QUmber~of facts, and
N . o

>must understand-each new concept before proceeding to learn

thegnextN Here dgain, individualized instriction has thesw? A

adgantage over large group learning, since it allows the

-

student’%o proceed at his own pace, repeating and reviewing' o L

~= where necessary. -~

Ay

. Research carried out on geology courses utilizing indi-

»
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vidualized audio-visual, instryction has shown that theseos
s x'- cohrses are suctessful Yarger dnd Cranson (1969) developed
," an audio-tutorial programme for their EartheSciences course
A at Lansing éommunity College, and found tnat the marks of
the students in the audio-tutorial section were eQual to or
better.ths§ those of students receiving conventional in-
struction Furthermore, they found ‘that students were over-
-whelmingly in favour.Of the audio- tutorial as opposed to the ™
xconventional lecture 1ab format (based on approximately 900
responses). Gould Langford "and Mott (1972) compared indi- |
vidualized audio-visual and conventional teaching’approaches
over a two-~year period using their Earth Sciences course at .
! St. Petersburg Junior College and’found that the students |
receiving audio-visual instruction consistently got higher
1 © . ™ marks. Similar result%/were“obtained'by“81emankowsk1 and
: . ~Qazeau (1969) in their Physical Geology course at St®te
Unfiversity College, Buffalo, -and by Ladd and Brown (1973)
B | at Boston College. At the University eof Michigan, McClurg
(1971) compared .98 audio—tutorial laboratory students with |
g > 14 students in a reguler éeolopy programme, and aithough he
‘ f =:found no significant dif%srence it "test marks'between the
y two groups, he-did find that students had a much more posl-
tive attjtude towards the audio—tutorial format. Finally,
an extg:zive evaluation of an audio-tutorlal geology

o leboratory has &ben carried out by-SweeE,'Bates arid Maccini

, -(1971) at Ohio State University, with a class of,280 students.

Y




.method of instruction.

‘19“ . . ) A
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Unlike the previously-mentioned studies, this was not a -

teaching at university level. It was found that\ the audio- =~

tutorial instruction was academically sound sinc ‘students v

»

were able to meet coque objectives. Sweet Bates nd‘Macci—
nli also found that th; audlo-tutorial mode of presen gtidn

enaéled them to increase the content and complexit& of the
course material while stiil e?s?ring that students reaghed
the eeurse objectives.‘ Edrthermore,‘éﬂ% of the student

expressed a positive attitude towards the audio-tutorial

Mention should alsaq be made of the geology courses.
developed by the Open University in Great §}itain (see
Wilson, 1971). Open University courses are gesigned for
indiviﬁzgiﬁhome stddy; since  the unive;sity has no centr
campus. The core of each course is formed by specially
written teaching texq§, incorporating self-assessmest telsts. ‘ i
The other eomponents of the teeching system are televisipn .
and radio broadeasts, tutor-marked assignments ahd~co@g ter-
' o in-

. 4
cludes a homePractical kit, sent to each student, cortaining

marked assignmentsl The introductory geology course a

a speeially desligned petrological microscope, rock spetimens,
thin, sections of some of the rocky, mineral spécimers;

crystal an&ufessil models.

e

The Open University.éourses provide a particulariy\in-

W -

¥




teresting exaﬁple-of 1ndiv1dualized instruction, since stu-
dents must not énly Qork,through the course materiaI‘on
their owh but isolated from other students 1in the course as
well. Evaluat;on to date has shown the Open University .
courseg to be iargéiy successful, and the careful ieamworﬁ
that went idso the preparation of the courses has produced .

very impressive teachinglpaterials. -

In summary, theﬁ, it appeafs‘that an igdividuelized

' -t audio-ﬁisual method of 1nstruction for unilversity-level
geology is academically sound and popular with students. It
B ‘ "should be noted in connection with student attitudes that
‘ \\\\\\\'«~ previous studies have only triedﬁto measure student attltudes

towards the type of instruction,"either regular or individ-

ualized audio visual. There do not seem to have been any
A Y

efforts made to examine the effects of the different ‘modes

|

|

‘ N

- .

| of instruction on students' attlitudes towards the courge in
} f

[

|

general. It might be éxpected that. students would be more

o

e interested in a particular course if they 11kedf;the way in

v which the course was presented. There have, however, oeen“
. N

no studies in the fleld of-.geology to test this assumptiodn.

1

It does appear, however, that there 1is evidence to

support’ the following statements in fdvour of individualized

- . . '

audlo-visual instruction:

. (a) test marks of students receivingiindividualized audio~

<;“ visuaf‘instruction are ‘équal to or higher than marks of
] - P

R students receiving regular .Anstruction (Gould, Langford

.
4 ' '

y " ’ . - o <¢
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& Mott, 1972; Ladd & Brown, 1§73; Siemankowski &

. Cazeau, 1969; Yarger & Cranson, 1969. ) ' e

(b) students prefer 1ndividualized audio visual instruction
“to regu}ar_instruction. (MeClurg, 1971; Postlethwait,
1962; Yarger & Cranson, 1969). ' ;' :

(¢) the individualized audlo-visual format allows more

-

efficient use of classroom space and teaching staff,
k_ . .

allowing more'time;gor Instruction and review without

having to reduce class size. (McClurg, 1971'(Post1e-

thwaitl 1962; Sw$et Bates & Maccini, 1971) . 0

On the. basis of this evidence, it was decided that the
author and Mr.’R .C.E. Bray would prepare individualized aydio—
visual lab instruction for part of the Geology 010 1m¥
course, to be used‘as an adjunct to the regular lab instruc-
tion. The effectiveness of this new‘moPe of instruction was
then to be tested during thé 1973 ~74 acadehic year to see
whether 1t might overcome the practical ‘administrative prob- |

lems mentioned ;;rlier and improve the quality of the
7 Geology 010 1ab. V. o ¢ -

& . - ) ! ¢ N
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- ' CHAPTER III

‘ - o A

~ ' DESCRIPTION OF THE PILOT STUDY

During the 1973-74 session' the pilot, project ior an
individualized audio-visual system of geology lab instruc— L
tion was cdrried out by the authon and the Geology Depart—
ment staff at Queen s University in Kingston The purpose .
of this pilot project, as already stated, was to set up an
alternative form of lab instruction for Geology 010, and to’
/ o evaluate its practical and academic feasibility The re:
' sults of this pilot project were to be used by the Geology - .
Department to determine: (1) whether the entire lab section

S should be converted to an- individualized audio visual format;

o ~"

(2) *whether the audio-visual Tab instruct{on should}be used

. LY

as an adjunct to the regular 1ab instruction' or (3) whether
thg‘andio -visual lab instruction should be discarded in

favour of,improving tqs regular lab instruction .

3.1 Procedure

It was declided that audio—visual lab units would be pre- v o

pared for. the first four units of the lab section only

(Minerals, Igneous Rocks, Sedimentary Rocks, and Metamorphic ¢

-

Rocks) since these units contain a great deal of factual and )

-theoretical infoﬂmation, and- have caused most difficulties - 37

*

! for students in the past. K These audio-visual lab units were {
to be made available in one of the lab rooms during the eve-
ning ‘and on weekends for supplementary study and review for

B .
)
,
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- T oy .
any students in Geology 010 wishing %®s. 'make use of them. A

°

. - . >,
senior student was to be on hand while the audio-visual lab
room was open: to issue equipment and to answer questions. In

v

order to evaluate the project, it was decided that records

w

“would be kept of the names of studentSrpsing-the,audié-visu— {

-al lab material, to see whether any canclusions could be

drawn from their mid-term and Christmas examination-marks. &

: y oL —
Students' opinlons of the project were to be ‘measured by a-
.questionnaire h ed out after the lab course had finished. wmwj;/

Opinio ere .also to be gathered from the audio-visual 1ab'

demonstrators and other Geology 010 teaching spaff. i .
- 6 ) - * \
3.2 Preparation of Materials

The audio-visual lab material was prepared by the aﬁthor

~and Mr. RTUC.E. Bray in consultation with the professors

-~

handling the lecture section of Geology 010. The first step -

[

in the develbpment procedure was to decide on the overall

-objectives for the four audio-visual Tab units. It was de-
cided that students who worked through all four units -should
be able to: (1) apply to any unknown specimens the system-

atic procedure for identifying rock and mineral specimens,
4

a

and (2) relate the individual specimens to the rock forma-.

tions as thgi pecur-in the field and to the appearance of

rocks as seen under the microscope. ) R

It was also Intended that the audiolvisual lab units - <

L 4 v t o . '

would help develop the kind of'methodical reasoning that goes.

-
'

b
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beyond mere ‘memérization of the'samples in the specimen tnay
to handle scientific deduction gbout larger- rock formations.
Finally, it was hoped that the audio-visual format would

spark the students' interest,, and_encourage them to learn

more apout'geology.
Ghe success of the two main objectives was to be evalu-
r ated by considering studentsf marks on the mid—term rock and

mineral identification test and -on the Ghristmas examinatlon.

‘. 5

P | ‘

" Although both these tests were set by the Geology Department,'
and. were not - specifically keyed to the objectives of the
waudlo—visdel lab units, it was felt that the}objectives for.
the audio-visual lab unlts were essentially identical to ) '
‘those of the regular lap‘units. R
The two sub-objectives were to be evaluated by respon-
- v ses. to a ques%ionnaire handed out attthe end of the 1ab ., \
! course to all students who had used the audio visual lab.

Obviously, both testing instruments were far froq exact_

but 1t was felt that they uld be adequate for the purely

formative evaiﬁation reqdired Tor the pilot project.

Once the. overall objectives for the audlo-visual lab o .

©

’units were determined, individual objectites were-iet for
4{ each unit, and’a‘lqglcal‘sequence of instruction and lab
| . activity worked out that would accoﬁplish'these\aims. As

'the-instructional“sequence was'drawn up,‘the most~effect1ve‘ " ' .

way of illustrating each concept was decided (L.e. slides, .

. B S
specimens, lab notes, textbook etc.) so that the audio-

~ N J ' »
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'activities, all fitting the final objectives.

~

. =25 -
§
visual'lab units would contaln a wide and varied selection of

« !

The spoken (Laped) portions of the labs were kept as
(shor;/aS'possible Where background information was deemed '
neoessarw ‘a brief spoken lntroduction was supplied and the
sFudent was‘ghen referred to the relevant pages of his text—‘

book or lab notes. Furthermore, slides were used sparingly,

‘and only to illus}rate concepts that could-not be illustrated

adeﬁuately by the samples in the specimen-trays. In this way

the author hoped to avo the pltfall of making a flashy:
*slide-show" that would}j::\éive the student an.opportunisy ‘
to try and ‘find the lmportant features in the actuél miner~-
als ano roéks ghemsélves. Instead, slides were used‘to .

broaden the'scope of the basic lab material. For example,,

slides were provided to show alternate s;mples of the\speci-

_mens in the trays, especially }n cases’where the specimen .
'could exist 1in many different colours and shapes (e.g. quartz)

* Slides showiﬁg microscople thin sections of roek were also ,

N

included to expYain t%e concepts of texture and conposition
(e g. grain size, clastic and crystalline fornation, ete.)

that are\t/yen not easily visible to the naked eye in the °

hand,samples._ And finally, as many slides -:as possible were
1ncluded that showed how the rocks and-minerals being stud-
ied might appear in the field or underground. As additional
visual material, two excellent sets of commercial phoﬁo— 7

graphs of rocks and minerals. were purchased, whicq were to




be posted on the bull'etin board in the lab room
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The format for each of the four audio- visual units ,

v

_followed roughly the same pattern

1.

Brief spoken introduction definition of key iconcepts

(
}5 disted 1n ‘the course. lab notes), and. statement of

Y

thymt objectives. .. % . B

For Units 2, 3 and l_ﬂ, a brief reminder of what was
) S

covered in the previous unit(s). ‘

YStep-by—step’expalanation of the 1dentif‘ying character-

istics of the: specimens, using the specimens .themselves

p'lus slides of alternative speclmens, or thin sections,
. b \. - *

as illustration.

Step—by step identification of one of the dpecimens on

- the tray, on the Basis of the identif‘ying characteris-

/
tics set forth earlier, andx using. pre-—printed identifi~

cation charts. ;
I@entificgtion by the students of the remaining samples

on the tray, the answers to be chdécked against a list

2
»

provided. B ’ N

o H

Illustratlon of field occurrences of r"o’cks and minerals’

»

using slides, andwreferring to the spec'imens in the

A [}

. sample tray wherever possible

i

Closing s'ummary,}nd suggéstions' for fdrthef' activities

(e.g. looking at the photographs on the bulletin board).

The content of the audfo-visual units was exactly the

- t

same. as that of the regular labs, in' that both covered the..

. ) iy \

/T

Pl
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principles and procedures»for rock and mineral identification.

Furthermore, the student was required to perfor% the same

- lab experiments in the dudio—visual units as those set forth

rin the~regular lab (l.e.. correct identification of all sam—

- ples in‘the tray). However, the audio-visual units extended

" the range normally covered in the regular lab by. the addition:

of the slides Rather than being 1imited to a mere ide%tifi—
cation exercise, the audio-visual lab units linked the rou-

tine identification of,specimens with the larger concepts of K
geological deduction.

The slides uysed for the audio-~ visual lab urtits were
borrowed from personal collections in the Geology Department,
and frﬂ%uone of the Ward's commercial series devoted to micro-
scopic thin sections. Thes% s ides were then duplicated at
the’University tne auwthor. [The Queen's Univers{ty Redio
.Station, CFRC pecorded the tapes,'each one beginning and
ending with a different piece of "roeg" music. _

e« - The finished tapes were each approximately 20‘minumes
along, although it was expected that the student would require
a minimum of one and one-half hours to complete all the lab

activities included with each unit. Roughly ten to fifteen

.
- R i

slides were uséq\with eacb unit.
9

3 3 Implementation

The four audio-visual lab units underwent developmental

@esting by the ‘Geology stan and graduate students before
¢ .

the final revised versions were prepared for the students.
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w N
3 C These were available for student use at the dbeginning of

\ 4 [N ]

L . Octobeys 1X3. Filve Kodak Card lide projectors, Sony v
| ~ tape recorders avphones wegre pufchae’ed with the ald of '
LY ~

a $1,000 grant from the Arts an Scie.nce FacuLty at Queen's.’
Carréls ‘were to have' been built for the audio -visual lab,

but the Geology epart'ment moved 1into a new building‘shortly

. ) 4 » ; -z

Do \

before classes began in Ssptember, and ‘the class was lucky to

have electricli{:y lby ‘che beginning:. of October. Therefore, the .
* audio-visual lab was. forced to use/a very makeshift arrange-

ment, with slide projectors set up on'one of the long lab

tables at the back of the lab,room, and screensstaped to the ')
rear wall. The audiorvlsual lab. was publicized in the lec-

ture periods during the preceding week, and by information g

¢ P

sheets passed out  to all students. It yas to® be open from
[ ]

5:30 p.m.-to 10:30 p.m. Monday to Friday, and from 8:30 a.m
to 1:30 p.m. on Saturday. The lab assistants were to be
)’ ‘ final year or graduate students in geology, some of whom

were already helping teach the regular (lab section. .~

\,
——

3.4 Data ‘Gathering . . ¢ ‘.

¢

1

. In #érder to keep track pf the numbers of students using |
‘the audio-—visual lab; a recoEd log book Mas provided for the - oy
lab assirstants in which to sign the students in and out Stu-
dents we*re asked to leave their student cards with the lab
- assistant when signing out the audid—visual material., In.
i

this way, 1t was hoped to keep track of :the names o e stu-

N .
'dents,‘ and ensure against theft of the equipment or, materials.

. .
o . . 5
o °
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"A.questionnaire to assess thg students' opinions of'tpe
audio;visual lab uhité was handed out to all students who ﬁad
used the audio-visual lab by.thé time the lab course finished
at Christmas. Comments were also collected from\léb demon-~

g !

strators and geology staff in an informal way.

ng sets of marks were examined' (1) those on the mid-

term test covering only rock and mineral !.Entification, and -

(2)xthose on the Christmas examination which included ‘rock

~ -

and mineral identification. '

3.5 Results . : . N

14

Four sourceé of information were used to evaluate tﬁe
succgjp of the audio—visual 1aboratory (1) student use of
the 1lab, (2) students' mar (s on mid- term and Christmas tests,

(3) students‘Fresﬁonses to the questionnaire, and (4) com-

L

"ments from prqfegsbrs, instrucpéfs, and_lab as?istants in-

volvéd with the audlo~visual lab. The results in each of

~

these categories are summarized below. -

3.5.1 Student Use of the Audio-Visuyal Lab Units
3

Almost .as soon as it opened,, the audio-visual lab was

completely swamped by students wishing to use it. Mosﬁ of -
the students' sudden enthuslasm was due to the 1mpending mid-
term-rock and minefal identification tést.‘ Nevertheless,

in its first two weeks of operatioy” the audio-visual lab was

used voluntari%y by over 100 students (out of a‘total class

sof 339), many of whom came- bﬁfk several times o work through

all-four untts In order to accommodate,as many students as

'\ | :d.
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possible, 1t was necessary‘to 1imit students to one and oner

. ’ v . .
half hours each, and t® ask them to sign,uﬁ‘toyuse tRped. ab 1in
» . ‘ N

advance. However, this arrangement seemed to be satisfactory

" their mark from

- final average ma

and the §tuoents appeared to have enough tlme'to complete the

activities set&orth on the tape. In addition,' some of the

professors . .volunteered to man the 1lab during”the day .for stu- -
dents who wished to use it'between classes, and this helped

take much of the pressure off ‘the evenilngs. . o :

Predictably, once the mid-term test was. over, attendance

at the audlo—visual lab ‘dropped off almost entlirely. .However

i . 0 .
before the Christmas examination the lab was busy agaln, and _

by the time the term was over, 154 students (roughl&‘half the

class) Iltad been there at least once. ) . A

h -~ & & 14 L

3.5.2. Examination Results -- Mid-Term and Christmas *

The studehts"examihation results showed.tﬂat, of the
154 students whO/é%ed the audio-visual lab material,'107
scored algher on the Christmas roc® and mineral identification

test than they had on the mid- term, and, 20 of these ralsed

W

failure to a pass/grade. Although the

ks'on ‘the Christmas test were the sare o

\ 3

“ °

" (72%) for both those who had and those who had not made. uSe.
'of the audio visual lab units the.audio-visual users raised”\

.their marks by approximately 10% per\student between October

and Christmas, compared to a 5% 1ncrease per student among

those who only attended the regular lab This would seem to

.discount the usual assumption that it is only the more intel— '

' . .
[N - v -

- : . ,”\
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Tige dent who ‘would do b W who ‘mak
g éﬁ:stu~en s ‘ o better any ﬁ?) ho ‘make use
~ R *
. of supplementary,learning resources. ‘ Tk .
. - ) ' 3 \,
~ _ hd -
3.5.3 Questionnaire Results -

f'.
The questionnaire (which had been designed by .the

Y ' -
researcher) was handed outs@uri’ng the. first week of second”

. term to all ssudents who Had.used the audio-visual lab ma-

-

terial. . Ninety questionnaires were returped, of which 62

I

9
wereﬁéompletely filled out. The questionnaire was in two

»

4 parts, the‘first of which presentedi‘tseries‘qf statements

L 4
with which the student was asked to agree or disagree op a .

. N

fivé;point Likert scale. Each question was phrased'in'both

'positive aﬁd nggative form, so‘that.a comparison of the re—

sponses on both parts of the question cdﬁld be made. The

second part of the questionnaire contained several multiple—
' Q .

responseaquestions, ‘and .an open-ended sébtion for the stu—

=

¥ 44

&

» / b % N
dents to write down their‘own comm&ﬂts.f

'3

“A summary of the’ questionnaire responses isibund in

Appendix A

tude towards the audio-visual lab units. Specifically, the

students indicated that they ot ’ - 7 @

v
8.

- thought tHe.audio visual lab units were interesting,

b

¢

~

P

The results indicated an overallnpositive atti- ,

S

_ clear—cut ;§%0rmative, and . ewtremely useful for,review.

liked having the answers . availaple when theyﬂdid the

° &

identification tests. . -

= y,found that the slides clarified‘many concepts, but

. thought there should have been.more slides.

v t

,
.
T o

> SR

.



listed in Appendix B.
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approvkd of the choice of "rock" music (that is, most

Y

of them did. There were a few rpie comments).
found that the hour and a‘halfsﬁl;t;gave them eno gh
time to {Tnish each lab‘unit, and, strangely enough,
weren‘t bothered by the makeshift viewing arrangements.
had an -overall positive opinion gf the audio~visual lab
but were opposed to the idea of replacingthe regular

‘

lab with thg audio-visual format:

S

The‘general feellng among students seemed to be that the"

'audio—visual units were an excellent source of review and

back- 5p information,to the regular lab and lectures.

}

It was interesting to note that of the 62 students whose

questionnaires were tabulated, 42 had completed all four

e 4 ’

audio-visual units. The most common\reasons for using the

/

audio visual 1lab units were (l) to review for the exam, and

‘12) to clarify Points covered in the regular lab period.

Some of the specific comments made by students are

J ) 9

.

3.5;&¢ Commenﬁs From'Geology'Staff and Lab Instructors

‘>

Informal discussion with the 1lab assistants, instructors,

‘and . Geoloky 010 professors indicated that they were all en=

thusiastic about the audio-visual lab units. They felt how-

'ever, th;% the prime value of the audio-visual lab lay in

1ts use for revidw and for clarirication, and felt that it

_shouﬂd continue as an adjunct to the regular lab, rather than

e a replacement.

L J

» ) ' s

B



\3' Staff and instructors were impress!d by. the number of

students whos:Had used the lab, and one of them remarked,

"It's embarrassinghow sucecessful it fs!“

N

" 3.6 Discu551on and Conclus%gns for Further Research .

!

. . L 4
- audio-visual 1lab material or course, many. other factors

3

>

+

s .- Although it was 1lmpossible to draﬁ)any firm conclu-
sions‘from a purely formatilve evaluation‘/%here'were neve;—
théleso a féw generég conclusions that could be made aboute
the audio visual 1ab as it operated during the 1973 -7h
session. .

. First of all, the lab material appeared to be academ-
icallyysdund. This could be:partly-assumed fron the differ-
’ence in examination results between‘the mid—tefm and the
bhristmas examinatlion for those uho did and dld not use the
could have contributed to this difference, but nevertheless,’
it did appear to indicate that the audio visual lab units

f
helped students do better on the Christmas examination. .

‘It also appeared that the audio—viaual lab units had ;
R ' '

‘ffulfilled their overall objéctives'(see page 24). The -

‘shBued. Moreover, 65% of the students answering the opinion

students' abil%ty to carry out the rock and mineral identi- h
fication procedure did 'appear to have been improved by the

audio-visual, 1ab material, as the test and examinatlion marks '\\;

questionnaire thought that the audio-visual lab.units had

;uindeed helped them pass the Christmas examination It was a

little more difficult ‘to getermine whether the audio—visual g‘

‘-h
» , , E <




'ger geological formations, since this concept was dealt with

units,, and nearly 75% stated that the slides (mok{ of which .

cepts -for them._

- 3b - .

. ’ . : . .
lab units helped -students relate‘individual speclmens to lar-
- )

in the lecture seetilon of the courSe asiwell. However, 55%
of the students who answered the qJestionnaire thought that

they had been helped in this respect by the audio—visuél lab .

were chosen to fulfill tkis objecﬁiye) clarified many con-

-

. ™~ ‘ -
Again, 1t was difficult’'to determine whether the audio-

visual lab un1t§ had improved students' methodical reasoning
abllities, and 50% of them- answered, "neutral' to this item on

the é?estionnaire. Likewise, just under 35% agreed that the

audio- ¥isual lab units had increased their interest in geology,

which is hardly overwhelﬁing proof of the success of this par-

ticular objective. However, 65% of the students sald that
they 1liked this wayjof presenting geology,znd orer 7@&\
tn;ught that the audio-visual Jab.units were worthuhile. Fi-
ndlly, a full 80% of the students said that‘the audio—visual
lab units were useful for, review. :Thus 1t appears that the ’

audio-visual lab pilot project fulfilled jts academic ‘objec-

tives and proved its instructional worth.,

Turning to the’ various practical problems which the
audio-visual lab was meant to overcome, 1t wds diffiEult to
draw eny conclusions,about the practicality~“of converting the
entire lab sdgtion to the audio-visual format. On paper, at )\

ieast, a fully-equipped audio-visual-lab with ten to twelve .o

-

. .
\
.
. : .
. , | | (f\
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carrels, open twelve to fourteen-hours per day, couldraccom- .

modate all the students without~overcrow§ing, and without

having to resort to scheduled hours. However,‘with only five
‘ *

sets of equipment, o carrels, rand limitations on time and

lab assistants, 1t was impossfble to do more than speculate
.' ‘ 4

about the audio-visual lab's ability to solve the problems

of overcrowdihg and lack of instructors. -Most of the time;

in fact, the audio-visual lab room was sevérely overcrawded . o s
and the lab assistant had, his hands full setting up equip-
v

ment, signing students in and out and answering question§ as

well, ’ - A ' :
. ¢ a ) P .
However, even under these less than perfect conditions,

the éudio-visual 1a§ worked remarkably well as a source of
tndependent review, taking much, of -the pressure off the regu-

£ lar lab periods;'and giving the 1lab instructors a chance“to,
" I - Q
deal with partlicular problems rather than general overall re~

view. The' student questionnalire also stated very clearly

8 B *

that ;he students saw the audio—Viéual lab's main value as a

-

. o.sourcé of review, and not as.a‘geplacemént for regular lab
. Q -
rinstruction It was therefore felt hhat the original inten-

s .tion of trying to convert the entire Geology 010 lab,course

—————

< to the audio visual’ lab format might be defeating th% pur-

3pose of the whole exercise, namely, to 1mproVe the course as

~

a whole by providing.for‘different student Tearning abilities

-

and preferences. One of the Geology professors remérked, in

. fact, "Thepre are so many students 1q tpis course, with so

! [Y
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‘much pressure on them 1in girsﬁ year, that~tnev need all the
learning toois they can find!" It was therefore feit that the
‘best solution”to the problems that have beset Ceolpgy 010 in
the past mightAWell be ﬁo‘continue with both styles of 1lab
presentationf | , : o R
The students in Geology 010 do not have to be pushed~
into doing reviem work . It\is absolutely necessary for most
of them if they are oo'éass the cour;e, and the great number
of students.who used the-audlo-visual lab m;terial during the'
pilok project proved this. The need among the students
appears to be not so much for improved instructiqn (although

this 1is important) but for a chance to review or repeat ) L.

sections they missed or did not‘underfj

It was with this.major objective id that plans

~

were made to revise and improve the a isual 1ab units

for the 1974~ 75 session, and to evaluatemthe lab's academic

and practical value under more carefully controlled con-
\
s}

“n

ditions.
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CHAPTER IV

N  PROBLEM STA'IE@:‘*{'\I‘\ | .

- . 4 \ . )

The problems‘whiph the.current reséarch sef fortﬁ to
investigate fall 1nto two main caﬁegories ‘There are first
of all those problems which were examined under controlled
experimental conditions and the resulging data analyzed
statlstically. Secondly, theére are those problems which
were investigated ?rom the poimt“of ¥iew of the Queeﬁ's
University Geology Department in order to determine the
Department's future decisions about the audio-visual lab.

Most of these latter, degision—oriented‘problems.were 1h—

vestigated in'a non-statistical, formative.way.
I ‘ ﬁ '

. -2
4.1 Experimental Questions L~

The researcher carried out a comparative study of the
audio-visual‘and regular modes of lab instruction for a twor
week experimental period, in order to determine whether ,
either method alone or a pombﬂnation of tZe two was prefer-

‘ :
able in terms of: (1) students' test markk, ‘and (2) students"

~attitudes towards geongy as a wholé. ) .

During te remainder of the first term, when the audio-
visual lab-material was avallable to all students on a)yolunﬁ

taryhbas;s, the researcher monitored the use made of the .

i

+ audio-visual lab material by the original test sample in or-~

’

der to determine whether those students who used the audio--
visual lab units in addition to attending, the regular lab\‘

’

. -~y *
classes had an advantage in terms of; (1) students' average

v




.
N N «

(at Christmas) ‘towards, geology as a wholeg and (33 students' P

expected grades (at Christmas).

4,

Christmas mark in the lab section; (2) 'students’ attitudes

- 38 -
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¢

study whether the audlio-visual lab worked, both. academlcally .-

and ppactiéally. Specifically, they wanted answers to the

Geology ﬁepartmgnt Questions ¥

The Geology Department hoped toq?eﬁerm;ne from this

~following questions, based on the operation of the audio-

visual lab during the first term of the 1974-75 session:

.al

b.

Is it feasible to-extend the audio-visyal lab?-

¢

Did Students use the audio-visual lab units? . .
What did the students and lab démonstrators think or the

audio-visual lab° P ot ~

.
-

. Dia the audio-visual lab material improve students'

attitudes towards geology as a whole?

* Did the audio—visual lab material appear to help stu-
dents on their tests? o ‘ - '

* . bild the audio-visual lab qppear to provide an adequate

oppoijgnity for review?

How nmuch did ghe audio-visual lab cost to set’ ip and to -

run? " N : :

*



- 39, =

¢

CHAPTER V T A ' /
. PROCEDUKE

5.1 Rezégggp Plan ' . )

Experimental Aims ' ®

'Eil.l

&

~

The experimentél portion of the rese7rch wés carriéd ’

out in two stages: (1) a short ‘period of ¢ontrolled experi-~ ,

mental cqmparisoﬁ using a sample’group of stﬁdents draﬁn

from the Geology 010 class, and (2) a longer period of

’

less controlled evaluation in order to provide additional

back-up data, using the same sample of students. The first

part of thilis research williihenceforth be referred to as

5.1. 1 1 Stagg I Hypqtheseo .

. %tage I, and the second part as Stage’II.

o

stated in null form as follows:

a.

Two hypotheses were tested in. Stage I, and these .are
)

L 2}

There @111 be no differéhce in the scores on a cogni—
tive test between students ?eceiving audio-visual lab
instruction, students receiving regular lab 1nstructi&n,
and students recelving regular lab instruction with the

option of additional audio-visual lab instruction.

'

Students' univérsity eritrance marks and previous'studies

in geology will have no effect on the results.

There'will be no difference inrattitude towards gedlogy

between students recelving audio-visual lahiinstruction?

regular lab“instruction, or regular lab instructlion with

- the optidn of additional audio-vigual lab instruction.
1]

- T~

/

N
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Students' university entrancé marks and'previous studles-

L o
in geology,yill have no effect on the results.

The following operational, definitions were employed

Audio visual 1aboratory instruction: 1aboratory instruction

in which the material 1s presented via tape-slide Tormat C;)

using lab notes, photographs, dlagrams and specimen
trays as well.\ The instructlon has been prepared in a
series of gelf—contained packeges to be used individu-

ally by students ) - ‘ 4

.,

Regular laboratory instruction: 1ecture demonstration format

by which the. instructor meets with a group of approxi-

mately 25 students, gives a short lecture and demon—

X

stration, then directs students to perform the identi- -

fication exercises set forth in the 1lab notes, using the

specimen trays provided. ' N

Cognitive test: a test on the contents of the first labora-

\’

.tory session, given to all students at the beginning of-

the second lab session. Thls test consistskof the idenf

”

tification of ten mineral samples Similar tests

Y
occur at the beginning of every lab except the first one.

They are set by Queen s staff and count towards the
-~/\ -

student's final mark in the laboratory section.

" Attitude towards geology: indicated by responses toban

attitude questionnaire, basedhon the five-point Likert

scale mpdel; administered as both pre.and post test.

The questiohnaire was’ designed énd velidated by the re-

/

"
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3

.l gearcher dug%ng the'pilot project pgriod'(see p.51).

UJiversitx;gntranpe marks: obtaineqd. from students' entrance
7 \ '
. records, and used as a measure of students' .academic

-

_standing at the time of entering Queen's University:

Ll

These marks are presented in pqrcedtage

Previous stydies in geolqu{ as indicated by students'

response to an ltem on the attitude questionnaire asking

’

whether or -pot they had ever taken a geology or earth '

-

-+  sclences course before.

!' A sepaLate»Fésearch design was used té‘tgst each Qr‘the
| two hypotheses.‘ TQS first hypo?hesis was Fested'using a Post-
: Tesp—Onl& Coqtrbl Gf;up Design (Tdéﬁman, 1972,b.;09)” where
the depenaeht variable was cognitive test sdores,’the inde-
[ pendent variable was type of lab instructipn; and the mo'der--°
[" ' . ator, vériables were university entrance marks and students'“
. % prefious geology studles (sée F;g, 2). No cognitive bre-
‘\ test was éiyen, mainly for reasons of timée 'Howevér; since
l'the ex?erimental period begaﬁ with the first'laboraﬁbr& ses- -
siop, it wasjﬁssumedntha; all stuqents would ﬁave rouéhly |
the same knowledge of the supjecf. ' In any case, students'.
‘" . university entrance mark§ (expressed in percentage form) .
‘ | and previous gtudies in geology (ff any) were used as méder-
atqr‘vafiables,—in order to isolgte the effects of difféf&ng
{ prlor academic aéhigvement. Students werg\?andomly assigned

©

[ " to cont}ol gpd experimental gréups. -

. .
B - -
. .
. .
N '
*
s, ) \' N 0
.
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‘e

:R = random assignnent of subjects ’ i
X = independent (treatment) variable C °
p \ | a) individualized audlo-visual laboretori
) - instruction only - ‘ i
b).reguiar jaboratory ;nstruction pius
optional audid—visual‘instrucéion ' . i‘ ’
c) regular laboratory instruction only(eentrol)-
L o [ ' Y's.Moderator variable #1 (university entrance .
) ’ marks) ]
! ’ ’ Y2= Moderator variable #2 (previous studies in <
| geology) - | a - ' .
- :ﬂ' 0 = dependent variable observations fﬁﬁéﬁiﬁiﬁﬁ ' L
test scores) . ‘;;Mww;”””mwﬂw - -
{ ' " Fig, 2 | S
N Research Design - Stage I - Hypothesis 1.. ’ 'k
° 4 R )
The second hypothesls was tesbed'uS1ng‘a Pre—test-Postj ‘ o
N « test Control Group desién.(Tuekmen, 1972, p.110), where the‘:

debendent viriable was attitude tewards geology, the'inde-'
' pendent wvariable was type of lab instruction, and the moder— .,/f
ator variables were university entrance marks and. students'
i, previous geology studiesv.(see Fig. 3). Pre-test and pesti‘
test.were thec%ame attitude,quest-ennaireg construcged on'z
Likert scale model, and valideted‘by the author’ﬁsee p.51)in. -
. - | . o r BT )

¥
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the oilot project period. /Students' university entrance

f
marks and previous studies in geology were agaln considered

\

as moderator'variables in order to examine the effects of

)
prior andemic ach‘ievement.9 Assignment of subjects to

. . t
and experimental groups was random. . \

i
i

- -

v

R 0,X<Y'Y20,. ' |
ot REEE - \
R = random assignment of subjects..

d} =+ pre-test for dependent variable (attitude
. towards geology) \

W X = 1independent (treatment) vapiable

a) 1individualized audio-visual laboratory

’ o instruction only N \ e
B . “ \
b regular lab r instructio s
,“‘) g ~orato Y- u n plu
o optional audio visual instrucbion
| c) regular laboratory instruection only
.t {(control) ' e )
‘ Y! =- moderator variable #1 (university ntrance °
marks) 7 . ¢
Y2 = nmoderator variable #2. (previqus studies in :
¢ geology) . A

0, = posg~test for dependentﬂvariable‘

o - Fig. 3

Research Design - Stage I - Hypothesis 2

. ‘ -
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5.1.1.2 Stage I1 Hypotheses

During Stage ,II of the research three hypotheses were.,
tested, and’ these are “stated in null form as follows
. a. There will be no difference in test marks between stu-
‘dents-who received en}y regular lab instruetion during
first term, and student who received audio-visual lab
instruction in addition to régular;lab‘instructien.
Students' universisy entrance marks and previous stud-‘
1 ies in geology will have no effect ‘on. the results.
b. There will be no.Qifference in attitude towards geology -
between students who recelved only regular lab instrue— .
tion during first term;, and students who receivedﬁaudio— '<: N
vishal lab ihstruction in addition to: regular lab ) -7
Instruction. Students' university entrance marks and
\ ) previous'studies in geology will haQe no effect on ’'the

%

results.

.. There will be no differenge in expected grades between
students who received only regular.lab instPBuction.
during first term, and students who received audio-

', . visual lab. 1nstruction*in addition to regular lab_

~
instruction. Students' university entrance marks

and érevious studies in geology will have no effect on )

-

the results.

The 'following operational def?ﬂtﬁioﬁs*wera employed:

Audio-visual laboratory instruction: same as Stage I.

3

Regular faboratory instruction: same as Staée I.
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- Test marks: average of studentsi scores on bi-weekly

"“ab tests given during~first\tern, compared with stu--

s . . »

dents' scores on the first "lab test .

j‘ Attitude towards geology, the same attitude questionnaire

PYO

.
~
*
&0 ‘
.

{? test Pdst test Contrql Group design

used in Stazge I was re-administered at the end of first

Y
- A © .
. term, and students' responses compared wlth those on

' the second application of the questionnaire during

Stage Iq ‘ . ‘ _ e

L

Expected\grades 4 as 1ndicated by students' responses to an

S itemlz: the\first and finai administration df the r

~attitude questionnaire asking whether they expected to

El

" recelve ae E‘ade of A, B/ C, or.D in the gourse.
I

Univeﬁsitg entrance marks. same as Stag

.

Prévious studies in geology. Same as Sta

. )
LY

A1l three Stage II hypotheses wer

tested using a Pre-

»

ef. Fig. 3) with test

marks, attitudes towards geology and expected grades as ‘the

three dependent variables, type of’lab instruction as the
{.

independent variable, and university entranpe marks and >

‘e

. :
previous studies in geology as moderator variables. Theng,

L 7

sane sampre of students from the Geo;ogy 010 class were

< .

used .as were considered in Stage ;, but sinces use of the v
audio—yisuai lab material was vquhtarx'duréi:;

thii‘ part of

. . i 7 . v ’
thé research, assignment to experimental and control groups

was ‘not random. _' L “

’ ‘A." v *
) k ' ° oL ) :
2 b . . . L
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5.1.2 Geology Department Aims

The answers to the questlons pbsed by the Queen's
University Geology Department were, to a large extent, pro- -
vided by purely format;ve investigatio;'(e.g. records@of
lab use, te§t‘marks, questionnairé scores,'etg.),/although
-the statistieél 1nfprmation provided Sy the expé;imental
pbrtiqn of the study was taken into consideration as well. .

This final, formative, 1nvestigation will henceforth be

referred to as Stape III. ] 5 .o e

5.1.2.1 ‘Stage III --Research(Plan o L

The 'research plan" for Stage III involved an examine- . ;

14 ]

tion of the operation of the audio-visual lab'thrgqghout the
entire“first term (September to December ; I97U); and the use
made of the lab material by tle entire Geology 010 class.

L w

. Specifically, the evaluation proceeded as follows:

AY

: [ 4 .
a.  Recéording the\names of all students using the audio-

-

visuai lab meteriel, in orger to determine overall SR
nuhbere, and patterne.of leb use by class section.
b. Collecting.opinions‘from thé studénts who used the audio-
, visu materiall 6& means of an opinidn questionnaire‘
(dee}ined and validated by the researcher, see page 51),
administered at the énd of first_ term '
.Comparing students'“a&tttu&es—tOWards the Geology 010
course, ?e indicated by responses to the attitude ‘
questionnaire givpn to all students at the end of first

term. '
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d. ' Collecting opinioqs from the audio~visual lab demon-
stratofs by meansfof an 6pen-endeq questionnaire given
at the begin i_g of second,ternh% ' . ‘

e.. -Comparing the average lab marké4gp Chriétmas of thésé -
students who used the, audlio-visual lab units in addition
to their regular lab classes, and thosg students who
attended rggplar lab classes only.

f. Assessing the audlo-vlisual lab's effectiveness as a.

L]
source of review, based on students' comments, test

~—

results, and lab demonsfrator's commehts.
g... Calculating the overali cost of the audio-viSual lab.
h. Assessing the feasibility of extending the_ audio-

visual‘lab ‘based on the information gathered above v

5.2 Population and Samplé

,E.Z.L ., Stage T

- The pépulatiop under consideration was the firsp year
¢lass of App;ied Science students registeréd ih Geology 610
(1974-75 enrollment = 3665 The University Admissions Office
divided these studengs alphabetically into sections of approx-
imately 40 students, and it is assumed €hat this assignment
was:unbiased. Three of these sections”were randomly chosen
fof the "experiment. Section A (N =A36)°was chosen as -the
frst expérimental group, to receive gudio—visual lab in-
struction only, for the first 1ab-cléas. Section C (N = u1)
was:chosen to’rebeive‘regular lab instruction for the first

’1§b class, with the optibh of additional audio~visual lab

’
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. . l 7
instrgct;on in the evenings, 1if desired. Seetion G (N = 3&}‘
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was chosen as the control gfoup, to recelve only regular

instructlion for the Tirst 1ab class.

" 5.2.2 Stage II

The Qopulabion under consideratieﬁ was.the same as, that
in Stage 1I. .Fof Stage II.pf the research, students in
Sections A, C and G were_agein selected as the sample,_aih
tﬁough the toéal number ef students involved (ﬁ = 107) was
lower than that 1in Stage I. due to drop-outs &nd 1ncom§lete
test data. For Stage II, this sample'ﬁes divided into two
groups, de;;nding"on.whether or ﬁop;studenQS had usedjthe
audio-visual lab material at any time during the first term.
+Since use of the audlo-visual lab material in Stage II was
purely voluntary, assignmgnt'of students to "qpntrolf idig
not usé the audio-visual leb) and experimental groups (used

the audilo-visual lab material 1n addition to attending regu-

lar lah/classes) was not random, but reflected ‘students'

v/

personal decilsions.
« , ]

©

5.2.3 Stage III B » -

- Tﬁe[sample used for Stage III gfs\ghe entiie population’
of students registered in éegiogy 010 (N = 366). Students
were divided‘into-two groups, depending on whether or not
'they had used the audlo-visual lab material at any time during

the first term Again, as 1n Stage II assignment to these

two groups was not random. ,

t A}

.

AN

|
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5.3 Preparation of Material

Basad ‘on the findings of the 1973 7“ pilot project
the audio-visual lab material was re-written during the sum-
mer of 197X, Althoygh' the basic framewofk and averall ob- .

Jectives of the four lab‘units remained the same, the-folIo@;?
ing improvements were made |
a. More slides were added to each of the units. Some of
“these Wwere taken from.photographs in books, some from_
commercial slide sets on-'rock end mineral fdentifica-+
tion; and some were prepared by fhe author. Most of
these new Flides showed actual rock and mineral forma-
tions as thef\appear in the fleld. The siides'pre-(
pared by the author, hEWever, were used to‘111u§tra€e
the different concepts involved in mineral identifi-
. caéion (e.g:/yleavage and fractgre) using.épecimene
\‘ﬂ . taken from the students' tray; and bhotographed under
a magnifyirng lens. All slides were coplied by the au-
thor using facilities ,at the Paoulty of Education,‘
Queen's- Univeréity N

,b.‘; In the original audio—fisual lab units, the exerclse

whereby students.were to identify all the‘Samples in the

y tray came‘ap the middle of the lab unit. This was .then

followed by slides of rock outcrops to link the spec{—,
~ .:\ ° v
mens- fo the larger formations. However, it appeared

o ' " that most students left the ddentification.procedure un-
LY - ' D}

til the end of the ﬁage—slide material. Therefore, the

>
4

-
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. structure of all four units was altered pg,puﬁ the

1dént1fiqation exeréise aﬁfthe ené/sf the lab unit.

In order to ensure that the students had mastered the.”
various'conceuts 1hvolvéd‘1n the 1dent1fica£10n pro-—
ceduqe before they started this exerc;se, short one
.or.t&o—item tests were included within the body of tﬁe
lab instrucggon at each step in the identification

,précedure. Answers to these questions, and to the -

"final identification exerciée, were included with the .

~ n

lab notes for eéch unit.
Mgny parts of the lab material were re-wriften in cbnf

junction with the Geology Department professors to°

N
- eliminate amblguity, and to complement the information

to be covered in the lecture portion of the course. In
addition, ai} of the lab notes for the lab course

‘(which were also used with the audio-visual lab in-

struction) were re-wrltten by - the géélogy pfofeséors in’

“order to improve their qualitfi Master tapes for the

févised lab units were prepared by Queen's,Unive;sity

Radio Staﬁioﬂ, CFRC and cassette duplication was done

by C.I;T.,xConcordfa University. A,copy of the tape

script and _lab notes for Unit Oné - Mineral Identifica-
.

tion can be found 1n Appendix C.

Five‘table-tép carrels (4' x 2' 'x 2') were built by the

Geology Department, and installed along the rear wall of

one of'the lab rooms. The carrels were completely

- s

)

*
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. palnted white, so that one of the interior side walls:

could be used as a scyeen; Small boxes (12" x 12" x U4")
were bullt to act as a plaﬁform for .the slide projector,

with room underneath for the tape reeorder. Appendix

D shows a diagram of one of the carrels.

The audio-visual lab opinion questionnqire was. prepared

for use in Stagé III of the research. From the 60 item

questionnaire used in the pilot study, the 17 items thch

2

cogfelated most highly with the overall test scores were
se ectéd. 'A éample of this revised questionnéire is
v /‘ . ‘

found in Appendix Ef

~

' The geology attitude questionnaire was prepared. A 15—

&

item gersion of this questionnaire was administered to-

“the 12 students registered in theglntrodugtory geology’.ﬁj

‘may be found in Appendix F.

course offergd dgring\summer Sbhool session‘at Quéén's.
The 11 it;ms whihh'correléted most highlybwith the ' N
overall questionnaire scores weré selected for the re-
vised questionnaire. A éampléaof this questionnaire

! .
Tests for each of the lab unitsl(inéluding the test tb
be uséd to measure the cognitive effects of different
lab instruction in Stage -I of the reseagch) were pre-

pared by the Geology Department staff. A sample of

.the mineral identification test incorporated in Stage

scheme 1s also indicated.

/1 . ,
I of'the research is found in Appendix G. The marking -

4
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h. Displays of rockg and minerals were prepared by the

Geology Department staff, to be set up in .the hallway

outslde ghe lab rooms. These displayS'were'designed
. L Y . o
to illustrate the concepts covered 1in the lab classes,

‘using specimens Trom the Geology Department's collec-
tions. Reference was made to thesé displays in the
" audio-visual lab material, as an additional source of

- !
information.

5. Instrumentation = \\<\\;
5.4.1 Stape I : o .

Stage I of the research project took place from Septem-

) *
ber 23 to October 11, 1974. Whereas in previous years 1ab

. classes were held once a.week, with the lab course teréina—

ting at Christmas, during the 1974 -75 session, it was decided 3

that the lab course should be extended to cover the full two.

terms by holding lab classes once every two weeks. Stage I

of the reseafch extended over toe st twe weeks ot the iao

course, but involved only one lab clasS\{Mineral [Identifica-
Originally, it had been intended to extend the period

of experimental comparison to cover the first four lab ses-

sions. With the change in scheduling for 1974-75, however,

thié(would Ha;e involved the students for eighp weeks -~ very .

nearly the wﬁole of the first term. This was felt by the

Queen's staff to be unwise, in view of the scheduling prob-

lems it would create. There was'‘also much conern expressed: # -

’
4
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that using the éeology 010 class as gulnea plgs for such a
long~beriod might be'unfair to the étudehts. Bgﬁ by :far the°
most dmportant reason for restricting the length of the ex-
;erimentél ﬁeriod was tﬁe very suctess of the aﬁdio—visual
labas already estaéliéhed. The Queen's sfaff felt that the-
audio-visual facilities were vital fof review, and wanted‘
them to be available to ail students.as soon as ﬁossiblé

after the beginning of classes'in September. Every had the

research experiment involved only two lab sessions, the

- audip—visualvmaterial would stili have been unavailable to

mb§t of the Geology 010 students until some time in léte4
October. ~. ] ” ' ']
~Therefore, the experimeﬁtal (Stage I) pefiod was re-
stridfed to a two-week pefiod only. According to the Queen's
timetable, lectures were to beginion September 16, ana lab
éessiQns were ‘to begin the fo;fowing week, Septembgr a3.
) The.studehts in Section A (who received audio-visuyal
° igstruction'for their }irst lab session) were told.about the
;frangement for ‘thelr lab instruction during éheir firsf'léc- ’
v.ture dléss. The Qord "experiment" was not mentioned. ﬁather,
the students were told that ﬁhe Geology'Depaptment was try;
ing to evaluate di}fgreqﬁ methods 6f lab irstruction, in or-
dér to.find out what’seemed to work best for the students.
r'Tﬂey were askegd to co-opera€e 1; this projéct_by using the
audio-visual maperial,for thelr first lab, and éiviné their
commenpé. Because oé.thé shortégé of equipment, spddenéé

-
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were scheduled, and asked to do their 1lab work at a sbecific

time of day or evening during the‘two week period before the

~

second lab class. It was also explained to the students
that starting with their second_iah class, they would be
attending regular lab perlods at the time‘indicated on their
blmetable. . .comsosni o

Section C students were glven information about the

told that they could use'it for supplementary review or clari-

fiq.pion if they wished. Specilal time slots were made avail-
| : able each evening for the Section C students.(so that they

would not conflict with the Sec¢tion A students)‘and they were

asked to use the lab only at those times.
Ve

Section G students (the control group) were not told
’ k3
anything about the audio—visual lab materialyuntil the Stage -

*

I experimental. period was over. L
At the beginning of the first lab period, students in
: all three sections were asked to fill out the geology atti-
L ) tude questionnaire. This,questionnaire also asked-whether ‘;
» students had previously taken a geology or earth sclences
course, and what mark they expected to receilve in Geology 010

This questionnaire was administered by ‘the lab demonstrators.

. The Section A students& were also asked to fill out a- short
-opinion questionnaire after completing the audio—visual lab
) " material, in accordance withathe explanation given to them
about the project. The results of this questionnaire were ;
. <

: ‘.
{ ' . . e
o , . ‘

oY
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used for informatiorf only, and were not incérporeted into the
" research Pesults. " .
. o } L
ﬁt the beginning of the second lab period (by which time

all students were receiving regular lab instruction), students
»

were given a snort mineral ldentification fesp based on the y

. : 5.
contents of the first lab. This test was admlinistered and

a

marked by the senlor student lab demonstratorf and markers.
. 3 R o w
In addition, the geology attitude questionnaire was re-

. administered (with the questlons 1n a different-order, so
&
that it wouldn't look too obvious). -

. Lab demonstrétors for all three sections were fourth

year or graduate students in geology. They were chgsen by

" the Geology Departmeﬁﬁ on the basis of their marks, and
teachiqg ability. -Sections .C and G had two demonstrators,

each. in charge of half 6f the éroup ! Section A also had tvo
7
'regular demonstrabors, plus five other senior students qu‘

togk turns running the audio-visual lab eacn day of the gwo
: _ .7 To. e
week experimental period. . ° R ' ‘

[y

5.4.2 . Stage IT

»

After the initial two-week experimental gerlod was.
‘over, the audio visual lab material was made available to all L
students in the Geology 010 class on a voluntary basis. The |

lab was open four nigbts'a week, from 6:00 p.m, to 10:30 p.m.

-
®

(These were shorter hourS‘than those, used during the pfevious

Qo

4 . _ Yyeary since during the 1974-75 session, there was a longer \NJ

period of time between lab classes) Because ©of the 1imited

e - P o~
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b

amount of-equipment, students were asked to sign up.th ad-

vante. FEach student was allowed one and one half hours but“
1 ] . - N .

could spena longer if equipment was Qree. A foubrth .year or

graduate geologyistudent was on duty in the 1lab eech‘night : .
- to sign out equipment ‘and to answer ddestions. Students
" were asked to leave their 'student identification. cards with
the'leb demonstrator while they were using the audio—vieuai
equipment. This enabled bhe,demonstratof ko keep a precorg
of names, end to control pilfering'ef equipment’ and soecimens.
Th; Geology 010 students were told about the audio visual_
Iab material during their second lab class (the week of
October 7)., In additionm, information sheets were handed dﬁt
by the lab demonse/ators, ané a poster was,put up on the
Geology 010 bulletin board out81de the lab rooms.
Although there -was no mid—term test or Christmas eia -

/‘\-—
ination in the lab course this year, records were kept o the
-~
students' marks on the sport tests given at the beginning of
each lab class to;test students"know&edge of the material

coGered in the previous lab. These marks were averaged to

obtain a Christmas mark. . I R
- During ‘théir final lab &lass of first term, all students
were asked to fill out a geoldgy attitude questionnaire (the
same questionnaire used during Stage I). This questiennéiﬁe
also asked what grade studepﬁs expected to recelve ‘in Geology

010. The questionnaire was’administered by ‘the lab demon- - \

\ ” ‘. .
0y n =
'

. strators.-




5.4.3 Stage III

- "

. Thé procedure carried out for the overall evaluation of

’

" the audio-visual lab's egfeotiveness wes the seme:as,that
»described for Stage II. - o o
( In addition, nowever, all students who had used the -
audio—viSual.lab me}erial at éng time during the first ?E}m
'~Were-asked to conplete an opinion questionnaire on the lab,
given'out during the last lab-.class of first term. Tnis
i questionneire wesuaoministered by the lab demonstretors.‘
The researcher also asgeo for comments from the lab’
zdenonstrators who had operated the audio-visual lab, by'
means of a short open—ended questionnaire sent out at
,/bhe beginning of second term For a sample of this questioné,
naire, see Appendix H. ' | 'ﬂf_ﬂ S
Cost figures for the audio—visual lab equipment and 1lab

demonstrators"salaries were obtained from the Geology De~

v
R

Bﬁrtment "
5.5. Data Gathering and Statistical ?rocedures ) )
5.5.1 - Stdge I . '. r )

Data for each of the variables considered in, Stage I

weﬂ?gqthered in tne following way:

University entrance marks ¥ Students' university entrance'

marks were obtained from-the Queen s University ‘Office
'of Admissions. A1l ‘marks wereuexpressed in percentage
formu "In whe cases where students ‘entered Queen s from

»

" outside the province, entrance marks were adjusteq,
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where applicable, by a figure/6f/110% or -10%, on the
"advice of the Admissions Office, if¥ ordér to bring ' .
them into line with the Ontario Grade 13 standard. ' ' .

®
Previous experience inAgeology. On the. first administratiqn

of the geology. attitude questionnaire, students were

" asked to answer ”yes: or “no“‘to the’question'“Have ‘ i

ol you ever taken'a‘geology or earth sciences course ' \\
before?”' |

Test marks:! The students'" mineral identification tests were

<>
[

marked, according to a marking scheme desagned by the '

Geology .Departnent staff,‘by(fourth year student markers. -
Results’were‘expressed in percentage fo
Attitudes towards geology: Scores on each item'of the atti-

’ .
ﬂ ) tude questionnaire were weignted depending on whether !

- the question was stated in positive or negative form (a \

response of "“strongly agree" could therefore have a raw

@

~ .score cf elther onefcr five). A score of five, on any’
particular item indicated a high p051tive attitude to- .
wards geoiogy. Total questionnaire scores were obtaiﬁed? X
and, the mean séore for each student calculated on both.
vapplications of the geology attitude questionnaireu In'
order to determine any,shifts in attitude, the difference_

9 -

between these mean scores for each student was then cal-

- culated. “
' -

. Treatment group: Students in Section "G were considered as R

r;

the control group. Studeﬂts in Section A (audio- visual: ' .



AP T =59 -

.
“ .
». N . - . e . .
2 e - LY N
. . . . ‘ 4

‘:g lap. instruction.only) wepe 'c'onsidered as Expérimental o
) Vi .

P Grqﬁp I. Studen‘ts in Section C (regfu%\ar lab instruction
) . plus optional audio visual lab instruction) were\ con- *¢ .
« 4 .t \’ . ) N ’
. " . si/«red as’ hxperimen{;al Group II. - *"‘ -
. The effec‘ts of the Jindependent varia&le (type of lab

instruction) and the moderator variables (university en-— . ,
" ? 2 R o) s - ¥

v trance marks* and, orevious geology) on each of the two- depen*-,
. Rid &

,dent variables (test marks and attitudes “towards geology)
were examined by multiple regression analysis .(see Ferguson

1971, p. 390 MQM) gt had oripinallly b/een intended to use

[N

~ analysis ol‘ variance, but there \are a number of difficultieﬁ\
» .
) 'involved 17n c_arrying out ANOVA when the treatmenﬂ groups are -

. . } of unequal siZe, an& Ferguson (1971 p. 2611) sug;grests the "
i L : . usg ‘of the ,least—-squares methed, nwhich:is part of %he mul-
| N . 'Y .
‘ \ tip],g regivession procedure. . / . ' -
N ) o - .
| C o .~ ’l‘he mul;tiple regrr ssion formula used was,: o
[ ‘3 - » ~ - N
} \_\\\' ' ‘\ -\“A ' ‘)-i ' * ) v L e ' ' .
’w | ' N . l»‘( Y - lex«y P + BZXZ o e e ann + a . , B . - l -
{ _ " where Y = predicted values of the- dependen.t variable okt
‘ - . - = :
| * v .. X Xp = values of each'of ‘the independent variables °,
| ) n g ; -
~ )’ < oy e . i
K L and moderator variables. NI ‘
- . L B )the "weig 3" or. proportihna} effect of the corres-—L
' - % '-‘ ~ &,
. ponding X vﬁlue° determined by the method of least
ey ‘ 'F’ . . . .
. a ' squares R S ¢ .
- e ' . ¢ &M
o the constant (performance of the control grou"p)
¥ > - .
Using this formula, 1t was /bossible to determine the extent
‘ “"to- which -(:he independent and moderator variables Iand thelrn
. : ) ’ ) A -
LI . . Pl ¢ ~"
. . e P J / s R
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Ay , s

AT Ve ¢ .

1nteraction effects) were predictive of the two dependent
variables, test scores and attitude shift (at p = <,05).

A Queen's University WATFOR programme was used, whiech, in
addition tb calculating the multiple conrelation coeffi~

v . clent for each equation, converted the B-weilghts to t- ’

values{as a test of the significance of each component of

. the eq&ation, and also ca ried out analysis of variance
- ' 'on predicted Vs, residualjvalues ;Lo test the significance:
’ ‘ ‘of tbe eéuation\as a whole. PR ' PN
: 8 e ' . 2
,‘ ﬂ 5.5.8 Stage 11 \ , N o
‘i_ . Pata for each.of the vasiables consi?eéea‘in Stage II.
. k ‘" were gathered in E?e'following way: ,
{ ;Gnixefsity entranc: marks: “Same as Stage I. i T
Previous exberience ~in geology: Same as Stage_l. .
s Teét»marke' Students' narks in all of the fir?t term lab “
\ . tests ia tptal of f{ve) were averaged to obta}n a B
,'rChristmas mark, expressed %n percentage form. Th%p
’, di{ferengelbetwepn the Christmas mark and the mark on
i . . the first*lab test (Mineral identification) was calcu- .
) lated “in order to indicate any shifts.
’ ) .2 Attltudes towards geology Soo;es on the_third'application of
‘the attitude questionnaire nere calculaten'py the nethod
' S aeScribeé preriouélyf Each atudent{s tota%gmean séore :
A $n the third application of the éttitude questicnnaire
L -, was euptracted from the total mean score on the second
) ”;'1 | f .application in order to‘determine snift in attith@g. \

‘a
-
»
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Expected grade. Studedf; were asked, on -the first and final

administration of the geology attitude questionnaire

(during the first and final lab classes of first term)
‘what grade they hoped to'receive in Geology 010 (either

- ' ' A, B, C or D) and.what gnade they expected to receiye
‘(either A, B ‘C or D). Since there appeared to be
. ‘ little difference between grade hoped for and grade
k\; expected, and because the measure was so crude, it wasa:
decided to consider only students’

. & ) .
The responses were glven a numerical

expected grades for
_computer analysis.

value of A=l, B=2, C=3, and D=4. The difference be-

tween the students' first and second answer was calcu-

i . lated. in order to determine\any shift in expectation
Y
' _ 'Treatmentzgroup

v/ Students jin Sections A, C and G who did not

use the audio-visual lab\material at any time during the

« first term were considered'aé the control group. B8tu-

dents in Sections A, C and G who had used the audio-
N . : -

visual 1lab material at least epce (exc}uding the use

-

made of the‘a dio—visdal‘lab_by Section A for the first
N

}ab session) were coneidered as the.experimental group.

 The data were analyzed by multiple regression, as

described above.in Sectibn 5.5.1,'in‘order'to examine the

Effects of mainu(independent plué‘moderétor) and main

.

plus interaction variables on each of the tbree dependent

ll \ ‘
variables (shift in test marks, shift i‘ attituue, and shift
J ’ - - i .
> )in expected marks ). .
4
l' . ™ ’:
\
! ' 5 Y
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5.5.3 Stage III ” | ' .
Data pertaining to each of questions stated 16 Chap-
ter 4, Section 4.2 were gatheréd in the following way: ‘s

Stuqént use of the audio-visual 'lab: Students“ names and

section numbers were recorded in a ggtebook Sy the

lab demonstrator. ‘ ’ .

Students' opinions of ﬁhe;%udi6—visua1 lab: Score§ on each
of the items op'thé,auQié—vi§uaJ lab opinion question-
naire’were weighteq, depending on whether the queétion .
was sfated in positive or negativeaform} so, that a high

seére indicated a high positive attitude. Mean scores

-

were calculated for each questionnaire and combined to
" r . £

qptain mean scores for each section of the Geology 010°

o
,class. . : .

-
!

Lab. demonstrators' opinions: The replies to the questions on T

the lab demonstrators' questionnaire were summérized

. r’
. and presented in descriptive form.:

Student attitudes towards geology? Individual mean scores ?§§;S

the -dbtitude questionnaire were calculated, as already

described. THese wére,coﬁhined to present mean scores
. . . - G N .
N s —~.
for each section of the class, -a4nd mean scores for those |
! ’ '

studeﬁts who did and did not make use of the audio-

%

&S
visual 1lab material.

3

Christmas marks; (Christmaé marks were obtained for all 'stu-

- 'dentgiin'Geolomy 010 by averaglng the marks on the five

léb tests given dﬁring the fifs% term. These marks

"*.@
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were combined to obtain mean Christmas marks for each
of‘the sectione of the class, and mean scores for those
students who did and did not make use of the audio-
visual iab material during first term. A t-test was,
cerried out to coﬁpere the mean Christmas lab marks

for the two groups ofyytudents. ,

Cost figures:  Prices of t e,andio—yisual lab equipment were

- . obtained from the éeology Department, as well as total .

salary paid to the audio-visual lab demonstrators. 1In

addition, an _estimated monetary value er'tne author's

time was calcuiated.

Withdthe exception of the Christmas lab marks, none of

the forgkoling data underwent statistical analysis, put were

)

presented purely as described above. - {

~ -

5 6 Experimental Constraints - \5

Be fore considering the results of the’ researcL it would

-

be ful to examine the kinds of constraints ‘within which

.

the project wgg\carried out, an\the implication of these con-

straints for future researcn.

-«

w

{Educational research often‘seems to fluctuate between -
two extrem&s On one hand, there is the kind of carefully

controlled "laboratory"-like experiment in which all varia*°

bles are regulated solely by the experimenter. Th drawback

of this particular varlety of educational research is that

-

it .often says a great deal about laboratory co ditions, and .

very little about classrooms in real educatioﬂél institutions
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N The other extreme, howevep, in which educational:}heories

[N
are tried out in classroom conditions with no attempt to

¢ °

/i)" control the environment at all,is apt to tell us a fair

-amount about the teacher, and something about the students'

[

» b o

likes and dislikes, but can provide little factual infor-
# mgtion about the instructional system itself that could be
applied to other situations.

]

The present research project has attempted to avoid °’ >
both extremes. It has, on one hand, tried to test é -
different method of instruction within an existing univer-
sity course, without creating an artificial "experimgntal"
environment. On the other hand it has tried to control for
some oﬂ‘the maJor 'sources of bias by using ra*doml selected
gEroups were possible, anq by comparing experimentaf §roub
'results with a control g?eupJ It has tried to'isolate the
differing effects of experimental treatment, prior experience
" in theﬂsubject, and studentsi academic level. Funtﬁenj
more, i1t has tried eo keep sgparape the iaboratory'instruc-
‘ tion fofveach of the three groups co idered in Stage I, in
terms of time and physical space =- no mean feat in a_ course
"with a rigid timetabie an& an initial enrollment of over 4oo. v
<~ ' Howeve;, there were sever;I iactors which could not be
L ' controlled &itnout removing the experiment entirely from'the
LS , Geolopgy 010 course. To begin witﬁ, the researcher had no

»

control dver the lab demonstrators assigned to the various

-

éecgions. Thus, each of the three sections considered in

. i . o S | .(
: | o | Ac  | .:T\
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Stage I had two different demonstrators. Likewise, the

senior studéntsvmarking'the unit tests were differeht for

.

each section, although they all used the same pre-set markingr

4

- .scheme. In-addition, each sectlon had a different professor

handling the twicé-weekly lectures. It is evi@ent, therefore,
‘that the Stage.I research was open to bias from instrumen-
~+. tatlon.

Likewise, ih Stage II, random selection of th%>experi— ;

s

mental group was not possible; since students' uig‘of the

audio-visual ﬁqterialﬁyastentirely voluntary. addition,

R ?
. the effects of history.and instruméntation ovey the first

term period could not be controlie%’br accounﬁed for. ’ v
0 . The above-mentioned~fﬁfigpg to tne.validLFy of* the re-

séarch should not be taken to imply that any re ults\obtaineg

r) are. worthless. Rather, they should be seen as [the con-

a

straints within which the réqearch was carried jout -- cons=—~—

o

e

straints imposed by‘£he course itself, and by the administra-~

tive decLsiopé'madg by Queen's U‘%vers{ty. They are indicg—v‘

tive of the kinds of constraints surrounding ény'kind of on- ~
' ‘going classroom,eyaIanion, Elifination of these constraints - 2

[ would be to eliminate the value of a real-1ife educational

t

. . Ny .
"testing environment. N%vertheless, statistical results ob- -

.

\‘ tained in this kind of environment cannot be taken:as hard . -

+
. h

 and fast absolutes, but rather as indications of overall =~ -
trends,'relative,to the. factors which could not be controlled.

’ If many different kinds ® data are gathered,vgﬁd compared

' . v
e

-

. \
- . q ) . V [y -
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with each other, an overal{ evaluation should be possible
which, ‘although . Perhaps not statistically significant
atxtheip = <05 level, would nonetheless be able to anéwer

the questions asked at the putseﬁ of the e;periment.

Applied research, after all, sh%uld'be primarily concerned

with providing the basis for sound deéisioqs. While the
clarification of scientific hypotheses 1is important, it .
should not be the only yardstick for evaluating the success

of educational research.

4
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CHAPTER VI .
" RESULTS

6.1 Stage I

The data gathered during the two-week controlled
experimental perid§Enapresented in descriptive form in
Table 1. It can been from this table.that the Section A
students had a hi%her overall university entrance level,
although all three groups had rogghly the same proportion -
of students with previous geoclogy courses‘to their ¢redit.
In the first lab test. (Mineral Identification), Sections A'
and G scored equally well, although Section C &t dents‘

scored an averaée,of 20% less. ~Section A students had a

slightly more positive attitude towards the course at the

,beéinning of classes, but all three groups dropped in their
o - & . , L]

estimation of geology after two weeks
Multiple regression analysls was carried od% on both

dependent variables ‘(test scores and attitude shift) to

. y . %
) examin;\tbe main and main plus interaction effects, with

a significance 1evel‘pf p=<.05 as the standard. The results
' ¥ .
of this analysils are presénted in Tables 2,3,4 and 5.

. Table 2, which shows the effects of the main variables
. ’/—/ _
on students', scores on the—first lab test, }ndicates two
\ "
. » ‘
factors statistically significant at the p =<, 05 level.
A

first of all, students’ university entrance marks were highly .

A
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(p. = <.001). The second significant factor can- be deduced\

~

from the descriptive data, that is, that students in Section

C did much worse on the first lab test than students in
the control group (p= <.001). 1In otheg worgs , the type' of
lab instruction used with Section C st’udenj(regu}ar lab

inspruction plus the opt{pn of additional audio-giguaﬂlap

instruction) seems to have had-a negative effect on students' p

tes€ performance There/Were several ‘external factors which

— e ——— -

could have accounted fB{ this effect however, and tpese will
. N 7
' be discussed later. [
/"/ '

;Tab;e_3, which exaﬁines main plus lnteraction effects
in relation to students' scores on,the first lab test) shows
that interaction effects dissipate the two significant fac-

, tors indicated in Table 2, without themselves being signifi-’

- cant at the acceptable level.

-

. A - . -
Q ,Tab;es 4 and 5 examine the ‘effects of main plus inter-
X r ' "% . .
’ ‘ action variables on the second dependert variable (attitude\\\\
J .. » o L ”
' ) shift over phe two-week experimental period). None of the '

- variables considered -were predictive of the attitude shift
! . : L N S
: Cs in any significant way. . ‘

6.2 Stage II: - ' N

\

. . - The data cd;lected on the students 1in Sectioﬁs"A, C ahd

Ve

G over the entire first term period are presented in descrip-

~

- tive. form in.Table 6. Those\studentg'who usgd the audio-

visual lab materialqhad a slightly higher university enfraﬁce
s ) R - ‘ . .
level than those students who attended-only the regular labs.

» "d



. TBNSTA-OTPNE TBUOT3GO snTd UOT30NIJSUT QBT JeInsad - z# dnoasd Hmmcmsﬁpmwxm

0
. ATuo uoTjonJagsuft qet Tensja-oTpne - ﬁ*,mzymm TBauswTIadxy q
. . . i i \
~ . : ' ATuo uoT3OonJIgsSul qeT Jern3ad -- dnoa3 ToJg3uo0) -
. ' *£T3U8IINIUOD 33SANOD 3aANJOST mpWWBOHHou dnoad yoeyg -:930N
4 -9 N : ° )
! 0 - . o ° . ) - : . .
: | 8T’ A on'E  -z2°gs ST T oentll . T4 00
’ . - . . ' NS :
1 Lo~ 89°€ 5Lt 2zl ez Y terog - oE o
hO*= o 0€°€ nE'E . 60708 . Amﬁ Comht9L o RE o D
. . v .
- ) . : _ :
- 33TYS S3J00S UBYJ BA00S UBS]) aJ00S (I AJOT1033 sSHJIB.Y] ‘g quny . dnoan
apPN3 133y c#:0 T#°0 TeI8UTy - snotasaad Joueajzus
SPNI3T33y 8pn3iasy T oysTa £31sasaTun .ot
el Aﬂ sjuspnys g ] oo
I 83e3s - ®ejlE(Qg m>ﬂuaﬂpomwm Jﬂ >
) T eTqey ﬂ
(IWIJ . « -
s * R N
- u..m.i
. * + ™~
1 J - !
B ! - 1Y ’




’é - -
‘ 5 =70 - ‘ u}: | I
| ’i‘ab).e 2 - " . - i
// . ° .
Multiple Regression Analysis - Stage I e
' Ji ' b
Relation‘of: a) pre\;eious geology courses to ~test scores (d.v. )
\ b) university entrance marks T
¢c) type of lab instruetion }
. “ ?
Source - - t-value - o .
4 /1 Previous geology courses -0.386
2. University entrance marks . 3.535% =
L) - .
/3. Section A% : " ~0.874 -
b, Section C : - =6.450
Multiple R® = 0.379°
Note:- All t=values are relative to.#hose of thef .
control group (Section G) which is the constant. - - )
et
: 2 Audio-visual Iab instruction only. : -
~» b Regular lab instruction plus bptior;al aud:{o—visual. ‘
. % p= <,001 | . ’ ' T
Analysis of Variance ,,
. ‘ Y )
Source Sum of Squares\ df Mean Square, \E‘_ oL
Regression” 14557.6 ) y . 3639.4 16.156
Negestdual - 23878.0 %06  Teastm _
. Total 38453.6° S L
. < . |
AW Q -
. . 1 S
' 4 J _ :
. f . l — -
“ ¢ ! - ' ’ . . :’ v
" ¢ . M
S& . V"* \ }‘ -
‘ 'Y ,k__ﬁ.._______L_—;__




: Relation og‘ a) preVious

e N £
L}

~ ) o , /
: ) Table 3 o . :
Multiple Regression Analysis - Stage I - ‘

% ‘5\-—’\

eology courses to testhséores (d.v.)
b) universitl, entrance marks
c) method of 1ab instruction - \\\

d) interaction effes ( o :

A\
. Source t-value “ -
1. Previpus geology courses ~0.5137 ‘ «
. L e !
2. . University entrance marks 1.585 ) 3
: , Le w . . . B
3. Sectign A? p )7 -1,029 °
. // .
4.  ségtion C° . 7 =0.900:
5. Interaction, 2 x 3 . 0.938 % ' ‘
. ‘ ~ : Se
’ q.; Interaction, 2 x U o - 0.156 = ®
S Multiple R° = 0.385 - . | ! o
1 - - -- ’ . . —
Noté:~ Allst-values are relative to those of the I
control group (Section G) which is the constant.
Audio-visual lab instruction only K --- &,3 8
R b ‘R&gular lab instruction plus optional audio visual
v .
5 - \ s
: : e .
v o . <o : e o B v -
Analysis of Varlance | . ” ' '
R , ) g
Source” Sum of Squares df Mean Square F
. Regression 114783‘.0 "6+ , 2463.83 10.833 - -
- 23652 6 ~ 104 227.429° "
384357 6 IR ]
- * . N ’
J ~ 5 *
T~
t’\ '\‘ ) . N R N
. e
s -~

2
o
L 4
{

e
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v - : Table 4
.‘ » ' N J
Multiple Regression "Analys#s - Stage I
.3
Relation of;.a) previous geology courses. to attitudes (d Ve T
o . b) university entrance marks -
c) method of lab instructipon
- ° e - L QN
\ Source ' - .+ t=value- b
t . . & . ,'. « e
1. Previous geology courses - . .1.064 LR
2. ' University entrance marks. " -0.135 ' ‘ L
s 3. Seotion A% . " 0.557 ,
4 section ¢° -0.882. A’ S
L “ultiple B2 = 0.033 o :
Hote:— A1%vt-values are relative %o tﬁoaf of the :
gsntrol group (Section G) which 1s the constant. " - "
K . - -

Audio visual lab instruc&ion only.

T
¢ a

\ wb Regular lab instructdon plus optional audio- visuaL

°

. ;;'? - . . »~ . <. . :&. - -

Analysis of Variance

“
°
o

Source - _ Sum of Squares g£'~Mean'Square R )

- . R - R 4 o~
' Regression . .280929 . 4" ,070232 908 .
. \"\ ) ’ f ) ,'" N
Résidual 8.19800 . 106 . 077339 ’ \ SN
" wotal - B.u7893 .Y . - : .
' \ L ; . o

-
o
v
a
-
s




A\J
0
R
.
te
v
” ¢ "
. ‘.-"__
-~
.
-
5\
[N
°
t
A
. '

N ~" s . c
} ' Residual , ' 8.10882 - 104 . %.077969. A

) 73 -

© . N . -

‘& Table 5

er Multip]:e\ Regression mAnalysfs ~ Stage_L
K T . 3 h
¢ - 7

Relation df: a) previous geology courses to attitudes (d v.).
© "b) uniwersityentrance marY%

"

Lo

“'

-

Soﬁrée
|

Prévious geolog&*courses

0.964 .

Universfty entrande marks

Section\A

o

\x
~N -

-Section C

. ?SXf Interacggbng 23X 3 . ‘ j%
Tnteraftion, 2 x 4.
. . A

=

Multiple R
r \

Note:— A11 t—values‘aqp‘felativé to those of the
qpntrol proup (Section G) which is the con8tant.,®

0.0414

=

LY

]

a Audié- visual “Yab 1nstruction only. .*“?

ib Regular lab instruct%en plus'bptional audio- viSual
A ]

3 B
3, ] - ; .
- . .

7 ,
.

Analysis 6?‘Variance - ' ST

<! ! » \ //

Mean Square F

¢ .061685

°

»

- Sum Qf Squares

01k
w3701k

' ‘;Sou-ce
~:.

‘Réressian

ar
L6

R .
0.791 -

P

Total. J "V, 8.47893'
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‘This 1s further reflected in the scores\on the first lab.

T**—;—*‘~"—“*_first erm roppe more'than those who did not use the audio-

.during first term had lowered their opinion of the course, ¢

N

"
’ “« . . " -
+ - 4 N
. . .
- — 7 u — )
v N ;

“‘ o v ‘ oot . r " g »

tegt where those who later used the audio-visual lab in
addition to a"ending regular lab glasses startpd off at a '
higher level than tpose students who attended regular lab
classes only, during first term.‘ Both groups of students
dropped slightly in standing by the time their Christmas
averagesﬂwefe eslculated. Surppislngly, in thils sanple,

the students'who used the audiovisual lab.mgteriqﬁgduring"

visdal lab, alt ough thQ‘former éroup still had a higher
amerage mark than the latter§ Students who used the audfo- .
visual lab material during finst teym had a more positive.
attityde tonards geology as of the second lab class,‘but by

. » vt ] ]
Chrigtmas, those students who, used the audig-visual. daby

while those stldents - who had 'not used the audio-visual lab

. . . . ' . 1]
material showed a slight” increase 1n positive attitude

@ ' )
towards .the course. .

-

Students in both groups showed a drop;i8<:xpected marks

betwé@n éeptember and December. 'Both groups, Yon the average,
[ . ’
expected a mark between B and C by December, although ‘the

students who used the éubiojvisual»lab had started out with
higher expectations than ths others. . -

The abéve data were examined by multiplﬂ regzsssion

N
analysia& to determine the extent. to which main and main

plt‘\s interaction variables were prédictive of éach" of the

v
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ihree dependent variables (shift in;test marks begwééﬁ‘

October and Decgﬁber, shift in étéitudeé'towards'geology .
between October gnd December, and shift in expected marks.
Ibetween Sepﬁé%ber.and Decémber). The results of this i
. analysis are presentled in Tables 7,8,9,10,11 and 12. ‘

k)

The difference in harks between the first lab test and

”
e 5

v the Christmas average was not sig#ifiéantiy affected by ahy'
//Cof thej&ariables examin‘d, as can be seen in Tables 7 and 8. Lo
* Interagtlion effects were also found to°be negligible.

; - : ;Tablé'9°shows the effects of méin variables only on the
v ") . : . Coa
L .) shift in students' attltudes sowards geology between October .
L _ N a i
. and December.: Although the descdér¥ptive gata indicated that

’ - ) students Qﬁo used the audio-visual 14b during first term -~ ' s

- ’ had, a moLe‘negativé'aftitude towards the boursé‘aﬂgér

P

”‘\;N\ three months, this effect was nbﬁ'sfgni€idantfa£ p STI0S,

Pl 3% -

——— N . -
-~ - Interaction effecfs also failed to reach the required level .
’ of significance, or to improve the predic&ionfof studenﬁs'

attitudes towards geology(Tabie 10).. . L /ﬁ

PR !

. ; " The effects of main variables on the shift in students'

expected marks are showh in Table 11. -Here, it 1s to be

remempered~that a positive t—vélue indicaQeé a‘negatiqé

1 N -~
~.

A ;elationéhip, since exnected grades wgﬁé scored A=l and Db=l, -

None of the main variables are predictive of students' ex-
pected grades at p =<.05. However, when Interaction effects .

¢ \
.are taken into consideration (Table 12), university entrance

e

t . »
. . . .
- . . v ‘ Y
‘ .
: N

[

1

|

|

|

" |

mar%s appear negatively related to expected gradeé (p= <:05)'V' ' W\:
X . .

|

|
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4+« " 0 - Table 7 CL

Multiple Régression.Analysis - Séage II

¥

Relatign of: a);%revibhs geolopy courses to test marks (d.v.).

> b) university entrance marks
’ ¢) use of~a-v lab

| e O -
- - Source ; - t-value ,
J-r ::‘ “,‘ » ' ‘ * '
. 1. Rrevious geology courses’ . 1.203 '
- AP ¢ ' y P
X N ’ 2. Univergity entrance marks '« —-0.010 /// . .
- Y3, Use of aﬂv lab material . & =0.0#78 ’ ~
) ///4 during first- term. , I~ e '
'Y | . Multiple R® 2:0%014 S :
. # S ’ o C . ’
. , H ’ - : ~ X :
- _ -, Note:+ All tfralues ‘aré relative to those of the
;. " control group (student¥ who did net use the a-v ' = ’ h
R . & lab material during first term) -whtich 1s the constant.,
Y ! 4
- a excluding the ug e‘made of the —v lab material by
e - Secfion\A students during. Sta I. 3 o
L . . )
Spw LTy T . .
Analysis of ¥hrignce ' T .
i . Source * Sum of Squares af Mean. Square F ¥
Co A A‘ - st
R »ﬁegnession . 28% ngf‘ . 95.588 + 0.487 Sy
. - ) . 4 S .
Residual 20197 8. . 103 196.095 . °
. (R
" wotal’ % 20484, N
‘_- v - , . \'4 v Y ) i
. 4 lun.- \ . .
(I, “ o l’. A‘ ! " i
' °k;4 ' e e .. ' '
¢ hl _‘4‘ ® a
[ ' 2 <~ o~ - q
C - . 4 ¢
:: ,\v. . ‘A‘ . +* N Y‘\‘:“I - .
* { t \‘ '- \'\ e - !
y ST NI B, ‘ K .
N ! M KX \\;ﬂ e U’“ : . ' 3
P »t T T . ‘
‘m‘>' h‘ ' - cwN Y " . !
N - e . “ L A . . . )
o -~ " . -‘Z' \ < ’\r N . » . \ , .
. P L) ﬂ“\ i 4 Lo- >
./ is # . :’ “‘ 3 \ L i, .’ . A 7 :
M ) R T ' *~
¢ ’ ' . ~e & Lo ‘3",\;‘«&‘0 ! CN . Lt
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v - . —_— ' " Table 8
. ”4 , Muléiple Regression Analysis - Stage 1T ' J
| . ’
| Relation of: a) previous geology courses to test marks (d v.).
- b) university entrance, ‘marks
. ¢) use of a-v lab
.~ d) interaction effects O " . 3\
A
X x> : { : - 4 . .
A ‘ '-' \ ' R j ) . /
} ~ Source o ko . *t-value( . .
, T . “ ¥
a1, Previous geology courses .65 )
¢, Q' ) ' ' z G- D 7
2. Uﬁiversity en@rance marks ..fTV ;
P .
: 3. . Use of a-v lab material .
during first term@ . L2h2 /’
. ] s 7 .
b, Interaction, 1ix 3 = *.159 ‘
. . i M ‘l
5. lInteraction, 2 x 3 . '™ -.260 ,
-~ . . ) . A . @ .
M%ltiple)Rz = 0.015 ’ "f- B :
v Co o ' - S ® '
Z Yo . Note:- All t=values are relative to those of the con-'y» g,
- - trol grouyp (studerits swho did not use the a-v lab ma- - » -
. .+ terial during first term). whick is thevYconstant. T
s (

. F exgluding the use made of the, a-v/ﬁab material by )
T ., T—~  Section A“students during Stage I4

T\ . s \
* . . w -
. ~ -
.
N

Anhalysis of Variance

; » Sourge Sum of Squares df Mean Square =¥ \’
Regression - 306.059 - 5 ﬁl.le' 0.306
. ..Residual © 201785 ~  101. - 199.787. -
, ] ; ‘
“fotal - v ,20484.3
‘d , .' ! :
' . M . J‘
4 ® - "\ . “ ~ . \




Tab 16 9 2 ’ “r B B e

e Multiple Regression Analysis ~ Stage II o |

Relation of: a) previous peology courses to attitudes’ (d.v.).

b) university entrance marks’ % $§ .
. c) use of a-v lab - | o ' B
) . ‘/ ’f
- ' Source . t-value .
] N 4 N - .
' 1. Previous geology courses .351 ‘g%& ‘
. . . A . * ' B . . " ¢ A >
2. University entrance marks -0.868+ ] J
‘3» VUse of a-v lab material - . .-
during first term.2 . =1.928-
N 3 oo '
_ > Multiple R° ='0.066 )

-Note:d{ All t-values are relative to those of the con-
trol group (students who did not use the a-v lab ma- 1
terial durin® fipst term) whith 1s the- constant. A

. egtludlng use made of the a-v 1ab material by u
~_ Section- A students drring‘Stage I. . .?

£
LY

Anaiysis of Vafiance

A3

LIS

L [ & ‘ ) -4 ) 4 . 14

Source Sum of. Squares gﬁ_ Mean Square F .

' Regression .8798° 3 .29329  1.848
/ .
Residual 12.9379 - 19 .15870 R
Total 13.4178 07 e | €
( ‘ N
. i <
v i
- ¢ .
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+ Table 10

S

Multiple Repression Analysis - Stage 'II - | \
. ° ' R

~._ Relatloh of:

4

previous geology co%ises to atpitndes(d.v.).

) university entrance

arks

Analysis of Variance

2

Multiple R® = 0.107

trol group. (students; who did not use th

terial® during first term) Which is the

c) use of a-v lab o o s o
‘. d) interaction effec;&mm :
- N AN ~ :
Source ' T } t—yégpe o -
1. Previous geology con;ses - 1.391 ' “
2.. University entrance marks -1.064 | ‘ o
3. Use of a-v lhb:material 7 -
' ‘g _ during first term.2 .)‘~1.029 o
oy, Intdraction, 1.x 3. , —1.6h8..
3 s5). Inseraction, > x 3{ ‘ )f - =0.892 ) . )

':,Note - All t-value®¥fe relative to those of the con-

-v lab ma- - .

constant .-

a excluding use made of the a-v lab material by . PR
Section A students dqrinéfstageli. . _J//f

~

*

! ;

-

“

- .
: .
K ¢ X
L ”
- .
RS, A
) .

Source  ‘Sum of -Squares df-
Regression 1.434y U« 5
. 2y «
" Repidual N 11.9833 77
] A L
. Tot@l T 13.4178
v o
) . 2w - * ! /
S s |
) . ’ .” ‘éu

% !

- - p—

‘Hean Square F

2

.28688
. 15562

2y

.1.843
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P
. . Table 11

Multiple Regressioﬁ Analysis f-égage IT

Relation of:a) previocus geology courses to expected grades(dv)«
b) university entrance marks ..
¢’) use of a-v 1ladb_

- P |

Source . ' ‘t-value S o E
1. Previous geolozy courses  0.706
‘2. University enttYance marks 11788 . ' J

. N

3w . Use 6f§a—v labimaterial - o
during first term.2 Y0.913

: : Mﬁltiple R? = 0.060 e [

LN ’ ~

Néte:- All t- Gélues aré relative to those of the con-
trol group (studénts who did not use the a-v lab ma-
terial during first term) which 1is the constant.

4
S

a. 'excluding, use made of the a-v lab material by
Section A students, during-Stage I.. g C e

T Ty

-

Analysis of Vaqiancgl '
Source - Sum of Squares* af ‘Mean' Square F,
Regression . - 3. 1699 3 ‘L.0566" 1.7ud‘ L, "
" - W ¢ ‘ ”
Residual ~  49.6789 - 82 . .6058 ' ,
Total - 52.8488 ' A

12 M
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Ce _ Table .12 ’

‘Multiple Regression Analysis — Stage II
NI | Voo

Relation of:a) previous_ }‘eology courses to expected grades(d v)
b) university entrance marks
~ : ¢) use of a-v .lab
d) interaction effects

- .
;. Source ‘ o t-value? \
‘ N “" o 1:- Previous geology cqur-_ses‘ "1.565 e
2. I}n{{refsity entrante marks 2.316%
) 3. .Use of e-w; lab material . ’
" during, first termd. - . «l.514 ’
* 4. Interaction, 1 x3 -~ -1.282
5. Interaction, 2 x 3 o ,-1.351-‘

2 . / '
Multiple R™ = 0.097

) .
Mote:- All t-values are relative to those of the con-
trol group (students who did not use the a-v lab ma-.
terial during first term) which 'is the constant.

2 pecause ‘expected grades were ‘scored A=l and D=4,
\ (* - ', positive t-values indicate negative relationships.
' - .
s D -excluding use gade of' the ‘a-v lab material by ( L
Section A students during Stage I. .
. N . .:s p= <.05 x T . Y
! Q . .- Analysis of Variance 'N ’
, Source Sum of Squares . df Mean Square \ F
Regression 5.15046 5 1.03009 . 1.728
- " Residual" 47.6983 - 80 59622 . -
. *Total " .52.8488 S
- ) . ' . : |

a
3
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6.3 Stage III . ' )

" Data on the usefmade of the audio;viéual fab material by
the ‘entire class of Geoloéy 010 dﬁring tho first term are
presented in Table 13. Here, it can be seen that 537 of the .
total class used ihe audio~visual lab material at least oncé
(excluding the use made-of the audio- visual lab by Section A
§tudents-during Stage I of the research): This is an im-
pressive figure, éiven toat the a@dio—yiouql.lab‘mat%yia}
was supplementa to the regular iab classes, and'availaole
purely on a'voluntqry basis. Judging by the fact that the
audio-visual lab was filled to capacity A;arl& every night,
this figure would have probably been higher hall the lab ';
bee; open more often. ‘ .« -7

During the& final lab class,_students who had used the
audio ~-visual lab at any time. during first term (again,
oxcluding Section A during Stage 1), were asked to £111 out
a 17-1tem questionnaire to determine what thoy thought of
the audiojvisualxlab units. These results are summarized
in Table‘lhm The average mean score for the edtife.group
was 3.66 (on a five-point soale) which represents a generally
positive attitude. It is 1hterestiog to"compafe these,scores
with the same sfudenté' scores on the geology attitude

qogptionnaire (Table 15). 1In all cases, students' opinibns

of the audio visual 1ab material were higher than th’!r

opinions of geology -as a whole. For a breakdown of students'

responses.to each question of the audio-visual opinion



sjout to compare the averaée_Christmqe lab marks ﬁose' who

- 8h - o A

questionnaire, see Appendix I. ,.

Table 15 compares the geology attitude test sciore"s at .

Christmas of students who had and had not used, the audio-

"’
o

visusl lab material during the first term. Students who had

used ‘the audio-visual &Qab had a Mositive attitude ’ ’ | -
towards the course than those who had not used the audio~
visual lab material at all but in the light of the data
presented in Tables .9 and 10, it is imgossible to éssume ) T

that students who used the audio-visual labyhad, in f‘éctf; =

. improved thgir attitude tOWam&the course between Septem- - -

3

ber and December. ‘ H

. Table 16 summarizes the ‘comments made- by the seven lab . -

’ A

demonstr‘atbrskWho ran the audio-visual lab during the first'

term. On'.the whole, the demonstrators thought that the = - -
.audio=visual lab was a very ~u‘§é1f1ul_' ad,dit'i‘bp to the ,Geolvsgy_ - .
. . P e . . . [
010 course, and made several good suggéstions for 1ts improve-
< . . A N

ment next year. - C . " ¢ S S

»

Students' ‘marks, at the beginning of.‘ the term and at -

.

Christmas, are compared in Table 17. At Christmnas, students S e
who had U.oEd the audio-visual «ab material during the 'cerm av-
eraged 8.99% above students who had not used the audio- ’

visual lab at, all. However, students in the former group

had averaged 7.58% higher even“at the beginning of the * term -

~

b
so the presumed effects of the’ audio-—visual lab material may -

appear to be negligilbile. Howéver,‘when a t-test was carried.
- . Ny '
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'Thenefore, it weuld appear ‘that the use of the audio— _ R

_students' university entranc

.- - 85 - .
- - ‘ - . .
- . ) . ‘ . " “\
had used thegaudio-visual lab during” first term and those

who_Eag,not, according to sectiqn,'it»w?s foundfghat in
Sections B, C;'E/J, and H students who had used the audio-
visual lab had significantly higher test marks (p =<.05)

than students -who' had attended regular lab claases onlyu

visual lab material dld have a definite effect on students'

"\:n . . A
test marks during first term. - ' -

f Finally, a breakdown of the costs involved in setting
. -&
up and running the audio—visual lab 1s .presented in Table 18.

fhe regearcher was unpaid,'bUt'an estimated salary was cal-

-Culated and will be discussed later, ~ =~ »

: : : 2
In summary, ‘then, Stage \"of the research found that
e arks were hlghly predictive

(p=<ﬂCQl) of scores:on a cognitive test, and that- students‘

recei@ing regular p ptional additional audio-vﬁsual lab .
™ ‘,,* .*’ L0
instruction for the first lab class scored -lower {p=< OOl)
™

on_t! the -first 1a5\ﬁyit-than students En the d@her two groups’. - -

.
None of the varilables examined were predictive of students'

attitude towards geology ) Stage II found that none.of the

variables examined W re significantly related (p=«<. 05) to

\

elther lab test marks, or attitudes tbwards geolo?y at the

S

end of first term.q Students’ university entrance marks:were s f '

ne?atively relate (p =<.05) to expected man\s at the end O flut .
<« r n’e’ne‘o///\’o/" )
f.‘irst term. St:ape III fouhd taiat 53% of -t logy 010 ~ '
-

students_used the audio-yisual lab at least once during firsq .
Yy . . t r. B
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‘ . method of

4
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. h ) 13
y but in four of the eight secﬁTb s, students who ﬁad-used
' - 0 ' the audio visualfiab in addit1Q“~to attending regular labVw S .
classes, scored sllkificantly hipher Cp < 05) on their lab
tests dubing first term. AN ‘ - - 4
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stydents had’a positive attitude towards this\ .

instruction. Use Q% Bhe audio visual 1a9‘does not , 3

L4
have improved\students' attitude towards geology,




N ) cn i - . AwwmﬁwXDmH wnﬁh mnpv H wwmum
) SR . wcﬂhzv wuﬁmv:pm v cqﬁpowm £q qeT Mmsmﬁ>:0ﬁvsm 343 4JO peyf ssn.ayg wcﬂvzﬁoxm e
. REEE _ . 5 pl )

..,\ ) - . . ne . / : - r.m. : s .‘. N i
D mm.\... 6T’ - TP - « S S of ¢ 28 . “99€ *  © sIvion
, \ -. \\~ : " .. . ‘ v. . -

\ . 7 \_ . .. o . N B ” N v R - \HW .

AR A e - . - - T AL e 6 . 6 H -

A v . ) ’ . K . \\ . ~ . - -
R y 66, Le T z . 2 6 - T ot -9
. ;mm _he o ¢z ez . E . 8 6 - ma.w 4 -
A R €€, S G . 0T . TT - ““Yn | psm

R ) A T B 97 € i d

.« 7 t° b - T ) T . N L, . . ..

¢ RS e - T -~ ST f - 9T . . 8t 0 .
VAR T gy ..mH., T m....\ T ‘ h R /s -LlE -4
ST 9y ek T - e - T G L) ST - LAY
. . .. ) . S S Y ) ‘ s = _ e _, PAIRN
i C SSBTD. ' TB305 . 4 UBU3. f £ e T ~ . UuOIRdSg coﬁomm/
- Jo g ’ 7 eaou : . - R . uy .o

Iz . o . T pPasn QBT A~y SSUYL JO . ON 7 agaqumy a\

. .. , . - ' . $7 . - .

.Sutang [eTd83ER qeT A-Y 3ulsp sasqanin - IIT o¥eqg

~ .,. ’ L. . ) . - . N . I . . A '. FURE. N ) \ n.l»,..‘ *
. ) o, . . . s . A m‘ﬂ w.ﬁﬂma / . : - t.\ » - .

-



Table 14

LN |

Stagé ITI ~ Students® Opinions of A-V Lab®

.

%
. > . \ 0 . ’, 1 /
. . No. of : ,
v completed gﬁg- Mean , -~
Section Questionnaires ' Score
- ) ‘- * . ' . ¢ ‘ §
¢ A \"l ..22. 3.66
. B © 167 3.66 .
TR 9., D
- D. ) 4 3.
E/J C 30 3,70 -
F 13 . '3.55
- 3 \\\Tl ,“3
G 21 Tl 13473
. H 20 R\ SN
A o .
1 \*
.TOTALS 145 3.66 "
- ~ [ Co ,
. ®For a_breakdown of students' Tesponses to
edch question on the a-v lab opinion
que 1onnaire, see Appendix I,
using.a five—point Likert scale ko ' '
-~ ~_ \ t . . P ;
. s ‘ N .
N ~: ~ ' glr'w // R e '
\i .\ L] .
.o P ' e
o » . A N ,~$
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o .. Table 16 ' Tev > S

§tage III =~ A=V Lab Demonstrators' Opinions (N-7)a

-
0 . .. 9

[ Equal numbers of questionsa. . .. 3 R
o More questions fnpm non a-v. students R
Y , e

2. Was one'demonstrator sufficilent? . oo

[} LI . )

¥ Yes: ‘ SN S -
No: ‘ _— - 2

: — - ~ e ,
3 Did the a-'v lab material clear up Students problems?
: o - - L o
Yes: - .y LT 6

' Unsure & S o Tl

b, Differences in kinds of questions asked by a-v and

‘mon a-v students: - R S
' . .

No difference. T . Ty
More baslc questions from non ca-v studentS' 3

a

Separate rooms for a-v and non a-v students; ,
feedback from markers about students' weaknesses;
more slides and/or duplicate specimens to illus-
trate mineral varlations;® better lighting in )

~ \ [

’ vcarrels, 1onger hours. \

o

7. Overall comments,

©
-

"Students thought tHey were excellent"; very suc-

‘e worthwhile" "a-v labs used ‘mostly by students who
' didn't really need them (i.e. 'good' S't:uclents)'b
See Appendix H for a copy of the actual questionnaire used.

- 1. Proportion of questions frqm a=-v and non a—v studentS‘ :

[ R (\ “~ V\ B . '
5. .Were you able to control pilferidgﬁ ‘ Lo \
%es: S B 3
N Not altogether: d Co ) y
6. Suggestions for improvement: o ' ' N
> ,

' cessful initial atgpmpt at a-v geology" deffﬁitely

v ol
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CHAPTER VII : A

. L 2
N . N .

DISCUSSION %ND~CONCLUSIONS ‘ o, -\
. . . . ‘ » ' T ‘f . )
T e .ﬁ.l= Stage I \/ ' ) . 7
- . Dbid the audio-visugl lab instruction 1mprove students’ . .
. . scores on a cognitive test (the first lab test)° . . SRR

The individualized audio-visual lab 1nstruction did

Ry
not appedr to affect students' scores on the Mineral Iden—

.

.~ tification test. '‘The only varilable that did predict students‘

I i S

scores on the first lab test was university entranck marks

and this finding is hardly novel. Neither of the\two e@@lri-
mental groups did as well on the first lab test as the-conl

" trol group, although the difference between Group G a;d . -
L Group A was very slight (see Table l) Section C students, .
r—%ab~instrﬁéf16ﬁ~“plus “the option of addition— ¢

~al._. audio-visual lab instruction, did much worse on the fiﬂ‘t\

wh

- t

There are a number of factors which may account ‘for this.

First of all,: since only a handful of Section C students
(five out of the class of 41) took advantage of the additional

audio-visual lab instruction before the first test, it seems

»®

' safe to discount the effect of the audlo-visual lab instrue- |
' PN tion as a contributing factor to Section C's poor performance.

;} : Several other factors '‘may have affected the test scores. For

- l

ekampIe, Section C had different 1ab instpuctors than either 3

’ of the two other sections. In addition, Section C had a g '

different professor handling the 1ect%re part of the ceourse,

lab test than the other two groups_ (p=<.001). o T .
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and a different.marker for the lab’testsfs The personalities

and instructional abilities of any of these people may
vl have had an effegt on Section C's test scores.
7 .

A . - \

. Eurthermore, althowgh the marking scheme for the Yirst

S

lab test was fairly strailghtforward, considerable variation '

o
i+ = . 4, 0 M
d ) - 1 N - 1 P
%

was, found in the different markers' interpretatlohs of that

" - marking scheme. Section C had a particular problem in‘that
. o . ‘ . - : *

. there was a mistake in the marking scheme for its test sam—

v, ples, and all of the Section c papers had to be recalled "and
y "-remarked Although this raised the test .marks in all cases
. e bR \J“ .
it still left. £hem considerably below the marks of the other

two-sections. It is also conceivable that the ten specimens
v 1Y . . °
e° T used for Section C's test were harder to, identify than the

L] '
3
I

V4

ten samples used for Section A and ten samples for Section G

a 1

* (different sets of test samples were.used,to,prevent cheating).
Problems of this kind ¢oulad have been eliminated, or o
at least scontrolled, by assigning the same. lab .instructor - .

) P . - N T o= v‘\. ) ]
‘ . to all ‘three test sections, the same professor to the lec- ‘

PEN

-tures, the same marker for the test papers, and ‘the same sam~

ples for the tests. Given the ﬁigid timetable for the first

-

Yyear Applied Science students and the shortage of lab
- ';‘ demonstrators and professors, this wouli§zave been clearly

L impossible without seriously disrupting the course,. and un-
. _ d N .
N ’ balancing the teaching loads. Unfortunately, technological r .

research must commonly cope with such difficulties,

'0
-

1 4
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. Did the. gudio-visual lab instruction improve\g%udents' -

7.2 Stage II

f

j

\ . ' o LooN

-.The inconclusive results of this part ofnthe\experimen—
tal ,analysis, then%_indicate the difftculties of carrying
out 1abonatory—pure"eduéational researEh'uithin an existfhg.

educational settiny Still it is important that’ the attempt
] L Y

be made, and a compromise be found between controlled labora—

N »
tory research and descriptive classroon\d?ta; e

o /
v <o '

v~

attitudes towards geology as a whole?

-
t

It appears from the data that the type of lab instruc—

tion used during the Tirst two w%eks of the lab course had

no, effect on students' attitudes either _one way or the s

other. Students in all three groups were 1ess enthusiastic

’

about | the course after tw& weeks; although it is aifficult .

! !

to make generalizations abbut attitude shift after such a - /
]

short pepriod of e. Peﬁhaps such ‘a drop in attitude is i
a natural phenomenon in unidersity courses but it was l R " \\

beyond the 'scope of this study td try to determine'this.
-, Ky ! =

v PN

')

&

Lt AR AL L L R

f .
i
3

Did audio- visual ,lab instruction, in addition to regular .
lab’ instructions improve students"lab test marks over. the -
first. term? R .f L -

Fionl

| .

Use of the audio-visual ‘1ab material during first term

did not appear to be related to the lab test marks of- the

- -

student sample. Neither did students' university entrance

'
- - -

marks, or any'previous‘geology courses that students might

have taken.. Students who used the¢audio—visual.1ab material

, ' ° . .
-
4 ;e
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. .
- . - a4

/ , ,° ' during first term tended to have higher marks to start
- with even before they used the audio visual lab material
\
Q
which would tend to support the popular assumption that

only bright or highly—motivated students make use of

‘e

auxiliary leanning materials. It should be noted, however,

[ . [

that the results obtained from the 197 students in the Stage

' |

N II‘test sample were not the same as those obtained in '_ _ o

v,

Stage III whenfthe entire class was considered. Nor were ' L

-

e ,\\ ‘they the same as the results obtained during the 1973 7& ,
pilot study (see Chapter IIL; Section 3. 2) In both of -
- the. lattér.- %ases, it was found that students Who used the

: ": audio yisual lab’ material did achieve .higher test marks ..

/ than' students ‘'who attended regular lab classes only e
' ] Dig’ audio visual lab instruction,’ 'in adaition Ro regular 1lab . i
instruction, improve students' attitudes towards gealggg

| " over the, frst term period? L / :
}.’ . q“ " % . — P .
i :

&

It appears that there was no relationship between use .}

or the audio- visual lab material and students" ttitudes : -

P

tpwards geology\ University entrance‘marks and previous .

. - geology counses also had‘no effect on students[\attitudes. ’

. The lack of findings with respect to attitudes in both o .Sr

) Stage I and Stage II of the research may ‘have been the" fault.

[y

v of the testing instrument.. Ihe questionnaire used was

-

devised by the author, since no existing questionnaire models ‘. !

. to test this type of atﬁi@ude could be found The question— .

L

naire ite%s were validated using a very small sample(see p. 51)

\ L. . - -~

\ b )
~ N g M .2 .

| §> . ’ .

N | . » » N ”

- t )

* T . f. - "~ i} - -

' . R (-
- . PARY ! ' ' : ' /‘ ) b . ‘
. - M '

' . v ' ' . o e . I |



- 97 - ’ \.“ o ' i )
com :,// ’ . N ) “.", ' LX) ’, N -" ’ ‘ o »
and 1t 1s conceivable that the. final test was ndt a reliable

measurw student attitudes towards geofogy In 2d/d1ti'on,

the pre-test, post{-test experimental model used redquired the

h administratlon of the same questionnaire to the same stu-

TN

. dents at three different times dur'ing first ,\t’erm. Many - -

foe stud.ents‘.'obj,ected to this, and thus thelr resgonses may not:
° J - . . .

—

have been completely reliahle. R

. ® Did audio—visual lab inst‘ruction in addition regular lab:
- instructlon, raise the marks that students ected to '
receive in the course"

The use of the. audio-vismal lab material does not seem
X
tq have aff‘ected students' exoectations iI‘L this respect

. "/
elther one way or the other. However, statistical analysis

F showed that students with high uiversity entrahce marks )

showed a greater drop in expected marks between September

-

and December- than other students (p=x<. 05) This is not really:®
a surprising f‘inding Students who have, done well in, high -

school may expect to do well at un,iversity too, but are of‘ten

”

rudely surpri ed by their first contact with uniVersity work
s oo

;7,3 Stage III oot ' - ¢

. !

[
]

‘| .How many students used the audioevisu&l lab. mate-rial" ' !

Out of a tota.l c}ass of 366 students, 1911 students
! (or 53% 0f t{te class) used the audio,vj.sual material at s
i

least onqe_(excluding the use made of the a_udivo-xisual lab

by Section A Students during Stage I of the research).: Of

. : . . : , 4
, , . .
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Y. : . \

o ~ ’
lab units. It is probable that more students would have .
\

used the audio«Visual lak had 1t been open\more bften,, or -

H

. ' ‘upon demand.: s it was, students were asked to sig,n up in

[ .
. , . Y

|

|

|

‘ \
{ these, 112 returned to complete two 'or more audio-—visual
| .

|

|

|

|

\

_é}dfrancef te tse the lagb, and the ,equipment was used to full .

el

| - ) gapaclity heariy every night that -the 1db was open. It Y
| . .« . . * :

seems, ,then; that thé audio-visual lab was no white elephant.

-, — . . a

? It s“b;ou'ld be noted here that anywhere from five to . ’
twenty additional students per night took advantage of the
.lab room being open a}xd a demonstrator being on duty to come

‘ 1n and examine the speoimen trays. Thus, 'tehe audio-visual

. lab room‘\enabled'an even grétter;number of students to do
. . . . . . - :
ot . supplementary %eviewﬁwork. ‘ et ot : s
\ . X o, : . I KO ' *

It is interest’ing to note in Table .13 that the.section
, making fﬁost ‘use of the audio—-visual iab material was Section _ .
/ E/J. This section is largely made up of students repeating ‘.

their year, or students who have transferred from anqther o :
‘3 N university. In other words, the students in this section N '

AN ) o - ¢ e .
Y. } have particular learning needs not common to the'ot.her ‘sec- ‘

;. . tio;s, and 1t seems, from the amount of time tltat Section . ‘

>

E/J students s‘pent‘ ¥n the audio—-vbua‘(.i lab', that the audlo-

tL \'ri_sual material helped fill some of tnose needs. ‘ - o
© & 3 1¢ also worth noting that Section A students, wha '~

‘had Tall recéived audio-visual 1nstructi‘on'for thefr first = : s

lab- class, continued to make /fr,equent use of ‘the audio-.
' Y -' ~ ! o ' ‘a !
visual lab mater#al during first. ,termg It would seem, there-

o

A a' -
s -

/]
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. A fore, that Section A students were favourably impressed by ,

P their first conbact with the audio-visual lab

. . v

e What did the students tthk of the audio visual lab material° SN
' ‘Almost without exception, the BEEN students who filled - i

e out the audio visual ‘lab op%nion queotlonnaiJe expressed a -

positive attitude. Group mean scores are shown in Table 14,

’o‘ . . -‘1

and again, it is noted-that Seetion E/J's score is _one ofn o j

i - - , L ./ |
S the highest ' . - o ' .

.In general students agreed very positively that the o , v

-

- claLify concepts that were hard to unqerstand There Wwa¥

i
|
audxp visyal lab material was useful. for review and helped . ' I
|

some\agreement .that -the audio visual lab units were

1]

. ble to the regular lab classes, ‘but many stﬁdents weré un- ' -, 4+ -

v, i . N~

\
|
|
¥ . sure. Students said that they liked this w?y of presenting L
M \
e geology, and would recommend that everybody in the class + i

use ‘the audio visual la? material. . Responses, o each question ‘

on the opfnion questionnaire are summarized in Appendix I ’

o 'The mosi common reasodg.stated for using the audio—
) visual lab units were to study for ‘the bi weekly tests, and |, Y \

* ¥
“to clarify points that were causing conf’usion.. ’ ( .

-

(j) tudents were also asked to state their overall opinion . :
:gg < ‘
. of :

au&%o visual lab material .and to ‘give su#yestions‘ -

for improvement The follow1ng is a sample ofstheir ‘comments:
" .. oA K

.- A ,go0d way to learn about the mageridl. Clear?and ' a
A
easy to figure out. o Co . : .
. ] . T « , * .
[ g _’ A » . - . i ~
.. . © b o 3 ) Q;',z" L I R \
Lo N N . ' ¢ v . ’ - . , . A
- . ' . ) . . . - . ’ ¥ k
. . , 14 : ¢ . . L
. ~ ' ’ TH , - - -

. { . . . - .
. 4 . )
- - R . ¢ i

- - v - : R DN N L} 3
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L l d . c ‘,
- The a- v labs weﬁe quite uséful and helped to place the . = -~
' ( .,«:"
, rocks in proper perspect}ve by showingfthem in natural ‘ ey L7

surroundings and by looking at a‘sample. ' ) R .“;
- I don't like machines, but they are a necessary evil' wt

S~ Good for clarif%éation and review after a lab ‘explana-
-

tion. Poor if used without -1ab demonstrator

-. If I hadn't gone to the a-(v labs, I would have failed
. — L . ‘

the tests. . - o v AR
- ,?At fimes they seemed to be ‘a }1t}ﬁe Mrrelevant, and wereg

~

oftén pretty ‘slow moving, Y. . o ¢

T
i

wf,— It did improve my,knowledge.— It was 11ke'a lecture” o

you can”turn back to the thingg‘you ma§ hdve missed.\‘,' C )

. - Ty . '
. .= . Great! Have more of them so more people‘pan use them.

.
. .
. " - .

Did students who used the alidio- vimuﬂ~lab material during
first term have a moréJgositive aﬁtitude towards geoﬁogy as i e
a whole at Christmas? . 3 e \ St o

Y P
= -

Students \whoe useckat* audio-visual lab %aterial«did have

a slightly higher mean -scére on the Christmas attitude {
t questionnaire than students,who had attended-only,reguiar T .

-3

labs. However Yhe difference was nof great, and neither

-

group exprgssea ‘strong positive attitudes Whether .or nqot b P

. the stqgents,who used the audlo-visual material had im-

_proved their.attitude as a result of their supplementary 1lab

. ¢ ARy ',

_work during the term is impossible to determine. ﬂgain, -

[+ Fs . <
flaws 1n the questionnaire used may haVe accounﬁed ‘for the . |

ineonclusive restlts. : : T A
i M . . L d 2
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l . ¢ .  What did the audio visual’ lab demenstrators think o’ the

C audio v1sual 1ab? . ) . . -

P ':’ -

. ! B The seven demonstrators all thought that the audio-

. . ‘ Z‘visual lab material was a very useful addition to the Geol-

. h
| . . o - €t -

material seemed to answer many of the students' questions.

’ — . Tha students using- the audio—gisualwlab material seemed to

N i )

- ask fewer questions of the demonstratorg and their questions

LR indicated a greater understanding of the material than those
asked by students who had not used the audio visual lab units.

A summary of the demonstrators' comments is found in

% ! /
I Did thé' audio visual lab material help students ge hi\heg
marks on thé%r lab tests? = - -

.o Table 16

I\M 'c
It appears. from the data presented in "Table l§\\~At \x

wthe audio visual 1lab matérial did give students an advantage

a

ﬁ, B students who ‘had used the audio—visual lab material‘i%>‘

-

\addition to attending regular lab classes during fifst ternE

averaged significantly higher (p 7 <..05) in,term lab téSt
Rt
marks than' students who attended regular lab; elasses only.

This finding is similar to the 1973-74 pi#ot project results

(see Chapfer III, Section 3.5.2). ‘-

How effective is.the- audio-visual lab -as a source of review?
f ‘l !
- T ’ )
The answer to this question seems very .clear. The mere

!

‘fact thatr so many students used the—audio—visual lab material
, | o . : ‘ : :
. »

€

. /{ xin their first_ term lab marks. In Sections B, C, E/J and H /

w7 . ogy 010 oourse. They glso noted that the audio-visufl 1lab \\~_A
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. 'tor on hand to:come and examine the specémen.trays and‘ﬁsk

' o S -.102 - A

i

fqr this very purpose is- proof of its perceive vdlue as a-
” A K R B
mode of review. In addition, comments Irom~stud nts and lab

'

demonstrato;s almost unanimously apree that the audio visual

marked on their. questionnaires that they would not have . ¢,
pkssed the bi—weekly labztests without the audio Visual
material G ."_ <

. In more practical terms the audio~visuéi'lab allowéd

- -

'studengs to review outside of regular class time,'thus

eliminating the need‘for specidk "review" classes. Further-

Y

g . , \
more, the benefits of the aUdio—visual lab were not limited

v Y L ‘3
té6 those students who were actually ~using the aydio- viSUal

material. Wany additional Geology 010 students took advan—

tage of the fact that the lab room .was open and a demonstre—

questions. e :

4]

The effectiveness of the audio-yisual’lab was. also‘,~"
greatly improved by the new sy!@em of—bi-weekly Jab classes

and tests which replaced the old system of weekly labs with

:mid—term and final Christmas examinations. ' Students had

two weeks to review between each lab class this yeer, and

this spread out the numbers using the audio-visual material,
and enabled students to use-all of ‘the audio-visual dnits

¥

Af they wished. - ' - . E

Thug; the lab facility itself, plus. the audio-visual

ematerial, seem to have fllled the need for a source of re-~

LY

lab material is useful in this respect Several,students re-~

<
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How much did the audio- visualvlab cost”_

‘view that was outlined in Chapter III of ‘this study.

- 103~ L C-

A ~

i

The capital cost of the audio- Visual lab was $1UU9, as,

14

shown in Table 18, although because of the $1000 grapt from

the Arts and Sciences Faculty,-the actual cost to the Geology
/ N

Department was welrbeloy that figure. ‘Now that the major

b

items of hardware'have been purchased, yearly running costs

L)

should be quite low, with- salaries to lab demonstrators

lab units presenPly available. - ' . ' B
N ’ .

'being the major'item of expense. In termsqg? materials re- -

:quired, it would be very inexpensive to €xpand the "number of

There- are, hdwever, hidden costs ﬁot irme¢luded in this

" table. The researcher was not*pald for the work involbéd in

preparing, writing,'implémenting and testing the audio-

visual 1lab.

structional technologlst,hired to do this- work would have

L3

' - . .
Under normal, circumstances, however, an in-

VA ' -
cost the Geology Department at least another $4000 (four

montﬁs at $1000 a month).. ¥his expense could be'avoidéd

by having Geology staff members prepare the audio—visuai

-units themsel%&s, but in terms of time and salary,cost,

Nv,///~—_\\“\Xhis is usually out of the question. ',:

The preparation of any individualized instruction, even

on such .a small scale as that of the present study, is"_“ 2

type of 1nstruction.

I3

™~

: extremely time consuming, and this expense is generally the

major stumbllng block and the greﬁtest drawback to this

Universities such as MeGill and Concor-

\
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S

dia have instructional\technology departments that provide-

-several months of concentrated effort to the project

o A U

Pl N . .

personnel and tebhnic#l facilitids to departments wishing to

o

prepare individualized instruction, buit even then, the pro-

fessor in charge of the course must be prepared to devote

[

Queen's, howeverg lacks an instructional technology depart—

ment, and, it would probably be impossible for the - Geology
Department to convert the entire Geology 010 1ab class’' to -
the audio visual format without hiring\outside personnel, at
considerable expense. R , B

A9

It thus seems likely, from the point‘bf view of the ﬂime ‘ )
-and budget available, that the‘Geologv 010 audio~visua1 lab
will ‘continue only as’ a supplementary learning resource, {‘ 4:?9'
‘with small additions being_made if professors can spare

sufficient‘time. ' ) b . o ;',

E)

What.should'be the role o£ the audio-visual lab in the'future?
Since both descriptive and statistical data indicated

that the audio-visual mode of lab instruction in itself-.was

no better or no worse than regular lab instruction, in terms

of etudents' marks and,students‘ attitudes toWards the course,

'there seems little point in pursuing the nstion of replacing '

the regular 1ab with the audio-visual format. ’ '

In addition, the amount of time involved to carry out
such 1arge -scale’ expansion, 1s probably beyond the capabili—

ties of the Geology Department staff, as pointed out above.

)

Yo
”
g
\
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The results of this study 1ndi§ate that the real value‘ .

of the audio -visual lab lies 1in the opportunity it. provides

for review in addition to reguldr lab instruction, and it

therefore seems loglcal to continue to use the audio visual ¢

lab material as a supplementary- learning resource.- Becausq<
L\i ' 3 ¢
of the great demand from the students, it would be a good

dldea to make 1t more widely availlable by extending the labisé‘

hours of operation and/or increasing the number of carrels

available.‘ This latter"course,.howeVer; would,require'the
&

purchase of additional sets ¢f equipment, and the prepara- '
tion of'additional éoples of the instructional material, ° .

Thus 1t might  not be feasible financially. , ~ .

1t had‘been,hopéd this year to extend the audio-visual

'material by'preparing one or.two units®on geological struc-

‘geology student for example, could do this during the [sum-~

tures. ‘However, none of the members of Queen's staff had .

:.L}

time to write the lab scripts, so nothing further was done..ﬂ s -

Again, it seems obvious that the time involved in preparin
audio-visual 1lab material will probably be the largest. sin rle

factor standing in the way of/future extensions of the aud o~

LY

visual- lab If the Geology Department professors value tHe

audio-visu%l lab‘s contribution to the course, yet are

a

unable to extend‘it themselves, thev shpould praobably tnixk '
of hiring someone on a short-term basis, purely to look fter

the preparation gf the audio-visual lab units. A senio

mer, with occasionalassktance from the professors in charge

B’ . A
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B of the -tourse . Such a pI:oJect might also be undertaken by
o . , \O " » - s ] ) ] g
N senior geololy studentsias part of their course work, ,f‘or‘ .
' . \
credit from the University. It is simply too much,to ask
/ of professors, already burdened with coursé teachi[ng, that -
. : . they. tackle '?hi's‘kind ‘of undertaking as well. - ,
. Y 1
i ~ "’ a < w‘
, - ‘ -
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,modes of instruction on students' overall attitudes to-

- 107 -

CRAPIER VIIT o .o
. ~ !

SUGGESTIONS FOR FUTURE RESEARCH,

One. of the main areas which the researcher wished to

investigate in-this study was tﬂe'gffect of_differing

wards-.the course, especially since very 1ittle -had been

7 .

" done in this area to date. The research, however, failed.

@
to uncover. any such effects. %&e possible conclusion to

draw 1s that no effects exist -- that is, that difi‘erentl
modes of instruction do not affect st\ﬂents“ overall .
épinions of the course. However, it is more likely that
‘tq’ testing instrument ;tself was at fault, and it is in

/ﬁhis area that a great deal. of research needs to be. done.

First of all, the attitude questionnaire used was

gompletely‘devis d by the resgarcher,'since n; ready—madéf
(and previously validated) attitude &ﬁestionnaire of tpis
type existed. Tﬂu lthough the questionnalre was tested
during the summer before the experiment took-place,.it 1s

quite poséible\that 1t was not an accurate gauge of students'
. S, P _

- opinions. ; i ‘o

‘ Secondly, the Likert—scalé.format“usea 'while conven-

. lent to set up and to score, presQPts a number of interpre—

ation problems. For example, a middle—of-the road score
on a Likert test- (1.e. a mean score of three™could be ob—

tained by answering half the questions "Strangly Agree" and

/ N




‘a who}e. ?he fact that students indilcated a positive

: T | '- R
the other half ”StrengLX‘Disagree", but 1t could‘gqually

well be obtained by answering "Neutr@l" to them all. Thus,

the same score cannot dif erentlate betwe'en two-very differ- ("

_ent‘typesaof attitude. OtjNer hypes of attitude-scale- do o

exist (e.g. Thurstone's intdrval model) but ﬁhey too are |

open to similar problems. Existing questidnnaire models -

must be'improyed, or new nodels developed, before any

accurate measuring G{h;tudents' géal attitudes can taKe place. ~ -N\[
Thirdly, students do not like questionhaires. There.

is a_huilt-in resistanEe to any kindqu formalized data-

gathering, and a tendency not'to ahswer~the gquestions . '\-f .

» %

seriously. In addition, in studie? such as’ the present one

where attitude shift must be measured by reﬁeated adminis-

g

'trations of the oame questionnaire, student resistance
- t

increases even more. Many studenﬁs in &his,project'simply"
. ,

refused to fill out the same questlonnaire more than:once ) N

(as cgn pe segn by the drop in sample size between Stage I

and Stage II) and regarded the entire exercise as a stupid

- waste of time. More sophisticated testing medels need to be

developed that are not so‘onIous in'theirlintent, especially
for use with university—ievel.studénts.‘ In addition, hétter
methods oﬁ\measuring attitude shift are needed, to avoid R y
annoying repetition. * Ct

The researcher still believes that dIffering modes of l

instruction do affect students' opinions of the oourse .as '  *

r

o] N 4 -
L4

o - - L
* ' ) k‘
. 14



9 {

attitude towards the audio-visual cohponént of the course,

- | \ N ' ” . - 1 09 - “ ’ ¢ ’ \I

\ , ‘ —

}

even while expressiné a Iagg\gglenthusiasm for the course as

L 4

a whole, migﬁt be an indicationof this. Admittedly, the

audlo-visual opinion questionnaire was‘a_petter testing

o v ] \ : \ ; )
instrument, since 1t Had been drawn from a laréf; question

pool and tested on a larger sample. In addition, its state-
] N ) N 1
ments were more concrete and straightforward (i.e. easier td.

u

agree or disagree with),-ahd the questionnaire‘was only

, 1 . 2 R .
.given oncge. M’asuﬁement of any kind of affective change is

difficult, but would be le%s so if the testiné instruments

A

presently available were more sophisticated more -subtle,

and more generally,applicable to difTering educational

.situations.

Additional rgsearch‘might a1§o be éarried out at Queen's

o

‘to bry and determine why all students, right across the

class, liked geolopy less ‘and less ythe more of it théz saw,

Again, the drop in attitude might be due’ to flaws in the

‘testing ipst.ument. However, 1t might alsp iadicate a need -

\

for major'improveqents in the course to make sure that course
objectives are, in fact, 'being met. Still another possibil—

ty, howeverh is that falling attitudes are a natural phengm-

enon at university level. A comparison of. student attitudes

\

in other first year courses might indicate whether geology
¢

was.any‘more disappointing to students than ahy of their

E

other subjects. ' - ., ,

A
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- additiogmal.lab material should be carried out, to ensure
e

o

- that 'the audio-visual 1lab is meeting its objectives.

- 110 -

b ]

13 !

J .

'As 'far as the Geology Department 1is concerned,'further
develoment of the audio—visual 1ab material could be“carried .
out following the same format as the four units prepareq for

this project. There 1is probably mno- need for furthen .

, statistical evaluatlon, altnough informal evaluation of any

'

»
~

': In:conclusion, then,hthis/report has presented an , .
account of a research project developed at Queen's Uni- u
i ty, to evaluate the differing effects of- individualized
audio-visual geolOgy lab instruction, and regular geology I

lab instruction. ’Neither type of lab instruction w?s found

" to affecet students' attitudes towards'geolo?y, or the marks

\

'they expected to receive 1n the course. Nor was type ofv
\

A
lab instruction fourid to be related to students' test marks
during the two- week controlled experimental period. However,
when the entire Geology 010 class was taken into considera—

tion. over the Tirst term period, 1t was found that in four

-of the eight class sections, students who had used the audio- °

vigual lab material in addition to attending regular ‘1lab

. 4
classes scored significantly higher-on their lab tests

) . )
(p= <.05) than thoseystudents who had attended regular 1lab
classes only. ,Moréoter,'students made extensive use of the

supplementary‘audio-visual lab material,'and stated tnat

they found 1t a very valuable source of review. It there-

s

fore seems logical that the audio-visual lab continue in a

~ f @
i 1

e T
D 3

“w




-be expanded in order to accommodate more studehﬁé and more

aﬁ%}tudes towards couiZe” material.

.

oot .= 111+ ' .
, . -~ o v &
J . . _ ! :
supplementary role to the,regular'lab instruction, but

a

lab material. 1In addition,\further research needs to be

carried out'%e'lmprové3testing procedures for students'
vﬂ?'

.
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Audio-Visual Lab Questionnaire Result

v | -

‘ Pilot Study
' : “u

- \S !
Notetr="The graphs indicate the responses to

‘ .
: the positive phrasing of each questlon.<.
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Tes
. A=V .Labs were
‘Interesting

1
A ]

 After A-V

‘ labs, I had

¢ no trouble .
identifying
specimens.

A-V labs
were too
easy.

A-V 1labs

N
clapified .
% ings I
. d4idn't under-

stand.

A-V 1labs gave'

me a better
l1dea of how
" rocks appear
in the  field.

A-V labs pre-

sented new
material. .

. \

A-V labs were
clear-cut
* and explicit

(KN

- ANy iabs were
-useful for

‘review hj)
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o

Preferred fe-
male'vo}ce
Lo male

\

v

A-v labs had
too many ac-
tivities to

carry out.

«Glving out
, test answers
was good

“feedback.

.Too much
talking in

A-V ‘labs.

Slides'of
thin kectiong
better 1llusi

tration than

specimens
alone..

I liked the"

music.

The hand-
outs wer
useful.

The slides
clarified

many ‘con-

cepts.




o

exam. .

Should be
more slides.

I 1ike this

way,of pre- .

seriting
geology.

Entire 010 .
lab courser”
should be -

~ taught this
o way.

o

A<V 1labs
helped me
pass the

A-V labs.
are worth- -~
whille.

L3

A-V labs
‘teach
‘methddical
reasoning.

A-V 1labs

‘benefit all -

010 students

.
’

Everyone
should use

=2,
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0
ot
—0G
o
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tog

A=V labs are
better than .
regular labs .

¢ R

A-V 1abs 1in-

. creased my
N interest in . - )
geology. . . : . : SRR

. L3b assistant
i were very
helpfpl.

I had enocugh
time to ‘com-
plete the s J . ' : .
A-V labs. . . . '

"The A-V 1lab
room 'was open
often- '

o enough, « ° .- \ “

I had enough
*  room to work
- comfortably.

.

o
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V4

Some Student Comments ¢n the Audio-VisualYLab: Pilot Study
\

!

™~

)

I enjoyed them. They ére helpful =~ gqod‘as a supple-
ment to regular classes. - '
- Exceilent -~ I qouldn't quite reason out the identi-
" ficatfion procéss, and the lab helped:greatly.
.- Jokes pporl |
- Good review -- shows things I.was lgnorant of. lMore

’

: i )
pictures of rocks and minerals in different forms

would help. ' S >
-~ _Were go&d, but could use more depth,
" Véry good for someone wpo needs ciarificapion,‘bu£ of
little real fnterest to the more knowledgeable student:
- ‘Extremely useful -- couldn‘t possibly have passed

‘without them.

-

~ - A worthwhile supplement to the. course, but not appli-
N /"cable as the only meéns of study.

-7 - - )
- + Cramped area needs spreading out.
[} A K}

- Gét rid of the musle. ,

- (Geological) Structures should be added.

-4



APPENDIX C

. Audio Tape Script and ab‘Note.s
Unit 1: Mineral Identification
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o .

" .periods, but in these four 1lab units, we :

&

’ "AUDTO

Geology 010". Unit One. Mirerals.
(Music. , "Diamonds are a girl's best ./
friend) o ‘

I hope you realized_the geological

[

significance of that song. Unfortunately,
. - ‘ .

you won't be.studying diamond§ on this
course, ésift turns out.. But then, no-

body seems to write sonfs about calcite
) ,
or olivine either, so we'll just have to
make do. - . — 7

This unit on minerals is the .firgt

:qf four lab, units geaiing with rock and
.. , o .
mineral identification. . You'll fé cover-

. ing much of the’theoreﬁicalvbackground

to rocks and minerals in your lecture

t

-
2N

_want you to look clésely'ét—the rocks and 7
minérals themselves. "t h
In this Tifst un;t, o;r dbjégtiveris
to teach gyu how té‘identify some of the
commqh minerals. Since rocks are made ub
.of combinations of thﬁée minefalé,.it is

most important that you know what you're

doing at the end of this fixrst unit. B»
R / .
/\_ 1’ .4 \"

LY




-~

. -

. \ T~
BRI : Co L =120 - |
~ g ) -
' ‘.' , .then, you’sboélg be able to iden?ify?lS
. : o ‘ ' ’ cBTmon rock:forﬁing'minerals,'qnd 8 ore-
‘ ) _ . | bearing minerals of tﬁe base metals iron,

. ) « r . ycbpper,'%ino and lead. .
70 2,
. o In order to work through this lab
/ . unit, you'll need the lab notes for the. ..

o S v éﬁdio~visua1 lab sec%ion, your textbook

Rocks éﬁd minerals of‘Ontafio, a pehknife,
. a streak plate, a hand lens, a glass

plate, and, of course, the tray of mineral

-
L4 —

X specimens, numbers 1 to 23. If you don't
' . g

. ' ’ I have all of this equipment, turn off- the .

t tape apd collect it now before -you go any )

further. o
o ' . A seyéral,point! throughéut this(
o | 1ab/yézp, you'll be asked to do various.
‘ . ' ~short {dentification exercngé. You '

. L

t .should turn‘off.the tapé recorder while

( D doing these eiercises, and you can check

youf answefs withqthe list on the last

“
-

page of your.1%b notes.

A@g you ready then? We'll start off
¢ R 4
this unit with a brief defin{tion of a

mineral. A mlneral is a naturaily occur-
4

' ring, homogenousiyolid, inorganically

s . _ fdrmgd, with a definite chemical cohpo-

- . . . _

©
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. A —) .
v' 'sition, -and an ordered atomiec arrangement.
Let's simplify that a bit. What this
]

means 1s that organic substances, like

<coa1 or oil, cannot be classed'as minerals

; exen hough they are recovered from the

. grouni. Why not? Because they are or-
ganic .Synthegi; minereis that can be *

'mads up , iiﬁe imitatiou rubies, are‘not -
minerals either because!they don't occur
naturally. :
: . The ehemicéi coﬁpositibn of armfherelv
'is definite,'dut nqt’fixedr;'Some~of the
sulfide minerals can vary in the amount of
sul fur they‘contain, for insggnce but

.these variations are within a definite

\

reetricted renge, and pence, still within
the definition of a mineral. | k
There are some 2 000 d;fferent miner;
tﬁls in all, but on't panic.' gyr this
course, ydu wif{donly have to kﬁow those
15 which'odmmonly éo~to make up rocks{ and .
3 Ore;beariné minerals which.ere.mined
for recdvery‘of the metals they contain.
How can you identify these minerals?
“Well the procedure is very straightforwardjr
‘ﬁ%ere‘are ‘7 physical progerties of miner-

« ‘ . %
o )_ e Hy" .
-

4’ A
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als that you can use éo‘}denPify an un-
'known‘speéimen. It's.a bit lﬁke‘ﬁlayin% ;
Sherlock Holmes. Each physicél property
will give you a clue to.the”specimenis‘

“identity, and wheén you've assembled all.

L]

the clues, you can then deduce the name

. . .
* of the mineral you are examininé" .

I'll go through these physicéi

b

properties one by dne;(and'show 'you what
'kind of clues each one can give you.
You'll find all these properties listed in

your lab notes, so you can follew along if
you like. & o i

Les's start with colour. Now, very

few minerals have just ongvdistiﬁctiQe

~

colour, which isn't tpo helpfui. However,

.

there are a couple which can be idemtified

thaﬁ way. For example, olivine, wﬁich is

.

. #11 in Your saﬁble tray, almost always

¢ e

nas this characteristic olive green colonr.

~ 1]

Pyrrhotite, the bronze- coloured mineral
#19 in your tray, and kyanite, the blueu

co;oured‘m;neragt.#l3, are two more exam-

’ v

pleﬂ\of minerals with a characteristic ' c

colour. But not all. minerals are thls co-~
S . g
OPEI;at.iVe l' L ’ . /ﬁg' < " . (‘.
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Slide 1:
3 cdlours

of quartz.

'S1ide 2:

2 colours of

plagioclase -

LV
s

- 127 - L

L

i - &-.
at the first slide.

At

This slide shows you 3 specimens of

L

the same.mineral: quartz. You'll hetice

that they have, 3 Qeryadiet;nct ®olours. -

Turn on the slide'projector and look -

)

?-'

The rose quartz 1s a sort of pinky colour.:

The smoky quartz is the greylsh specimefi.

And milky quartz, the most common form of

quartz, is this whitish or translucent

l .
colour. e

Look at samplé'#g on your tray.

What colour of gquartz is this? Turn'off

the tape while you decide, then check your

answer on the last page of the lab

notes the first answer. T .

The right answer, of course, was
milky quartz a >
!spw look at élide numberag.
- Here-you see, two épecimens of a
plagioclase, which ‘As one of.the feld—'

spars. The reaaon foir the colourﬁdiffenr

v

‘ence there is a slight, difference in the

chemical make-up of the two.samples. &

Change the slide, please. - ‘

~
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—~ Here are another two specimens

. ’ M ., ' ’ y
that -look. cgmpletely different, but are,

» 1n fact; both o&eces of sphalerite.

- The liéht,brpwﬁ éoloured?one~codt@ins‘on—

ly zinc and suifﬁr,‘While the very dark

)

¥
- » . - . i l
o brown specimen has dron replacing some of . - ‘ .

-~ .

2 . - A 3

ba

que'is‘h findl example of the way
// in which mineral samples can set out: to
& "*V I
. confuse you! Both of thesqj%erv differ-

’ eht~coloured specimens are:pyroxene and

‘\

are due Bo v&biations in\atomic composi-

et

Yion. Which oq}y gOESx to prove that ‘you .

' can't 1ways Judge a miheral by its
) ke

A1 o
pod < @

-1°7 colour. SR v . .

So with that, wo'll move on to some

* of, the. othex 1dgn£ifyidg features of

B minei’ls. . ."“ - ~‘: . L

‘ You can, turn off the slide projector'

- T ’ - R . n ' - .
) . for the moment., . ow ) i
[} o °. © o N

o . . The second of the pﬁysiéal proper-

L o. ~

;o bies of a mineral "1s cleavage.~ And, by "

- . -the zfnc atoms. . - ‘ . -
el - - ) ': ' |
- Next slide, please. , . ’

“} iiness It ‘refers to’ the wiy the Mineral -3

as with sphalerite, the colour variatiqns’

A v

P —

\,

the way, this has notning to do wf%h ‘néck- -

&
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. . will split along planes. Tuln off the -
. A -

' S &\ ' tgpe recorder for a momeMts . and .read wha

‘;— your lab notes say about,cléavage on -

: page 2. ’ : ¢ - -
Turn on thekélide projectar again,

. blease. The next 3 slides will show you °*

)(( - examples of, divffe'ren'c t"ypes’Aof cleavage.
; . | Take'; look at the fifst o}'these slides
?E ' S " now. e ‘ - L “ oo
Slide 5¢ - In this slidé, you can see what n
1-dipectiqnél ‘cleavage along one plane)looks like.
. clea;age. Tage saﬁple #3 on your tray, and Ibok ?or |
- . the one cleévgge plaﬁé: Thg; cﬁagge the o 1
o « . slide. , o o .1 j
" Slide 6: . r Here 1s cleavage in two directions.
YZ—di%eétionai . ;Také‘samplks #6 and #9 from your'fray%
\cleavage.‘- "and;try to locate thg two cleavégé planes
‘ ' o that they should show. The smooth L
! ‘ | ’\\- '~straight surfaces afg,the cieavéﬁe faces.

\
\\ Turn off the tape: recorder if you want
\' . . 1

: “\@ore time. . i
, B JNext slide, please.” ~— ' '
S%ide'7: . , Finally, cleavage gionﬁ three
o ‘3-airectional ' planes. You don't have halite in your
) éhgavéée.u - _ ﬁré&,bbut look at sample #16 for euble. ,'
r ’ .

cleavage. Calecite 1s #2 in, the set,’and

N * . . °




Slide 8:

J
- Galena:

cubic cleavage

~

siide 9 g%

Pyroxene &

L 4

amphibole

shown here has the characteristic, steely

cleavage angles

. 60° or 120°

- 130 - K - ' ) . LS

you should be abf% to see the rhombohe-

dral cleavage that the slide illustrates.

Go,on to the next slide when you're
' ' - . () i,
ready, - v
' i »

Here we have a close-up look at the

dubile cleavage in galena. The s cimen o

blue colour, .and the cleavage angles of
©, Specimens of galena will often

break up into nearly peﬁfect cubes.

Look qpce again at your specimen of
galena, #16. Can you see the way it
breaks along cubic faces? You may not
find perfect cubes in‘yqur specimen, but
you should be able to-see‘at;least three
faces,‘alléat right angles to each other. .
" Now look at the neitfslideu s
This shows samples of pyroxene and -

amp?ibole whieh can be distinguished from v

. each other by the angle of their cleavage

planes Pyroxene has an angle of about

90° as you can see here, whereas amphi-
- A

“~

bole cleaves ,at an‘angle of approximately " a
Since both pyroxene and am-
phibole. can often be very nearly black, L :

< ~

the 8nly way yo%'can tell which is which
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v ; , in a hand specimen is to compare the
; different cleavage anpfes. ! w
] Look at specimens #10 and #9.
| . - Examlﬁe the cleavage anglia and decide R4
' . whica‘one is pyrd&ene\and.which'is am} - ‘
| '* phibole. Check with anlsyer. #2 on- the
o o i a sheet wgen you fhink~you knowi.‘
- -' ~ Next slide, please. )
Slide 10: - ﬁbw, to sum up, what you'wve learned -

»

5uartz, calcite & so far about cleavage,_here is a sllde
‘ ) galena. Cleavage show:{né samples of uartz, eal_clte, and
. and fracture. ‘galena Quartz, you'll see, has no -
.\) cleavage\—— everything Just breaks along
Jagged 1rregu1ag faces. Calcite, on ‘ |
the other hand, has very‘&ood cleavage

\»

alonF tgree different faces to give.

rhombohedral cleavage. And I've already
talked about galena, which has three— -~
directional cubic cleavagea~, )

. ¥ 7 © - . We'll. leaVe cleavape now and talk ‘
~ » — ?;-"
. e about the third Adentifying characteristic}

L ' L . of a mineral -- fracture. You can turn —-
. K ) off the slide projector for awhile. . “
o Fracture refers to the way a.mineral
breaks along irregular sarfaees.' Cleavage,
\ you will recall, occurs along flat sur- -
[ ' . ' ' ’

< -

N -
. v
¢ s .
[ M -~
. ' . - . '
. N .
- . 1 N




surface of a shell.

name "splintery” pretty well describes

.:'1'32 - I . ¢

faces or planes. We'll now examine 3 '

types of fracture -- conchoidal, uneven,'

. . |

2 ‘ , \ ‘
and splintery fractura. . }
\

Pick up specimeﬁ #8 from your tray,
and examre it with .the hand ‘lens. Arg -
there any cleavage facea? What does the .
surface of thls specimen look 14ike? Check ‘

Id

with answer %3 when you have decgided.

.

The fractures Wlth curved surfaces . ' "
that youy saw that may have looked 11ke
pieces of broken beer bottle, are called
conchoidal fractures -- curved like the

{

Now pick up specimen ‘#23 and_decide

" Whether it has any cleavage planes, or

any’ kind bf fracture pattern. Check yourl .

&

answers with ny on ‘the.answer sheet be- ,

2

fore continuing. ‘ ’ R

—

—\:3-1'.‘ -

You should have f%und that #23 had

-

'no*c;pavage planes ~-- no straight,-smooth

surfaces) Nor- does it fracture in a par-

ticulaéxway, as does specimen #8 but

breaks up in what we call uneven’ fracture.t

-
!

The third type of fracture, splintery ‘

fracture, can be seen.in specimen #5andthe
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continuing.

"der, and yoﬁ can find this out by scratch-:

- 133 - D ,

itself.

-

. Just to make sure that you und?r— \¢;

stand the difference between cleavage

and fracture, ;obk at Specimen #7 and

’specimen #21. Which one shows cleavage

and which one shows fracture? How many
cleavage planes d;ES the. cleavage speci-

men have? What kind of fracture dbes the

fracture‘speeimen show? Check lyour

findings with the answer sheet before ° ' //
. . ’

.

We'1l move on now to & H mpor-

-

tant diagnostic feature, s‘:

you'll all be relieved to know'that I'm

going-to restrain myself from making a.,

wc

’corny Jjoke abodut streakeps

Streak 1s an esbeclally useful test’
for the metallic sulphide minerals, and
some of the metallic oxides too. $ireak )

refers to the colour of the minefa; pow- .
ing the mlheral on that unglazed porcelain 7
plate that you should have with you. f/k/i//// ‘

'Try a streak test now on specimen

#17. When you scratch the mineral on the
plate, what colour of powder do'you find? =

-]
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' s _ ' V Check with the answer sheet.
Sometimes, minerals which look very
' much alike can be distinguished by the
‘ colour of their Tespectime streaks. Take

E the two minerals- #20_and #21 in your.tray-.

- Both of these minerals are,irgn'ores, and

: : A L they often have almost the same colour,
. .

andnyou miéht have tronbAe t?liing them
apart. But let's have a look at their
. streaks. ] .
$ . : °

o - . Scratch each Specimen on the porce-
- , . " lain plate and note. the coléuf‘of the
streak. What do you find? Check your
,conclnsion with the answer sheet.. - -
. With the streak test you have
1earned another way éf distinguishing
similar looking minerals from each other.

(N

A ' " 'The Tifth physical feature we'll-

' 1 N . . . -, [ N
///////// . look\et is lustre. The lustre of a min-

. eral is the way that ordinary light 1s

reflected off its surface.' Me allie

lustre, for exampie‘is like that of a ‘
%
polished metal, and most of the metal
A . sulphide minerals have this feature. Look
. , ” A

at specimen #16 for example. There are

jvarious other kinds of lustre: adamantine -

-



0 o ) pearly, $1ilky, resinous, and dull -

no light is reflected af 111. . Your

Y

. specimen #5 has a resinou
. ‘ ~ #8'has a vitreous lustre. }ﬂ

. : Now you try a few. Take the 3

like a diamond; vitreous -'like glass;

when

lustre, and

\

L}

samples #23, #7 and #9. Look at them

. . éarefu119'(yo& may need the hand lens)

" and decide what "lustre each has: metallic,

vitreous; pearly, resinous, adamantine,

. ¢ - % :
silky, .or dull, Some of the specimens

‘, may show more than one lustre, so take

<

this into consideration. ‘Chéck.your

D

findings with answer #8 on tﬁe sheet be-

We'll move on t® hardnesy, which is

another very importanﬁ diagnostic- feature.

' ’

In fact, this is the first test you

should pake-when identifying an unknown

™~

) speciﬁen. Thé hardness 1s easy to deter-

‘mine, and once you've done this, you can

eliminate a large number of possibllities

' in your search for the ldentify of the

, mineral.

To classify the hardness of a miner-’

al, first look at Moh's Scale of Hardness

o

|

|

|

- : fore you, continue.  °
)

&
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. ' )
¢ 7 5

on page 2 of your lab notes for this

o ' . \ unit. There you'll find a list of 10 ~

A — minerals on a scale of 1 to 10 10
<ii ‘. ¢ ;. » be}ng éhehhardeét. iYou‘ll also f;nd'thé
hardness of glass, a knife blade, etc.
listed. To test for.hardﬁess, ail;igu

A}

do 1s try to scratch some-of these

| N t materials with the mineral specimen. Try
: to scratch the glass plate first. If '
j sz ’you.éan make a scratch on the plate, then

) ‘ . the mineral is harder thanuglass‘:- some-
. \ N where in the 5.0 to 5.5 rénge. Theh(try

to-scratch,the mingral with Yyour pénknifeu

L ! - If you can't make a scratch With the

knife blade, then the-mineral is harder

- o - thaﬁ the knife -- somewhere in the 5.5

.,' to.é.o range of hardness. You can also

ﬁry‘to.scratch’oneimineral with énother

. . ' to see which'is harder.-

|

} ’ . By the way, the difference between

V:::) . - - ‘ a scratch and a étreak is that a scratche

- e leavégfa‘mark on the mineral, but a streak .
mark will ru; off.,if o |

e . Let's try‘a hardness test, Také'

: . S specimen #17 and try to mzke it scratch
- D . K .. a glass plate. If 1t wil

»

sscratch the

“ "
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glés§ plate,- then try to scratch the

specimen with your knife. Don't gouge

the thing all to bits -- Just a fine .

"scragph with the point of your- knife.

o . .
If the specimen won't stratch the glass,

though, then try to make it scratch a

copper coin. When you've carried out

these tests, lodk at the Scale of Hard-
S .

"“ness in your lab notes, and decide what

the. hardness of this specimen is. Com-
pare your findings with aﬂ§wkr #9 on .,
the s?eet béfore going any further.’

fou should have found éhat'the sa%—
ple is softer than gléss but ﬁarger-than
the copper coin. So that’puts the'hafdf_

ness in the 3.5 to 5.0 range.’ You should

.also have noticed, ig'you scratched the

specimen with your knife, that you got
a .brown powder. So you've really done
two tests in one -- the hardness.and

+

the streak test.
r —

~ Try one more hardness test.. Take -
specimen #8 and try to determine its
hardness. Again, check your answer before

continuihg. ‘ AN

' :
Next, we'll briefly look at specific

b 4



-gravity of a mineral. It's enough just
Q
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'gravity, which is the Sevénth diagnostic

/ , & f
feature of a mineral.

'In éssenca, the specific gravig

is feally Just the weight of the mineral
. ) 4 ' ' .
relative to another miperak\sample of the

same size. Compare the weight of sample .

#16 with any one of ‘the sampies#i to .#15
P , -
making sure that 'the sample you, choose is.

L]

" about the same size as your samplq‘#16.

What do/you find? Check With answer #11
on ‘the sheet. . T e '

. "Heavy. as lead" is a very apt de-

scription for #16, because 1t's a lead

sulphide.
At this stage, you won't have to

learn how to determine the exact .specific
AN h :

to know that somg minerals are heavier

Q
than|others, and the only way to find out

-

1s to heft the samples and see which
weighs more. S ‘ ¢
) ' 4
* You've now learned the 7 physical
features Qigipmineral that can be used to
ldentify unkkpwn specimens. . Buf there

are two more characteristics of a mineral

that <I want to mention briefly: ‘crystal

)



. Slide 11:

4 > Amethyst crystals

,.
Slide 12: -

¢ Wulfenite crystals

LR
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form and chemlcal comppéition.

Each mineral has a charaéperistic

‘crystal form —- a characteristic geo-."

metric Shape in which it grows. None of"

the specimens in ybhr tray show good
crystal form, hoWever, and this was done

on purbose, since it's not very often

°c

that you'll find well- formed~crystals ‘in

rotks. This 1s because the conditions -

hndér thch rocks'are formed. aré not

_conditions that will allow perfect crystal

forms to grow. But it's.inperesting to
sée what perfect crystals do look like, '
SO turn'gn your siide projector, and look
at slide-#ll

) This shows crystals of amethyst,
with its beautiful purple colour. It
you're very luqky, you can somgfimes find

amethyst crystals along the gravel

beaches of the north shore of Lake

L)

Superior. -~ _ ~

‘Now change the slide, please.

This shows a.crystal'df'whlfenite -

a mineral containing lead and molybdenum. .

You'll:see that it's almost unreal.in the
evenness of‘thg angles and the'wa& the

7

~—

-




siide 13: . ¢
Wulfenite crystals

- . *
) . .
- _' . . 3
" R ,
.
L]

Cw

.. Slide”lb:.

Quartz crystals .

Slide 15:
Orthoclase crysta{
& fragment

[}

-
i~

£,

N 8 ‘ .o
‘Again, you cantsee the beautiful, tirans-

'lucent crystals with 90° corners on them.

.- ese’ bearing mineral - L

_tray and compare 1t with the cleavage ' J
}

1 .
. '
. N
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sides have been<fprmed.

Next slide please. \

¢ -
|

Heré 1s the same mineral again, and

dt's growing in a finer, black min ral.i

t

' CryStals 1ike these are collector Q

(W
items, and you'll find some very gobd

. examples in the display cases -here in

Miller Hall:.'l o : -

" Now'look at the next slide. A

/ -

.In this 'slide, the clear crystals,
il

are quartz, and the rose-coloured ° '\

crystals are rhodochrosite -- a mgngan*

<a \ L e

o |
Change the.slide, please. ~ \. 3

¢

. f
’

: Now I want you %o think back to whjf

you learned about cleavage for a moment

A ~ -
P

because I want to make clear the differ-

enice between a//leavage fragment and a - v
1}

crystal. In this slide, you sée two . "?T\\‘

" samples of the same mineral -- orthoél&e .

On the left are orthoclase crystals, and

on the right, a cleEVase‘fragment of

orthoclase. ,Look at sample #16 fn your J

. . ‘ ‘ R &



alp

~

- 1h1 - ' '
¢ .
fragment shown 1n the sllde.  Orthoclase
hao sudh‘éood cleavage on three planes,
‘that 1t breaks into pieces that you might

mistake for crystals. Your specrmen

should show at least two of these cleavage

faces, but these are producéd by split-

"

. ting along ‘the cleavage planes -— they

haven't grown f¥hat way, as crystals do.
Turn off ‘the slide projector now,
and we'll look briefly’at the ‘chemical -~

~

composition of the minerals on your tray.

‘ . ‘At fhis stage in your geology

course, we would expect you to;know-tne
‘composition‘o{ fho minerals, but we're .
not goiné to have Jo# memorize‘ail the

‘exact fonmﬁlae; On the mineral chart at
‘the back of your 1ab notes, you'll find =

1isted\the chmical composition, and fop-

&mulae for eadh mineral in your tray

Have a look at thié’chart now.N :
If you haven't takgﬁyany chemistry
1n high school, you may wonder what
silicgtes? carbonates, oXldes and sul-
‘phides aré. A silicate 1s a mineral with'
'silicon and oxygen as part of 1ts chemical

1)

composition, Olivine, biotite, amphibole,
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@ v ““ .
quartz, orthoclgse, pyroxene b and -

.«° _ plagloclase are all silicate minerals.
. Ve . < ' B .
}“ »4 v Carbonates, such as calcite, have carbon

. ; .and oxygen in their chemical. ake-ub.
* Oxides hhave,oxygen, ’pigs one or two other
S F) ¢ - 90 . M

‘elements. Quartz, for éxample, is a
g o
N \ ﬁlicon oxlde and magnetite is an iron -

~\‘- oxideg Sulphides are minerals with sul-

3 \

S phur plus one or twor meta‘llic elements.

' L\Your specimens numbers 16, 17, 18 and 23
MIW a lead /sul-"
o phide? #17 a zinc sulphide, #lWS\’cvpperl

ar

P

s iron sulphide, and #23 ig an irofn sul-

—-—-‘\.5
.

- ophide. - "o

,@5 L " "I should also-pqint“out-at this.
's'tag_’e ‘that ‘the specimens

are, in most cases, compgSed only of the
. © -

“ “ . one mineral' they \"aré mea t to 1llustrate .

\] f p

thds -- th large, homogenous cl'mnks. In
T a.rock, you'll generally f‘ind 5 variety'i

h]
& of’ different minerals dispersed through~
. I 0
T e < out the nock mass, and somé of ‘the mingr

e n -

¢ . al crystals* will be ”very minute. :m;é

‘ specimens on your tray, t.heﬁ are a little

1o -
T o b,ﬂ(t unusual in that bhey have come from
LA . . T
S .
o AN . . :
4 » . LA !
o \ - ,\e‘ . l’
. I&‘ kY]
B LX " :

i

»”

<

‘ -However, minerals don’t usually{occur' J,ike :

“.

°
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'fy onhe sample with'gou, then yau'll do

-1“3—

o
v,

places where there was a high concentra—
tion of the- mineral - for anmple, from
a veln or a vug.f On the field trip that
YQJ}II ée takiﬂg later this term, you'll
see some examples of théseeconpeptrat;ons

. v
of minerals within their surrounding rock

-
-

mass.
Having said all is, we ean now

Move on to the important part of this lab

unit -- éhowing you bow to identify min-

eral samples, ‘according to the ‘diagnostic’

features already diseussed.' gQil identi-

&

~
~

the rest yourself.

al identification at the back'of your lab
Eotes,'your knlfe, glass'piate, streak
ﬁlate,“hand lens, and the mineral identi-
fication chart at the front of yeur lab
notes --.the one without the spec%men )
)

numbers on 1t!- Have you got evérything’

Now, I'll:identify sample #7 accord-

: 1n# to the proper procedure, as'outlined

on the worKsheet. For each step of the

identification, I'1l tell you how to carry

out the-various tests, but ,I. want you to

Yéigll need the worksheet Tor miner- -



‘ ‘is Now, what colour is this specimen‘7

) - 344 -

figure opt the answers yourself.. You .

should stop the taﬂe.each %ime you're

asked to carry out a.ﬁest, and éheck your

findings with -the answer sheet before

turping on the tape agailn.

- A1l right, plck up sample #7 and

, we'll start the identificatioﬂ)procedure. . .

) Always .do the hardness test first
since this will qQuickly narrow your list
of possibilities. Try scratching the
specimen on the glass plate, then try-
scratc?ihg it with the knife, or with a
coppér coin or fingernall 1f it's softer
fhan glsss. ;Referring to the.Scale of

Hardness in your lab notes, decide what

. '1s the hardness of this specimen, and

enter this.figuée on' the worksheet:.
Write down your answer on ehe WOrksheet‘

Next, do the streakkbes.. "Make a

streak{on the porcelain plate with the

specimen, and note the colour of the

streak on'the workshéet:

‘The next headlng on sherworksheet is .

4 crystal habit, but since we've talked very

little about this, and since none of the

o
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samples 1n your tray show~crystql form,
Just bypass this column entirely.
What about the cleavage? Cah,yop _

see any cleavage faces on the specimen?
If so, how\mény and what are their angles?,
If‘theré 1s fo cle#vage, what kiﬁa of -
fracture does the specimen have? Wfite*
all th{g down on the worksheet.

. Now, the lustre. Whét'do ¥ou think
1s the lustre of this épecimen?- Look
back at ybur lab notes if-youfve Eor—
gotten the différent typesnof 1ustre?
then write down your oﬁoicé on the work-

. »
sheet. .

i

The specific gravity comes next.
Does. the specimen feei hea%y? Would you '

say that it has a high or a low specific
\
S -

-
v

gravity?: _ )
Now that you've filled in the infor-
° v S . N 2
mation on the worksheet, and assembled

all the clues, you can turn to the miner-

¢

- al identification chart at the front of

‘your lab notes. To, decide which mineral

' you are investigating, first of a1l elimi-
nate all those minerals with hardness
less than 6.0. Then look &t the deserip-

!

o - 2
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tions of those minerals that are left-
to see\which fiteﬂthe identifying descrip-
tion>tnaﬁ“you've made up. So;rlet's o
start down the list ' . ) S
It isn't amphibole, because amphi—
bole has the wrong coloun, and the Wrong
streak. Pyroxene, uraninite, and hema- ~ x
tite are out’ for the‘same neason. Kyanite
mighp have the same colour, but it has a
colou;iess streak. Chromite and maghef-. o
ite have nO'eleavage, and are &1s0 the, . . ”. —
wrong colour and etreak ' s '
The next mineral on the list is
.orthoclase and this begins to sound a
little more like our specimen. It has
one perfect and one good cleavage at an N
angle of 90°, which %s what you should |
see in thié specimen. The eolour, iustre,
and streak are right but: before you de- -
clde that you've found the answer, look
at:;he next name on the list -- plagio—
elase. The descriptions of these two
minerals are nearly identical, you'll
note, exceptwfcr the fact that plagio-
clase usualiy shows striations: Stria—J

- E

tions are closely-spaced parallel lines'. ‘




. rest of thé specimens in yqur tray. A

-1147..

'that can be éeeﬁ by turning the cleavage
faces to the light. Took closely at your
sbecimen. You should, in fact, be agle-
to see the striations on.the cleavage '
faces. This means that the specimen 1;

‘plagioclase. '

Dbuble check your conclusion Sy

rdnning'through the rest of the list. s -

Now it's your turn to ldentify the

Some of them you will be able to recog-
nize immediately, but nevertheless, go
through the complete identificatidn pro-
cedure, for each one, and check your

answers with the mineral chart at the

<

back of yoqf lab notes. In several

caseé, you'll find two %pecimehs with

the same number in your ﬁrayl These ) f? .

1

dbuble‘Specimens ére included to show the

differences which cén{occur in some min-

erals. You sHould try the ideﬁtificapion
| proce?ure on bofﬁ examples, and ﬁékéxsure

4

that you get the sameii?swerh : .

IfL,you have any questions about the-‘

identification procedure or if You haQe
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difficulties of any kind, ask the lab
demonstrator for help, or‘refer gpjyour
textbook or lab notes. When yoﬁ havé
finished the idehtificatibn‘exercisew you |

will have completed the lab unit on -~ :
ﬁineral identification.

Before you leave the lab,utﬁough;
take a look at the displays of minerals
set up in the lab room. You should also
look gé ﬁpe samples of minerals in the -
_disp;éy cases in Millef Héll, both on ‘
this fldor and on the third flo§r. . They L Al
-Sill provide mo;e exotic examples 6% ‘
minerals than we were able to*puﬁxgh' - S ;?
your sgmpie tray.'

‘(Musiﬁ. "Diamonds are a girl's best

friend".)

"

‘.
~— "

e

\.\‘-
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SESSION NO. 1 =~ IDFNTIFIOATION OF MINERALS

o~

»

, OBJECTIVE - To learn to “identify the minerals cormonly found in rocks, so
that the different types of %ock mav be recognized; and’ to identify some

of the ore mmera"g\of iron, copper, ?1nc and lead. . <

3
A

DEFINITION - A mineral.is a naturally occurring homogeneous solid, inor-
‘qanically formed, with a definite -chemical comoosit:.on and an ordercd
atomlc arranagement (Berrv & Mason) : - B ‘.

- - - e ¢

The reauirement that a mlneral be naturallv occurring eliminates

the synthetic rubies and spinels and other such crystalline. compounds \

made by man. - “ . " R

Being a homoqeneous solid’ the .mineral cannot be separated into
simpler compounds bv physxcal means, and the requirement that it be solid
eliminates gdses and liquids -- thus, ice is a mineral but water and .
petroleum are fot. Substances formed bv or from plants and animals are ot

* strictly mlnerals since they are of orqanlc origin. THis ellminates coal,
peat, and sea shells. . < ‘
(

.

The chem,cal composition is defirxite bhut not flxed many minerals

have yary ;yp; proportions of major and mlnor elements but these varlations
lie 'within’ Fixed limits.

~

The ordercdsatomic arrangcment is charactefistic of,eath mineral;
" it is sometimes responsible for development o diagnostic crvstal forms.

AlthqQugh over 2000 minerals have been recognized and described only’
about’ 20 are abundant constituents of the earth's crust. In addition,
-of the 92 natyrally-oécurring elements only nine, arranged in di€ferent
combination®) make up most of the cowrmon minerals. .These nine elements

aré: (chemical symbol in bracketsﬁxvaen (0), silicon (Si), aluminum-(Al), .

magnesium (Mg), calcium (Ca), sodium (Na), potassium (K), iron (r‘e) and
hydrogen (H) ) - N x

'PHYSICAL PROPERTIES OF MINERALS - The unicue proverties of cach mineral

are determined both by ‘the chemicdl elements composing it and the manner
in which these elemcnts are arranaged within the mineral structure. . -
"Positive: iden,ti,fication of many minerals reaquires advanced laboratory « .’
equipment such as a microscope, or an X-rav unit, but the more common
‘minerals to be studied in this nreliminaw course can often be identified
by visual inspection (i.e,, naked eye or 10X hand lens). The readily-
determinable physical properties used in mineral identification are:

, N

*. hardness, clcavage, lustre, colour, streak, fracture, and specific

gravity. Some of these properties are more important than others in the
recognition of a particular mineral and are thus diagnostic properties.
Thus, one mineral may be' rewwgnized by its svecific gravity, another by
its colour. ° ‘ _ -

. ) . . o N

/’ " ., - .




. . ) .
- , .~ HARDNESS - This is a measure of the re51stance to “permanent" abras1on or
. scratching (to .distinquish between a scratch and a streak =-- the streak
’ ) rubs off). Hardness® should-be tested on a fresh surfhée, since weathering'
L. causes development of now Jinerals, usually with lower hardrgsses. than v
the quglnal aneral .. '
. 3
+ Y A scale of hardness, «developed by Mohs in 1822 1ists ten mlnefals
of differing hardness so sfanqed that éach #ineral scratches the one
* preceding it on the scale.” - .

. v

Moh's Scale of Hardness - s

. ~ 1. ftalc . PR 6. Orthoclase . -
! 2. Gypsum ’ 7. Quartz '~ .
" 3. Calcite 8. Topaz , P
* ‘4. . Fluorite - . : 9., Corundum o v
d o "5, Apatite JD. D amond (hardest) ¢ - e
. " N.BT This scale is not:linear; diamond is many times hér@er than corundum.
. ’ ' . . ® .
. . . For simple field“tests the followipg hardnesses mav be used: i
. . " - o s - . . .
Thumb nail -~ 2.5 . o . i ) b '
, Copper Coin - 3,5 ' * | -~ . L. . &
Glass - 5.0 to 5.5 ' T S
) Knife blade - 5.5 to 6.0 , - - ' oo . . ¢
File - 6.5 to 7.0 . v :

Sinca~hard s is one of thec most useful.propertles for minEral
identlfication, it should be one of _the flrst tests 2o be made.-
CLEAVAGE - The tendency of a mineral to cleave or spl@t alonq definite” . T N
parallel planes, or along intersecting sets of planes, is due to the . -

- arrangemént of atoms and inter-atomic bonds within the mineral. | This -
-property- dominates ‘the physical - appeararice of several minerals, particularly
the micas, which possess one¢ direction of perfect cleavaqe ("mlcaceous

. . cleavaqe“), causing t%;m to split readily inté thin sheets.

v

a

.

In other minerals, cleavage is less strikingly shown, but may be
,of diagnostie value. Thus, the genetrally physically similar dark FerMg .

) "silicate families, the pyroxenes (e.d., augite) and amphiboles (e.q., ., .

< hérnblende) each exhibit two directions of geod cleavage, but in 'the former °*
. these intersect at rlght—angles (actually 96°), and in tha latter' at -

. 60° (actually 56°) . . .

‘ [}
the mineral. A new copper coin or a polishedf steelwbar is bright and

shining, and it is said to have“a metalliv lustre. .If exposed 4g the
' weather -for a year, the ‘copper coin will Yevelop & dull green coating

LUSTRE - is tHe manner in whlch lxght 1s~ref3£cted from the surface of

¢ -‘e\‘ - A )
Y - . - o - ’ . .




2o ‘ﬁ.‘ ) ;’4

. ’ : 4 . - o L A . )
. apd the steel bar will bécome rusty. - Ebth will now have a non-metallic '
‘lastre. Some t&p&LQ.f non-meta],lic lustre and mmerais exhibltinq these v e
lusty RTC: » . -, . y - L. . .
) v )‘ * P J I ' . ¢ N -
Vitreous or glassy,~ quartz . e, ‘% o
Resinqus - sphalefite , . . C o N . .
. Greasy or Vaky - sérpentine ' o = ’ ;
. "Paarly = mica . . PO , ot Y : \
~ Dull or earthy .- lii'nonite l N R . L
- 3 - N v, 0 . ] (:
) - COLOUR - Alggough this-is. pnpbably the first noticeable phvsit'a]i oroperty i
o ‘of a mineral its-use in identification is often unsatisfactory bccause < 'y

many minerals have a wide range ofecolour (e.g,, cuartz vﬂuch ranges . . ) .

from eolourless through red, yellow, mauve, black to white). However . |

. some minera'ls usually have a distinctive coloux:—'(e s olivd.ne, ?ilena) . J

K T

. STREAK - The-colour of tl(e p_owdered m.neral is morg consist?nt than the

colgur of the unbroken mmeral‘ for instance all the Jvarieties of quartz

' ’ mentiqned above have a white streak . Lookralike metallic minerals,
such as pyrite and chalco yrite, cabee' dlstinquisheci by ‘thé .colour of

- ’ t:heir streaks, ey . s

, The str ak  is determined by ?;.bbing a fresh surface Sf\ the mineral .
on a pieée o) u?glazgzd rcelain (streak plate). ~If the streak appears
o be black rub it with ‘your )finger to see 1f it is trﬁly black. . -.
v . A useful rule is that most da:sk, metall:tc minerals yield a stre&
- which is darker than.the mineral specimen, while®dark, non-metaldic minerals
. have a streak which is lighter in col u”r‘rthan the specimen.
L Cr | .
# -FRACTURE - The manner in which asmineral)breaks: uneven - .like a broken
.+ brick: splintery ~ like lorgrgrained harwood; conchaidal - with concave
* ’ surfaces such as result when thick glass or thick clear ice is broken.

s -

-

=\

. e ©

Voo SPECIFIC GRAVITY- ~ The weight relative to the weight of’ an ‘ecual VOlume
“of watet: " the, specific ggavity of most common non-metallic mneralg .lies
between 2.5 apd 3.0; but Rhat- of most metallic minerals’is highér than

i

“ ) .’ - s R ‘ b ", > v
3.0. o TN . . - NS e, e
PRI A I N
IDENTIFICATION PROCEDURE ~ ¢ . ' P ,\ .ot -
' Equipment required" poc!éet kn;fe, hand‘ lens (8){ or 10X); qlass plate; .and.
N .streak plate. . . gﬁ- L

Procedure: Flfteen non-metallic and eight Jmetallic mineralsg are. nresented
in this Jaboratory course. They are listed in order of hardness for y
each group, so that i5 the first feature you should test. Until you become
familiar with the minerals it i's best-'to follow en orderly series of tests

- e, as given on the sheets. With familiarity you Will soon fecognize certain’
~*minerals by their diaqnostic propert:.es (whicl’:’ are denoted by asterisks s

. on the lists). ) S
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4 ANSJER 8 EET == L1EAI6LS ‘
g -
\ \ . . : -
1. Specimen #8 is N&yk" QUaR"Z. , . . Q\
i ' U .
P . 2. OSpeciren #9 is alifillJOLE. 3neeimen #10 is PVROXTHE,
» Jon't be discouraged if you ot tlie wrong answer. rhis is
& very twicky test.
3. 3pccinmen (7 has KO CuLEaVa” 2 PL.Y"S, and the surface should
: look li%2 a scrics of small concave curves -- like sca .

shellsy or nieces of broken boittle.

© 4., Specimen-§23 has U0 CLE~.74CE and 10 RTTULAR FaC URE PATTERN.

5. GSneceinen shotts CLEAVAGE == one vell=deoveloned cleavage
slane - onc poorlv=-develonc!

.

Snceimen /21 shows FRACTUR®- <~ uncven fractuwre :

6.- 3pecimen 17 has a JBLOUVIT 5TRIaK.
7. Specilmen #2C has g YPILONISH—DRONN STRBAK.
Specimen #21 has a RWISVS, STREAK -

0. Speciven #23 =¥ EiIvALLIC LUSTRE
Specimen #7 == VLTLREQUS T0 PEARL/ LUSTRII
‘Specimen ¢ = JITRZIOUS T0 1ULL LUSTRR

. A _ N
2. Specinen #17 von't scratch -lass, so iits softer tron slass,
but it vill scratch the co»ncr coin, so it will he somewher
in ,the 3.5 to 5.0 vange of hardness, ‘

10. “pecimen #2 will scrateh jlass, so it's harder ilien plass.
the knifeo won't scrateh it, so it's harder than-a knife
blade. 1ts hardness is thus -~recater than (.0,

-
I3 3 - ? - 2 ! - -

11. 3pecimen #1868 is 11 IAVIER than avy onc of the specinens from 1

.- to. 15 of rou-hly tae samé size.

198 TLEICAH " 05 2A0CEDURE FOu SPECI'Q ir7

12. llardness Toaso: It will scru.cﬂhglass, but the knife won't
scratch it, Lherefore1fhn hardness 1s 5.0 or zreater, -

.

Colour <est: creamy wvhite, greyish, or bluczsh

'

14, Strea% Test: uhitce streak :

15.. Cleavage or Fracture: . two wcll;‘ cleavanes at nearly
' . . 20 - Possibility of a
. T third cleavarge. " e
16. LuQ‘{c Test: vitreous to pearly lustre
17. Specific.Gxavityz 1t s not heavy for its svzh, thereéfpre
. Vo . it has a2 low s»ecific orayity. C
. € ‘\\
" " rd

> [y
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%
WO_RIGHEET FOR MINERAL IDENTIFICATION
Color i Cleavage Other i’roperties Mineral
sgi‘" Hardness and c:';z:::l or (Luster, specific gravity, Name asid
* . Streak Fracture taste, and so on) Compositih
Y C’(
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T APPENDIX D o

; ' .. 'Diagram of Audio-Visual Lab-Carrel. ' . (‘ | )
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APPEADIX E .

Audio-Visual Lab Opinion Questiofnaire
' . . N
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|
|
’ AUDIO-VISUAL LAB EVALUATION

1. The a-v labs were interesting
o and kept mv attention.
2. DRfter completing the a-v lahs

I found it easier to identifv
- rock and mineral specimens.

The a-v labs clarified things

I d4idn't understand ahout rocks
and minerals. :

After completinag the a-v lahs

I had .a better idea of what
-- rocks look, like in thHe field,

-~

. 15. The a-v labs incregsed‘mv
interest in aeoloqy.

16, 1 preferred the reqular labs to
‘the a-v labs. , -

v

/ 17. The a-v labs were clear-cut and
evrlicit.
f

[0 ]

- 165 -

~ ' - * !
Stronqlv ' Stronalv )
Aqree Aqree lNeutral Disaqree Disaqgree

A (-
. ‘;‘;. 3
5. The a-v labs were useful for
review., ' : .
. - - ¥
6. The a-v labs didn't ntesent any '
new information. s . ) \7*\)
7. The a~v labs were at the right
level of difficultv for me.
8. The slides of thin sections j1llus- i
o-trated the concepts of texture & ‘e
7" composition better than the hand )
specimens aloneg . A . - /h\\\
. 9. I liked the music on ;he'fa;esn\
‘ 10. The lab demonstrators were ' -
- - sympathetic and ®ager to help. :
o ‘. . . L4
11, The-a=v Iab room should have . )
been onen more often. ¢ N
2 ) - s ‘
12. I like +this way of presenting .
geology. :
“ A - — H
13, The a-v labs helped me pass the lab o -
tests. . % -
hd .
14. I would recommend that evervone . 9
use the a-v labs. =~ T " .
. - N 14 ; A <




- . ‘.

Please circle the appropriate answer(s). -Use reverse side of page if necessary. .

/ \ . , !

1. Why did you use the audio-visual 1ab(s)? (¢ircle one or tore)

a) I missed the rJrecm‘alar: lab period and wﬂanted torcatch up.

b) I find rocks and minerals nteresting and wanted to learn more about them.
¢) I needed clarification ef some of the points covered in the reqular 1af
d) I wanted’'to review for the tests.

e) .Other (please specify) ' ’

-~

2. Which audio-visual lab (s) d\&d vou Ado? ) N

—~ Minerals - . "
b) Unit 2 -~ Igqneous Pocks
c) Unit 3 -- Sedimentarv Rocks v
d) Unit 4 -- Metamoyphic Racks

I, /\ R : " ’ ‘
* 3. Were any concepts unclear in the a-v labs? If so, which ones? “~
! . . , .
, -
~ :
. _ ‘ A ~
. / . ) . . .
s ‘ 2 .-
4. -Wha} was your overall opinion of the a-v, labg? Do vou have any suqggestions
for - #mprovement? ;f - ~
x »
o . b L , -
- . " T - e -

(N
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APPENDIX F =~ ,

- Geology Attitude Questionnaire

. Note: The first application this o - S

;o ) . queéti'onn;iré also included t follo.wing A )
. question: o ‘ ' '

' - o Have you- ever taken a geology or ea\‘r-th. . 3 oo ,
) T §ciénc.esa cou_rsle beforg? Yes, ~No __ )

[ 4 r
o , R
1 ' , T -~
- ‘ N ,
. ‘. i 4 ' ) . o
\ . '~ . 4w . N
- . N ' R /\
v ~ . e ) - - v *
) Al A . o . ‘
- ] -
- ‘\ [ ‘ . -
- *' . .
- 7, *
- . ¢ . o
. 'y - - -



R MAME e ' "
AR SECTINN - .
GEOLOGY EVALUATION FORM oL - -
‘ 4 ' . . )_‘- .
EVERYONE PLEASE FILL IN PAGE 1. IF YOU USED THE A-V LAR THIS TERM, PLEASE . ) \

FILQ IN PAGES 2 AND 3 AS VELL.

Put a check mark in the column that best descx:ihes vour attitudekwards

each of the statements helow. o5 ‘ *
rs b . R L§
/ Strongly i Strongly
) ’ ~ haree  Agree Neutral nisaqre ng‘quree . A
1. 1 ]X:Lke geology. P Lo ! -~ o
. ' Lo ‘ ! ¢ °
- 2. T intend to take further aeologv Y - . o < .
courses after this.’ ! ) A :
. . ‘ . . '

3. As soon as the exam is over, 1'll .
orobably forget eyervithing I~ . ) .
learned in this cqurse. , .

SRS ° - .

4.” I3don't bother spendina much ' o ) . ' o -
time on 919' course. - v R .

5. I ,think this course is very . S - T

. interesting. . ' S,
. , 4 - - A -

6. This is an easy course. .

7. 1 expéct to learn thinds ffom this B * ) “ ) |
"course that will be yseful to ‘ o . t— L .
me later. -

. " ' - L ‘. L . R ’ o

8. [This course bores me stiff. o

D) . -3 . . - h . .

9. Geologv is‘'one of mv favourite ) e .o N

*  subjects. . .o ) . .

' ) )\ - ¥y N » o 4&

.10. I'm only taking aeologv hecause : / ;- L .

1 have "o rd ' . '

,: -')' '/ X

11. This course "is only usefulps Ch « . ‘
those students #ho plan ltg 0 T P \ .

, on in qeoloqv o / N
T B - . ! - - - ; o

‘ . o ~ “ . -

lf. Vhat grade are you aiming for in this course2: A B e ‘D

13. "g'hat 'qrad? do vou think vou'll get? . ) " £ n

N 3 T, L) * o

, , , . A

‘ R ] ¥

- ) { 7 - . .
N ' I




AN " % " APPENDIX G -
: Mineral Ida,!gj:ificatio}l Test :
‘ and Marking Scheme

." ' & .. . .
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S h . \ » LAY . . - f Yy
. . v R - s h ? & !
N » ‘ o . , STURENT NAME AND THNITIALS: Y

: : ° o I 2

: « ~ .+  SEETION NO: - o

L™ p= . r 3 . . . o a
. , . . » o .
N - l . ’ o i . @ . . K
- S ‘. N , .
- : _ - 170 -, °

- .

fe e " .+ ROOM NO.: .

- . R S = —w—
) - . L T . A ~ I .
3 ) . . - Y, 7 GEOLOGY,39-010 ¢ . .
: . Lt ~ ¢ o 4 T . ry ¢ R .
‘3 , .. < % ) . L o ) L - .
& : . “ RINERALS 'SPOTTING TEST Coa A . "
- . . - LI § kY - :
L . .
- N ] » b \ f \l - a” LN ) Y, . N R . ’ , 2
ha " . - ‘,. . o . @ ' . T A ot . {L‘ “ -:f Tl , 4,
% C oy ) . Py T . _ N - . o "
¥4  --——l0_minerals -~ one pinute allowed for identification pf-each mingrals, - T , .
S ‘ .. then/pass gounter-clockwise to next sgudent. q - ! S
e B . ] o - . . . .
2 ) s e A . |
‘. . . 4 B . - y 1y ! P ' ..a’ \
v - * N o ‘ ‘e f A - . ‘
Fo 3 ] ¢ 3 -
.

v
L

e, N i‘ o ! ) - >
.. No.ef .. | NAME OF { composyTIoN 'h12GNOSTIC PROPERTIES )
- Specimen - MINERAL . _ _(3 marke o {two required) .- ° ' :
- (3 marks) o o (2 marks + 3 marks) = 10 R
¢ N v .
o . . o VW o,
-~ i 2 s X
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R . 2 'APPENDIX H e

i Lab Demonstrators' Questionﬁaire

L4
A

What.proportion'of your time was spent answering‘

S

- questions from the studeﬁts using the a-v equipment?—

From 'students who qere not'using the a-v equipment?

-2., Werg you able to cope alone, or do yod'think there_
,\ 8 uld have been another demonstrator to handl€ the
8 udents who weren't using pqi a-v equipment? ¢
,3;1 Di& the a-v labs appear to clear up the students‘ ‘
, problems, or were they still confuised at the end of
-, them? \ L Ny : : .
* * Pl -~ -
4k, Was there any difference in the kinds of questions ' . |
' ’ ‘asked by the -a-~v tudents and the .non a-v students° fﬁ' .
: (1.e. aid the bon a-v students seém to be asking more
asic queﬁtions?) " S SN :
Y ’ v vt i \ .
. 5. Wéere you able to control pilfering from the spécimen ‘
trays° ' : x - b
i "6, Do.you have any éuggestions for improving the a-v 2
A labs. next-.year? (1.e. better lighting? - longer hours? 'q '
o separate rooms for the a-v and the non a-v students?) ‘)
~ . C .
7. Any otperncommenta? . " i oI
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. N ¢ . . ks s : - ! et .
. 1.  The a-v lal?s were }ntergstlga 19 55 o ne YA
and kept nmv atﬁ?ptlon. p . 7 — -
2. »2fter completing the a-v.l%hs : ' ‘ Y
‘I found it easier to identifv ‘ . - ‘
‘ - 2 heo - o 2 hey
rock and mineral sr®cimens. U 27 12X 3%/
e L ' n
3. The a-v labs glavified things ) ‘ . . ' / p
. I didn't understand about rocks ° . o —
’ L) M . — W “ 2 4 0" ‘7
. and min?rais. - pro‘ 5 ZL 107 7 /3 p// e
_\__,/ * ‘ - - ‘ N )Iﬁ“ i s
4, After coAnIetlnq the a-v lahg. - g ) S0 0 ’ ' ; ‘ e LT
I had a better idea of what—. "’ T N " N ; ‘\ 4 ' ’
|5 W, v he oy
rocks, Llook like in the field. ; .. 7 gk *jl’\ “ 147 3 i
¢, &, The a-t labs were useful for - T C — .
\\’ review. B ) 209 657 137, ° 19 A7~ -
- The a-v labs didn' L gresent any ! ‘ Al - 2 .
Ig. . new ;nformatlon. ; . 37 137 s 167 - 57¢ 114 T <
' 7. The a-v labs were at the right s . ..Si <~ . -
. level of difficultv“for me. - 07+ 57 29 7% 91 39 . .
R T o \ . w T : ’
B. The slides of thin’sections-illus- = LT T
trated the concepts of texture & ('
.. composition better than the hand Lo '
' snecimens alone. e e \ Q7  Lu8%, /Y 157 37 C
g e _— KK v
9. I liked the music on the tapes. ohy 5. 2R7 P67, 127,
i N ] T, | v \
. 10 The lab demonstrators werw- o . L ) [ e «
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. 1I. The a-v lab room should have L e o B C
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o 12, 1 like this waY of presentxna . o oL _
oo, geology:. v e 177 549 2h g he . 17 "
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13. The a-v laﬁq help d me pass the labh " Py
tests.- 1L m:?O/ G ¥ 207 107 e '
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14. I would tecommend that evervonp \ , $ - v d o
. fpthe a-v labs. .. Y 197 527 267 "~ 2 1
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