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of authoring, revising, and mansging instructional materials. A microfiche system was designed, utilizing existing AIS
computer resources, which satisfied administrative as well as instructional requirements. The system is callled the
dual-fiche concept and provides a way to separate theproduction of the text component of an instructional module
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(one with text and the other with graphics) which are projected simultaneously. -

Applications were then developed in which specific AIS lessons were formatted for multi-track, color intensive
presentation on microfiche. In addition, block tests were produced also using COM production techmques
Classroom trials weee conducted and the microﬂdm systenis were evaluated.

The Dual-Fiche concept charts & path that promises to be a “cost-effective alternﬁ(we to existing AIS
instructional media and promises the additional benefit of rou.tine update and revision of mstmctmnal modules that
‘combine text and graph.ies )
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» e . © SUMMARY T~ -

- . .‘

~ The feasibi1ity‘of using.microfiche as an a]térnative medium for
the-delivery of technical training has been investigated. The objective
of this study was to develop microfiche formats for selected types of

‘instructional materialé, to produce the materials utilizing the formats

' .developed,,tO—condgct student trials of the microfiche in courses cur-

within the AIS. . -

rently using the Advanced Instructional System (AIS), and to determine
the "optimal approach for continuing to. build the microfiche capability

-

, Bgckgrgund v . : R * -

The AIS media subsysfem utilizes "alternative track" instructional

* modules that rely heavily on illustrations, either photographs or graph-.
~ic renderings. These "modules are presently delivered by audiovisual
media, Illustrated. Texts, and video systems. Where large learning cen-
. ters are involved, .these materials accumulate and create administrative

burdens that could be addressed if the microfiche were adapted to the
learning environment. The applications envisioned were: (1) the con-

version of ‘color intensive AV modules to microfiche; (2) the formatting

of the microfiche to 'deliver both primary and alternative track moduies
in an 'integrated "multi-track" module, and (3) the use of microfiche in
tgsting and test control as well as .a primary instructional medium.

“~~Jhe: Wicrofiche medium offers proven advantages in‘the'minagemént,

- storage, and retrieval of information, and it has potential cost advap-
- tages. The study was directed* toward developing micraofiche formatting
‘concepts and microfiche producgion methods to capture the power of the

medium for delivery of both text and illustrations in an instructional
environment. |

Approach »
' The appreach taken was to deviﬁe microfiche system that met

administrative and groduction criteria; classroom trials were conducted
to determine if the system met student use criteria. The system is
called the Dual-Fiche concept. The Dual-Fiche concept provides a way to
separate the production of the text component of an instructional module
from the praduction of the graphics component, and yet combine'or merge

‘the two types of information at the point of use-*ﬁﬁ; microfiche reader.

The purpose of this development was to bring thq. power of Computer
Output Microfilm (COM) to bear directly on the probTems of updating and
revising instructional materials while gaining the flexibility necessary
te- produce graphics. (particularly color-intensive graphics) consistent

‘with content formatting requirements. “The' concept should be understood

as involving twigggansparencies, one with text and the other with graph-
jcs. Images from~each transparency are projected simultaneously, much

~as is done with compiex viewgraphs having registered overlays that are
projected together.

. 4 .
/ | » :
_ |



Prototype development confirmed the feasibihty of the Dual-Fiche
. concept. Applications were then developed in” which nine lessons on
Ba,sm Soldering Techniques wete formatted for multi-track, color inten-
sive presentatmn on microfiche.  In addition, block tests were produced

/

also using the COM- production t‘.echmques C]assmom trials were con-

ductéd and the microfiche systems- were evaluated. The nine lessons were
prepared in two different versions in order to gain experience with
different microfiche formatting techniques. The techniques were asso-

ciated with different costs &f pmductmnuand they demonstmated basic .

principles -that affect the way text and graphics can be integrated on
mcroﬁche

A

| ‘ResuH:s and Conclusions o B

» This study engaged the family of isSues t.hat surround the develgp-
ment of microfiche. as an instructional medium. The development of the
Dual-Fiche concept charts a path that promses té be a cost-effective

" alternative to audiovisual media ‘and it promises the additional bepefit
of\routme update and revision of instructional modules that combine

text and graphics. = No serious problems were encounteréd in the class-

~

room .trials and it appears that student acceptance of the medium 33

high. Further development of the concept is recommended but such. devel
opment shouid take place in a training environment where s1gnif1cant
administrative values accrue because of the need to update or revise
-instructional materials. Testmg applications are obvious candidates.
The optimal path is one - which furtfier developments are -routinely
incorporated in a course of instruction, evaluated, and new developments
: incorporated m an iterative fashmn a .

~7
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I. INTRODUCTION

»

' . ‘ { .

Implementation of the Advanced Instructional System (AIS) called
for the use of a broad range of instructional media, some traditional,
same innovative,: but all designed to complement mdw1duaﬁzed se?f—
paced, conputer-lanaged training. The AIS is a prototype system merging
computer technology and media development for the administration and
management of individualized technical trainwng on a large scale. It is
within the framework of this system development that the feasibility of
using microfiche as an alternative medium for the delivery of instruc-
tion has been 1nvestxgated _ . oy .

: 4

Interest in the potent1a1 of m1croform specifically m1crof1che as
an instructional medium stems from two con51derations (1) the medxum
has proven advantages in the management, storage, and retrieval of

‘.information,-and (2) the medium promises significant cost advantages

£~

-when it. is compared with other media. The problem addressed in this
research was to determine when and how. the proven and potential advan-
tages of the microfiche could be realized in an instructional environ-
ment--the AIS environment as a practical case in point. The microfiche
medium is an attractive option for a host of administrative reasons, but

“the feasxbility of microfiche. in instructional applications must finally -

be assessed in terms of its, contr1but1on to technical training objec-
t1ves , : ol ..

The objectwve of this study was to determine the feasibility of
using innovative microfiche formats for selected types of instructional

materials, to produce the materials ut11121ng the formats developed, to

conduct student trials of the microfiche.in an ongoing AIS environment, .
and to determmine the optimal avenue for a- conttnued microfiche capa-
bility within thé AIS at Lowry AFB. .-

I

Background - ‘ | -

AIS instructional modﬁ]es (some 500 in number supporting four -
courses representing three Air Force career specialities) are classified
as either primary or alternate track in nature. In most AIS courses,
the primary track is a print medium. ATternate track modules are de-.

signed to meet the lesson objectives as the primary track and can
be delivered by audiovisual media, Illustrated Igxts,* or alternate
forms of print media. AltBrnate modules are fuFther delineated .by
distinctions of "media overlap" or' "multi-tracking.” Media .overlap

constitutes adaptation to another instructional medium with only those
changes necessary for the adaptatmn te the new medium in evidence.

Multi-tracking implies a major restructuring of the content to meet a
particular instructional strategy, difficulty level, or, approach. These
"multi- traqung" and "media overlap" modules were considered by the Air

( 4 &£ A"'

XTTTustrated Texts, pictured in Figure 1, make intensive use of
illustrations in a book format; the intensive use of illustrations is

‘ characterwstIC of AIS a?ternative track modu?es
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-

Fotkce Hunan Resources Laboratory (AFHRL) to be patent1al candidates for
microfiche 1mp1ementat1on a]ong~w1th certain progress1on testing appli-
catwons , ;

N

" In planning for this study, AFHRL also: considered the potential
ut11ity of Computer Oytput Microfiche (COM). This technology could Yink
the computer-based lesseon development ‘capabilities inherent in the AIS
with the direct production of course materials on microfiche. While the
Timited graphxcs,capabt?ity of the COM impose constraipts on its use for
RIS instructional modules, student test1ng applications were thought to
be practica] ~ ,

Further, it was thought that “the mwcrofxcﬁ!F might be a cost-
g?fecttve substitute for prenarrated filmstrips if -some way could be ,
found to accommodate the problem of merging text and illustrations.. An
effective merger would be diffi qult beiause the microfiche technology
has, evolved with emphasis on data and» documentation characteristics;
hence,” microfiche with the, negative image polarity and high information
‘density is found .in'the printedgtext elements. The film-based component
of instructional media, -on the other hand, has\%volved with emphasis on

the characteristics of the visual content; hence, filmstrips-and-slide -

* presentations with color illustrations thh low 1nformat10n density are
together with printed text elements '

A research agenda formulated from these Specu1at1ons was focused on
specific AIS applications: | | .

-1.': The use of microfiche formats in structuring mu1t1p1e 1eve1
< (muiti-track) 1nstructiona1'materials

, | test R

-
.

2. The us of CoM for the generatmn and &ontrgi o_f‘te;ts' and

"

3. The use of color mwcrofxche as a substitute for traditional
prenarrated sound-s¥1de or filmstz}p formats.

This agenda “was used to guide the 1nvest1gat10n reported here and fo
ensure that the feasibility of m1crofiche .applications w1th1n the AIS
framework was broadly examined.

Prxnc1paT Phases 1n the Stugy

The tu began with an assessmenrt of the characterlstlcs of AIS
instructional materials and the AIS environment. Preliminary plans were
developed for implementation of the microfiche products, including
equipment acquisition. The Dual- Fiche concept for merging color illus-
trations and COM-generated text was formulated during this phase and the
preliminary development of the concept was completed, including .verifi-
cation-of the technical feasibility for fiche production. Section II of
the report discusses this phase of the study.

The .second phase of the study-involved the development of materials
for testing applications and for classroom trials. A performance-
oriented block of instruction was selected for the classrgom trials, and
two versions of the xnstructwong} content were develgped. This phase



.- - -

TR Bt

fi e

L

AN b

e

. intluded the development of fiche formatting concepts that engaged basic
. jssues involved in the preséntation of color-intensive illustratiogs and

text (Section III).

-

; Clas;roo&n ‘implementation constituted the third phase of ‘the study,
and ‘the results of these trialsgare considered to demonstrate the_ feasi-

& bility of COM-generated microfiche applications i# boih testing appli-

cations-and as an integral part of the Dual-Riche concept for the deliv-

~ ery of color intensive, multi-track instructional modules (Section IV).

~
. -

Recommendations

As will be seen in the discussion presented in thi‘s report, each

o "phase, of work was disciplined by a concexn with how techm%aining

could be enhanced through further ‘development of microfilm applications.
These conisiderations were the driving . force behind the formulation of
the Dual-Fiche concept "and the attention given. to integration of, pro-
duction technigques into the capabilities of the AIS and the Air force
training systems More generally. Recommendations for further develop-

. ,ment are presented in. Sectien V, along with information concerning the

cost-effectiveness of microfiche applid@tions.
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II. DEVELOPMENT OF THE PUAL-FICHE CONCEPT - . (-1

P ‘ . " ) # ~ L
- :
.The initial effort made .in tms study was to conduct and document
a feas1bﬂ1ty survey within the existing AIS program to determme op=
tional applications areas for microfiche 1mp1ementation ‘and ‘to )
. , the: se’iectfon of viewing equipment. The four courses of instfuction
L emp]oy—mg the AIS.were analyzed in an effart E/estabhsh crite  for o
-7 se]ecnq@part}cu}ar apphcatmn areas. x° . . ,
T e The purpose - of the survey' can be clarified by exammmg Figure 2
_where a flaw <chart showing the.steps required to prepare ‘and produce AIS Co
"materials is presented. The shadeti area on the chart representw .
... ‘ o

-\scope actions, .and hmtatyons of the overall gtudy when compar

the techmca‘! and management reqm rements for introducing courseware on . d
~a lakge scale This . perspective is important becduse it demonstrates . = -
" the context m whmh the results of the study must be eValuated : - .

Resmts of the Feasibility Suwey | ot ! ...

Thé suryey effort resulted in the mcorporatmn of admmstratwe
‘ criteria, along with criteria related to the .use of instructional ‘mogd-,
ules. As a practical matter, it was apparent. that the apphcati‘ons' e
o . chosen shamd be limited to stab]~e ‘blocks of instruction, at least for N
iy the duration of the study._ It was found that stability could be, guaran-. = -
 teed only for a limited nimber of AIS modules: ‘The transition of AISw.
from a.resedrch project to an operatwnal system within the Air Trammg
Command (ATC) was planned for Janudry 1978, and curriculum revigions

. were generaﬂ_y antm)pated in.each of the AIS ‘courses. To make.matters
- ~ somewhat ‘easjer, it was found that alterndte track AIS modules were
e .'generally of" the same length and:of consistent format (e.g., Illustrated

Texts from different blocks weré simflar), with no distinguishing char- =. '
~acteristics - that might . mﬂuence the selection of appﬁcatmn area )
except ‘for content. _ , o . . . -
The inittal impressmn that access to stab]e b]ockgof mstructmn
, ‘mght be more' important as a selectten: critesmn thangﬂthe character- = %,
istics of the existing instructional modules, wass reinforced . en the -
- contents of particular modules were studied. These modules wére gna- \
 lyzed at the suggestion of coufse personnel on the assumptign .that they
| ﬁepresented stable blocks of instructioh and that, if Q,ch‘mf?che
“conversions" were ‘successful, the converted materials might be used
-, roytinely, after a pdriod of ciassroom eva]uatwn - o ‘,k
. . The ‘analysxs indicated that conversion of the modules eou]d be
' s * - approached -on 'a rather straightforward basis if the module was gon- .
. sidered to stand aloné. For example: The Illustrated Script is a hard

» = St

*The four courses in which the AIS was’ implemented, at Lowry ‘AFB

-were Inventory Management (IM), Materiei Facﬁst]es (MF), Precision

--Meastiring Equipment (PME), and Weapons Mechanic {WM). " The WM ‘course was
. redeswgnated Aircraft Armament Systems' Technician in 1978 L
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- copy version of the narrated fﬂmstmp " Three illustrations from the

filmstrip are fomatted along the -leéft-hand side of a page and the
assacxated harration is printed to the rjght of each picture. A stan-

dard 98 image microfiché could be used to reproduce a similar format in

color, perhaps organiied by column rather than row in order to better

. capture the sequential nature of the instruction.

-

| \ A smﬂar approach coujd be taken with the IlTustrated Texts. The

standard 63 image COM: microfiche could be used to reproduce. the Illus-

" trated Text in ‘a two-pages-at-a-time format. . Such "approaches were

considered tg be trivial. Even though each approach could be refined,

- the prdblem that cemams is how to mtegrate the microfiche modules into

a blqck Qf mstruction .o

. Fum‘.her examnatmn of these selected blocks of instruction demon- -

strated that different patt.erns in the implementation of the microfjche

could be expected as a result of the different.approaches taken in the
design and selection of the AIS 'materials for particular blocks of' .

instruction.” For example, in Block 8, Lesson 8 (PME); the multi-

‘tracking concept was implemented ‘through the use of different ‘combina~

tions of the alternative track modules in conjunction with programmed

texts (the primary track) .and Technical Orders (T0s). Each combination
. (there were four possible) suggested a different microfiche formatting -
.concept. Each of the other blocks had -equally complex but different

patterns - in the way the lesson imodules were implemented. In Block 6
{(WM), the six-.AIS lessons employed either programmed texts or audio-

visual (AV) modules as the primary track, each used in conjunction with -
~an appropriate T70.” The AV modules were reserved for perfarmance-

oriented training and this "use environment" clearly ‘dictated ‘the AV
choice. The problem in terms of implementing .the microfiche applica-

- tions appeared to be one of finding a common denominator so that a

single hardware system (with some vamatmns) cou]d be desagned to enJoy

wide appiicab'shty vnt‘h AIS.

, The common denomlnator emerged in a surprising.way. A basic diffi-
culty with instructional medules (and training materials more generally)
is upddting or modifying contents in response to changing environments,

‘both internal and external to a training school. The need for basic -
.improvement in the ability to incorporate changes ‘was dramatized by the

ALS tramsition, but the underlyirg need’was manifest duping the process

of identxfymg stable candidate blocks and lessons for microfiche imple-

mentation. Thus, it became apparent that one of.the driteria for pur-
suing the microfiche application should be eage of updating the contents
of instructional modules. ° This reahzagled to the decision to

" employ computer output microfilm as th ans for-producing.all text

portions of AIS modules as well as for the production of test 1té?ns (one

-of the specified applfcation areas for this investigation).

This decision intmduced a new challenge, that of finding a way to

- incorporate graphics, inc?udmg color illustrations and flat art, with

the COM-produced microfiche. " This challenge stimulated the deve?opment
of a concept for perging 'infcrmatmn recorded on separate mcroﬁche

o ()‘-

"
MM”L-



. The Dual.-Fi'che Concept ) ' .

‘microfiche clean.
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The Dual-Fiche goricept envisioned\a system of fiche production that
would use a COM-produced positive microfiche to delfver the text portion

i

of an -instructional module and a color microfiche to deliver the'graphic

portion of the instruction. ' By placing the text and the graphics in

reserved areas on each film, it appeared possible to merge the text and
graphics using the projection system of the reader. Merging of the text

- and ‘graphics appeared to involve only the ‘careful registration of the
-twé - fiche while placing the respective films in emulsion-to-emulsion
contact. It was thought that a custom~made, clear plastic envelope

could pravide the n

ecéssary registration while helping to keep the
‘unique advantages when examined in light of the

The concept had

results obtained from the survey of application. areas. For example,

updating the text portion of the microfiche couid be done without repro-
cessing any of the graphics: The COM fiche that has outdated infor-
mation is simply disposed of and a new COM revision packaged with -the
fiche -containing the graphics. In this way, the high unit cost compo- .
nent of the module, e.g., the tolor graphics,-can be reused while the °
i:%,‘um‘t cost component can be replaced as needed. Some of the other
adVantages include: ' EoL - B " |

1. The basic concept'\could be adopted for pmducirig muTti-track
' modules, tests and test items, and AV conversions. o

2. A single .system integrating fiche production and microfiche
_viewing equipment was established. This advance made it

., possibleto select microfiche readers for the implementation
~trials according to system specifications. .. .

3. The power of the mdin-frame computer supporting the AIS could
' _ be brought to bear on the developmept and production of course-
~ware. (Thissypotential. makes it practical to talk about up-
dating courgeware by directly linking the editorial and lesson
_development” function, which resides in the technical school,
with the means for producing courseware.) '

with the concept in hand, attemtion was turned to Adevefopi ng COM .

.;}roduction techniques and graphics capability. Prototypes of the Dual-

Fiche were developed for a multi-track lesson, a block test that inciud-
ed simple diagrams and an AV conversion.- The principal probiems’encoun-

tered and their solutions are discussed- in the following paragraphs.

‘ - ‘ﬂi
COM Production

. AFHRL developed the

"

. The computer system at the University of Denver was used to develop
prototype production techniques. While the. system had Timited “word
processing" capability, software was deve]oped so that edited text could .
he ordered and reordered as a part of the fiche formatting process.
Documentation packages of the procedures and the requirements for pro-
ducing a Printer-Backup Tape suitable for producing the microfiche at a
local COM service bureau were developed. As this phade was completed,
software, necessary. for_the production of Printer.
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Backup Tapes and installed additional editing routines in conjunction
with the source program editor (SPE) used with the AIS computer (Control
Data Corporation Cyber- 73716) .4 These changes made it possible to shift
the  production gf the micrgpfiche developed for classroom implementation
during Phase 2 from the Universrty of Denver to’ the A1S® computer system

at Lowry AFB.

- Color Microfiche Probuétion o }L

Various production opﬁxons were evaluated in an attempt to discover
the ‘practigal problems. associated.with. color microfiche. A site visit

i“tc& the fastman Kodak Company laboratory at Rochester, New York, made it

clear that the trestrictions imposed by commercial production. of color
fiche would not give the desired flexibility in-microfiche formats
" thought to be needed if, for. example, multi-track formats were to be
made. These restrxctxons were seen as def1n1ng the format for the
Dual-Fiche, and this was not satisfactory glven the. applications under

R -Investtgation

Perhaps a 1arger probTem was that the capability to produce theu

. color microfiche would rest primarily with a second party not directly
involved with the development of the content of the microfiche modules.
This was seen as being inconsistent with bringing the text portxon of
the' instructional content under control of the coeasent specidlists in

. the train&ng schopls. As a result, techniques were developed (they are
reviewed in the next section) whwch would allow an Air Force production

. agency to produce color microfiche masters that could be dup11cated by

Tocal photqgraphxc 1aborator1es

-

?"\ Fiche Formatting Concepts " I L

The fiche formats protctyped durlng the prel1m1nary evaluation of
the Dual-Fiche concept are summarized below. Four lessons were designed
with the objective of coordinating between’ content and production con-

straints.

One "design factor thagvas -common to each format was the
desirability of vertical formatti

rather than using horizontal for-

mats. This factor reflects, the sequential nature or flow in the lesson

content, and it cargpe best preserved by the vertical formatting of.
Table 1 tabulates the factors that were- accommodated in |
the design of the prototype f1che ,

B?ock 6 Lesscn L (UH)

1nfermatxon

Type,v
‘ St,;y}e:

' Farmat: .

' Programmed text ‘with graphrcs

e

!

Vertical and horizontal progression

Text and graphics on same frame. Embedded questions on
corresponding frame, next column. Restatement of ques-
tion and dhgwer on rtght of ‘frame, located on line corre-
spen51ng to correct multiple choxce answer. Self-test in



-

A

or

‘ \

"t

v

" Block 6 Lesson

, . . ' . P )
last column with restatement of question and answer to

right of and on same hhe as correct mu1t1p1e choice ,

- answer. .

2 (W)

Type:
Style:

-

Format:

Filmstrip/tape = . -

Vertical progression 3

"~ on ‘selected frames.

Text and visuals on same frame. Use of oversized visuals
Embedded questions ‘appear on sepa-.
rate frame-throughout lesson. Answers to embedded ques-
tions 1ocated at bottom of each frame. Self-test on last
column with restatement of question and answer to 'right .
of -and on same line as correct multiple choice answer. .

Block 6 Lesson

5 (WM) S _ ' D

Prograuméd text

10

Type: |
‘Sxyfe: _ Vgrtféal progression v ;*, <
. N . '/_ .
E RN
. ‘ _ A 2%
/ TABLE1 L R
A TABULATION‘GE LESSON CONTENI FACTORS ACCOMMODATED BY FORMATTING . o
\k_‘_ i . > . . .7 P \\',
1 i < ———— ) ~
| Y, . “ - ' _"'f& S Self 7
Type ExquIe Text Graghics ‘{Questions Answers - UTest , o
Al J \( i - : RV ' e
Progranned’BYoCk_s Appear on same frame|Separate | Right side| Last S
text with jlesson 1 o . bcotumn | of frame | column
graphics . . ~ b . : '
u S 4T N A : .
'Filmstrip/|Block 6 [Appear on same .frame|Same Bottom of || Last
tape Lesson 2 an » {cotumn, frame column
, : Y., " | separate ' ‘
: frame : ‘
i v . . ' J
Programmed |Block 6 : Separate Last
"text--no~ |Lesson 5 Column column
graphics
, v L J
Test Block - | Appear on same frame
. R ) ;
J Indicates that this element appeared in the prototype microfiche.
i



‘f¢>Fo§na€: Test in odd numbered columns. Questxons in eyen numbered
_ columns. Information dens1ty varies. No graphics (some
V1suals suggested) : : :

~ l
L]

ﬂ"' au Type: ©  Block test | 1 ,
N v .<_ Style: Vertical progression L g ‘ . 7~igﬁ’ ¥

i*v;. .
;‘\\;~f2:mat: Questions, mu!tlple choice answers and diagrams appear
N . on same frame, Information density usual]y Tow.
IR gguipnent Selection o ' ) o,
L . € ?

. " As xndxcated ear11er, the decision toamake CDM-produced NTCPOfIChe
. the building block for the microfiche applications gave specific direc-
tions to the ‘equipment selection process. Three models of microfiche
- readers were purchased, based on mechanicaY, optical, and maintaina-
bilxty_crtterxa, and they are pictured in later sections of this re-,
_port.* The system was based on 24X fiche reduction to coqform with one
~ of the standard fiche reduction ratios available on COM equipment. The®¢:
", 28X ratio also coincides with the maximum practical reduction that can
be used in making satisfactory.color microfiche. The three models made .
. it possible to match the aspect ratio of the COM-produced image with the __
) agpect ratio of the reader screen. The largest screen sxze, 11 by 14
..1nches, would display a normal page of computer printout in actual size.
»This "horizontal" aspect ratio was considered to be ideal for combin1ng
“"text and 111ustrations partxcu?ar1y in a side-by-51de format.

{

-

S ‘Add}twonal equipment including reader—printers and portable
.. microfiche units were also purchased in order to have flexibility i
inplementrng specific applications. , : _ ‘JE

i
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.. III. DEVELOPMENT OF COURSE MATERIALS
. *

-

The Second Phase of the study began with the decision to implement
the -color microfiche in-Block 14 of the Weapons Mechanic course. This
bloek of instruction promised to be a challenge because it was highly"
performance oriented. It was concerned with the basic téchniques for

~ soldering electronic component#”, and with, the students using solvents,.
. flux,. solder, heat, fjles, brushes, and so on, if was clear that micro-
" fiche application‘was a difficult one. = . “ : B

2

h
/ R
Y. o

: The primary track modules useqd in this block were a groyp-ef four
.I1lustrated Texts covering nine instructional objectives. K The choice of
- ge block was the résult of a series of administrative considerations’
« that were related.to (a) the AIS transition process, (b) the need for
" gtability in content, (c) the advantage "offered the project team of
becoming familiar with only one technical subject, and (d) the op or-
tunity to develop the multi-track application in conjunction-wigh a
- color-intensive application. " ° _

: ‘The multi-track application in which the instructional content
available in the primary track is restructured to give the student an
optional.or second path to achieve instructional objectives was found ta

. be represented in the materials included in the TOs used in the Block.
L The T0 is a manual entitled General Shop Practice Requirements for the /
. Repair, Maintenance, and Test of Electronic Equipment. Materials would
o ' be taken from the 10 and integrated with the corresponding subject

‘matter presented in the primary track to achieve a complementary, but
not independent, path to reach the instructjonal objectives.

The fact that the color conversion was based on a set of Illustra-
ted Texts rdther than AV presentations was not considered significant.

| . The content for Illustrated Texts and AV modules are, to a significant
. . .extent, interchangeable. That is, ,thi audio portion of a lesson is
typically presented as text in the I1Justrated Text, while the visual
portion is captured on 2 by 3 inch,(50.8x76.2mm) ~color printsy The
‘Wnegatives” used to produce a filmstrip can also be used to produce an
Illustrated Text. The decision to use the Illustrated Texts from
. Block 14 was thought to be of 1ittle consequence in terms of the overall
- study objectives, since the comparative cost picture. wmﬁg be developed

+ from the AIS experience with AV .modules. L B

'l!

o .Two\yersio.ns‘of‘ the Dual-Fiche

¥

* Figure 3 presents examples of the different versions of the micro-
fiche implemented in Block 14. The two versions represent different
approaches_to the problem of ihtegrating text and graphics within an
individual” frame or reader display field. The formats of the fiche are
the same, except for the approach taken when specific student perfor-’
mance is to be guided. (Compare the layout patterns for Coiumns 4, 5,
and 7.) . \ © - ‘

12
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It should be noted that the microfiche developed for Block 14
* ., implementation are not the standard 4 by 6 inch (105x148.5mm) size. The
. . stapdgrd COM fiche would have nine.columns instead of the seven shown in
the figure. The last two columns of the standard.fjche were not used in
this phase only:because it was expedient not to.use them. The color
film that serves as one component of the Dual-Fiche concept is available
., in precut form and in small quantities onig in 4 by 5 inch (105 by
~ 127mm) or 5 by 7 inch (127 by 177.8mm) sheetd. Since this phase of the
'research was highly developmental, it was attractive to work with small-
‘er units of information on-each fiche, as well as to minimize the cost
of film and film processing. The small-size fiche was made by simply
trimming off the unused columns. g

Version I . is called Progressive Sequence, because the images and .
~ text are combined in the performance columns so that the’ previous step .
- pictured and explained is always on the reader screen when the nqxg step
is shown. The familiar “frame". is not the building block in the Pro-
‘gressive Sequenge Version--rather it is the column. Version II is-
called Full Frame because, and as <the figures show, the frame is the
basic building block for the informatiom. presented in the performance

. columns. .- S By T

. The formats of the two versions are the same in many significant
respects. In the example:shown, Lessons 1 and™2 are formatted ip seven .
columns with identical text in each column. The number of illustrations
is the same, the TO content is. the same, and the structure of each les-
son, as represented by the information in each column, is the same. In
fact, the first row of the fiche--called.'a xisual index to the content
in each .column--has identical information, only the way the text and
visuals are related on the: screen is different, and this difference
becomes  significant in the performance columns 4, 5, and 7. Figure 4
shows these differences by a side-to-side comparison of what a student
might see on the screen. - . S

while the difference in visual impact due to tolor cannct be,digon-
strated because the comparison is in black and white, the amount of
visual information differs  greatly, and the relationship between the
text and illustrations is also different. The significance of the two
versions should be understood from two perspectives; cne relates to cost
of production, -the- other perspettive relates to the integration of -text
=and visuals using‘micrafiche. An overview of production-related con-
" giderations will be presented first.

The Production Cycle . f

-~

| 4 .
Figure 5 shows the major steps in .producing Dual-Fiche in both
versions. Step 1 is the familiar lesson authoring and planning activity
associated withsthe development of any instructional module. At this:
state, the Block 14 lessons were designéd according to. format rulés,
such ?s tgi organfzationéat;leSSOh elements by column and the use-of the
,visual index in Row 1. ~The fiche shown in Figure 3 are organized so
- that general TO information igﬁgincluded in column 1, and tools and
N equipment for all lessons are shown in column 2, plus specific T0 infor-
mation related to equipment items. Column 3 infyoduces the first lesson
with a-picture of an unformed soldering tip. A list of equipment "items
. . B n’_ ‘

' <
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* PRODUGTION CYGLE FOR THE EXPERIMENTAL DUAL MIGROFICHE |

. (D STARTING WITH THE CONTENT OF THE LESSON

‘ TO BE CONVERTED - ESTABLISH THE GENERAL
FICHE STRUCTURE. I.e., ORGANIZE LESSON

- JELEMENTS BY COLUMN, INTEGRATE T 0
MATERIALS, PLAN THE VISUAL INDEX.

MY

PREPARE COMPLETE STORYBOARD

-

§

L}

[@) FiLM THE PICTORIAL CONTENT

OF THE LESSONS ACCORDING
TO STORYBOARD DESIGN

Y

1

.

™

CREATE COMPUTER-BASED TEXT|
EDITING FILES ACCORDING TO
STORYBOARD DESIGN ~~-

v ~ PRODUCE FICHE MASTERS

-y

_REGISTER
PICTURES AND,

- = , ‘ COMPLETE EDITING FORLINE | -
-~ PRODUCE 35mm NEGATIVES, COUNT, SPELLING stc. - |' -
s N .
2 AR U PRODUCE PRINTOUT: | PAGE =
A o . 1 FRAME
o Cp
. S - — l — - \
@) STRIP-UP VERSION I -- €4 PASTE-UP VERSION -~ ,
PROGRESSIVE SEQUENCE-- "1~ FULL FRAME FORMAT -- ==
"BASEDON3Swm | .| 'BASEDON2.5"x 3" I
TRANSPARENCY INPUT - _COLOR PRINTS
COMPOSITE MASTER FOR COPYBOARD MASTER
- 2X REDUCTION . - FOR 5X REDUCTION
" p T - ¥ -
' v s -
o l . ™
~? o
@ REDUCE MASTERS IN ONE (D REFORMAT TEXT-ACCORDING
. . STAGE TO MATCH COM TO COM REQUIREMENTS AND
; e SPECIFICATION (COPY CAMERA) FORMAT REQUIREMENTS

PREPARE COMPUTER BACKUP
TAPE FOR COM PRODUG

OF TEXT ‘

TEXT

DUAL FICHE

Figure 5

/
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o needed and specific:TO information related to making a tip for a solder-
ing iron follow in the same column. Column 4 starts with a picture of
the . completed tip and continues with detajled information on how to .

L€ achijeve those results (fRe per‘f'emance column). The next objective,
A‘\. making a tinned soldering tip, is pictured in-column 4, and the steps
v necessary to tin a soldering tip are presented in the remainder of the
s column. This pattern of columns devoted to introduction, TO information

related _to performance, and then performance, was repeated throughout
‘the four fiche and nine lesgons required j'"in the block. -~ -
. < { .

‘ These formatting rules ware captured on a detailed "story-board,"
which was used to direct the photographic work .needed for the illustra-
tions (step 2) and to input the text related to these illustrations into

--a computer file (2R). The editgpg file for each fiche was set up so that
text could be placed in “fileWodules" that corresponded to “each frame

-on & 24X microfiche, i.e., a 63 frame matrix of nine columns and seven

-rows. It should be emphasized that the content of the lessons, includ-

~ ing text, pictures, and 1ipe drawings, was faken from the Illustrated
Texts and the /10, respectively. . Both the development of the story-board
and the Tilming ‘done to obtain new negatives for the color fiche con-
version weére closely coordinated with school personnel. - ’

. 3

The next gtep in the cycle was to prepare the two master versions
of the lessons, afid Figures 6 and 7 show the basic diffarences in the -
productipn techniques used. One significant difference in the two
versions, from a cost perspective, is that Version I, .Progressive "Se-
"quence uses 35mm transparencies as the input for stripping up a compos-
ite master, while theglull frame version uses color prints (21/2 by 3

inch) to assemble theWMasté®. The major cost factor is that of making
the prints for the Full Frame version; otherwise the costs are com-
parable. - ~ . '

Technically, it would be-possible to photograph all illustrations
using slide film and obtain the necessary input for Version I. In this
way, one generation in photographic reproduction is eliminated, but at a
‘price because the original photographs must be carefully controlled for
uniform exposure from image “to image. This is the principal' value of
producing an original negative, i.e., the exposure can be cpntrolled
for,-either in printing the 2 1/2 by 3 inch (62.6 by 76.2mn) ositives
or in prihting transparencies having diffetrent densities,, and selecting
among the p!;ints for the best exposure. '

é‘(

Step 4 was straightforward. The composite masters werle@uced to
make distribution copies of the "color fiche directly. A ffiche master
could have been made if a large number of copies were required. The
significant thing about step 5 1is. that the film system used wds EKTA-

. CHROME professionalefiim (Tungsten 50) developed with E-6 praceéssing.*
The film has a résolution of more than 180 lines/mm when carefully

~ processed; and when used in conjunction with a high ‘quality, color-

o : [}

N . & . PN ‘ -

XE- processing of large transparencies: is routineTy done local

-, 1aboratories on a custom basis. The requirements for producing and
processing large numbers of dupldcates would require custom equiphent if
undertaken by a local laboratory or an Air Force production a{gency.

Q : - - v ‘ 17 o
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COMPONENTS FOR THE STRIPUP OF VERSION .I - PROGhESSl\{E SEQUENCE

- ) -
\ £

GPAQUE \WNOO\\'S ON LETTERING ON
' ATRAHGPARENT BACKGR’OUND

2 X COLUMN GUIDE: .
OPAQUE LINE ON TRANSPARENT
\-mFFuse ‘BACKGROUND

\;'L'

) . ) : :

"7 OPAQUE MASK WITH - 18 m A
38 mm TRANSPARENCIES \par On_n O
| . PLACED IN THE PROGRESSIVE O DDF

v SEQUENCE FORMAT

WO Exmsunss NEEDED TO CREATE MASTER FlCHE
FIRST EXPOSURE CLEARS THE FICHE BACKGROUND ,
. WHILE LEAVING THE IMAGE AREAS UNEXPOSED. .. ' .
SECOND EXPOSURE PRINTS THE 35mm : .

TRANSPARENCIES IN THE PREVIOUSLY UNEXPOSED
- AREAS. -

L+
Figure 6; o
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COPYBOARD COMPONENTS FOR VERSION II - FULL FRAME

.
- . . ~ . . - . ." o
st I -
' . BLOWUP OF DETAILS
i 3‘ . ~ ) . . {
| ) R A g w'oo
. . RESERVED AREA . 305 _, .
e < FORTEXT ,
.r-:,' ‘.\ ' . - \
. & R .
" ASSEMBLE PRE-FORMED ADD FRAME
© COPYBOARD -, . BREAKS AS
m.uuusou TN NEEDED
y &
. L J
) ®
x)
3

TAPE EDGES TO MAKE

- COLUMN GUIDES | COPYBOARD ASSEMBLY FOR 5X REDUCTION
. (ONE STEP) » .
 Figure 7%
/- ;- ,
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co_r'remd Tens, it .produces excellent image quality if the image veduc-
tion attempted does not exceed a factor .of five. ) .

y ‘' The reformatting of the text ~(s€epx5) was accomplished by position-.

, ing the text fields .within each computer file module (a file module =
. one frame on the COM fiche) so that “the fields corresponded -with the
blacement of the illustrations on each composite master. Typically,

~ this meant:using the editing capability in the qomputer's Source Program
Editor to move blocks of text ‘from one Side of the frame to the other,

)

¥ to move text from frame to frame, and to ‘generally tailor the text
. component 'so that it was visually related to the appropriate illustra-
tions. When the text reformatting was completed and verified by com- -
paring the computer printout with each composite maétet;,' a magnetic tape
- & {printer B‘ackpp. tape)‘wasﬁi’éde, and-a microfiche master. was pr’odu"ced
" from the tape by a local COM service bureau. : ~ s

~ In order to complete the sets of Dual-Fithe needed for classroom:
( . trials, positive copies of the COM microfiche master were attached to
- ~the color  transparencies by double-sided’ adhesive tape. The tape was
. placed at the top edge of the fiche so that it did_ not interfergdwith -
"+, emulsion-to-emulsion contact between the twe fiche in ‘the body of the
- - 'information &rea. After dattaching the top iche, the combination waZ
© - trimmed and sets of four were a‘sseh;hle&" as/égofwh in Figure, 8. -

o«
+

Integration of Text and Visuals . . SRR
-. The development of the two versions of thd Black 14 materials was
driven. by the fact that there are many different ways to- approach the
. 'problem of integrating text and ~fisuals on microfiche, and there are no
“eriteria presently -available that would help"guide this work. ~In ex-
.amining the problem closély, however, ‘there appeared to, be two basic
: approaches.”. Either the ‘taxt 4s a part of the frame, overlaid in a
- = Vaujet" portion of the »Hl'ustra;i);on (as was done in the Full Frame
«. . approash)  or . the illustration is layed as a "fram#® ‘within’ the -
, Targer d’{splay)'area and the text placed\in close proximity so that both
' ~are displayed together. The problem arises because the familiar printed
- page is .not being used as the input to the wmicrofiche, as is the case
.when, for example, a document is filmed with a step-and-repeat micro~ *
- ' fiche camera. - . e o T :

At the- rf:‘t;sk‘ of éver_"s_.tatement,” the problem arose here because the
‘micréfiche is,-being developed as an instructignal medium,.’capable of
delivering both text and color ®isuals; it is' not being used as & sub-

X stitute- for hafdcopy documentation. When each of the 'basic approaches
s .. . was:examiped in+light of the way a student might be expected to use or
“_ . “process the information contents of the lesspns, it was realized that
. the way the text and wisuals were integrated might support or hinder
- ~_use. This possibility arises from the fact that only one frame or image™
“.area can be displayed when the microfiche is projected. The frame-by-

frame presentation that results ‘can impose an artificial *hierarchy on .

the information presented; that is, main ideas and subordinate ideas in

the “1esson content tend to be ‘treated at the same level. And- theglevel

~ §s dictated only by the "space" or screen area needed to preseni the

. information. e problem may be best seen when there js-a relationship

' . between two or more -ideas, as s the case in the lessons of Block 140

Q C . N
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"sary to relate the performance informatioh to the total lesson.

& )

N

'The actions (or ideas) called’ for in the performance columns oftentimes

were related. When this occurs, it is desirable’ to show the relation-
ship between these actions. '

~

In Versionyp I, Progressive Sequence, this relationship was egtab-
lished by ensuring that two illustrations and their associated tex¥were
always, on the screen. In the Full Frame version, a similar effect was
achieved by combining illustrations--one showing the overall idea or

«gestalt and the other illustration "inset" in the same frame along with
refevant text.. The subordinate illustration often supplied: additional _

details, 'and this made it practical to reproduce the detail at maximum

- size, consistent with the .inset area restrictions.

i The' one featdre of the fiche format that made ,these ‘approaches
feasible was to organize .the lesson ‘elements by colgmn. The column
provided the logical groupings . fon different types of content, and in
those columns where the integration of text and visuals was important,
i.e., the performance columns, the format provided the structure neces-

)
o

The utility of these concepts has not been directly investigated
nor have criteria been adequately developed to distinguish between their
respective utilities. The classroom implementation reported in the next
section shows that students could react to the different versions and
attempt to state the reasons for their preference. This questiop should

~ be explored, however, if the microfilm is to reach i@potential as .an

alternative instruction mediym. RN

Block Test Development
) . . s

~N

" The development of procedures for the production of block tests
. using COM was an important part of the overall effort. The main purpose"
;. -of sthis development was to gain experience with the use of microffche
‘readers and COM~produced microfiche in the delivery of block tests.
“Since the AIS computer is already used routinely to help develop the

content for -block®tests and to provide test scoring keys, it was essen-
tial to determine if computer-produced microfiche might also be an
effective way to deliver the tests. If so, then the development and-
production- functions for the testis could be, merged.. The development of
the Dual-Fiche concept ensured- that graphics could be mérged. with the

- COM-produced text component qsing, black "and white or color film as " .«

-

appropriate. -

_ Four block tests were prepgfed using the COM progluction techniques .

described in' Appendix A, -apd qne test, Block 7 Weapons Mechanic, was
evaluated in €he school's Testing Center. Figure 8 shows the fiche

 packaging used to.support this trial. Additional trials of other block

tests were not attempted because test revisions had occurred n the.
interval between test preparation and implementation (3 months). The

results -of this trial aré reported is the next section.
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IV. CLASSROOM EXPERIENCE WITH EXPERIMENTAL MICROFORMS -

bel ! ’ &£

. Two classroom trials were conducted- in which the experimental
microforms were routinely used by traihees in the Aircraft Armament

~ Systems School located at Lowry AFB. The trial using the COM-producéd
. block tests took place over a 3-week perio® in October 1978 and the

trial. in which the Dual-Fiche were used in Block 14, Basic Soldering.
Techniques, took place ever a 6-week period during September and October
1978% ‘The results obtained from these trials are described:in this - o
section: I : - '

Block Tests

The testing facility in the Aircraft Armament Systems School was
equipped with four Micro Design MINI COM microfiche readers, each having
24X magnification and gray screens. Figure 9 shows the arrangement of

~ the equipment at one of the testing stations. During the trial period,

102 students tqok the Block 7 test, and 40 of these students used ‘the
COM microfiche-based test format on an ad hoc basis, as, a function of =~ \__
station availability and the supervisor's workload at the time 4 student

- 'requested a Block 7 test.

‘tration of the block tests. The necessary modifications to the micro-

‘A .student; when assigned the nicrofiche teéi'format,‘wés shown how

-to load microfiche into the reader. and how to use the reader controls
- while at the supervisor's station. After this orientation, the student
- was given a microfiche -(either positive or negative image polarity), a
- copy of the evaluation questionnaire, and a copy of the instructions for

taking block tests (the latter required by regulation). .The student was
then directed. to one of the test stations, and no further assistance was -

givens. e . . | o
- X e

Block 7 tests are avaflable in two versions, each with 20 ques-
tfons. A particular version of the test was preassigned to the student
based"6n AIS parameters. ' The questions in each version were composed of
one- or two-sentence interrogatories and a list of four.possible answers
(multiple-cﬁcice).. The questions and answers were organized in columrs,

one column for each test version. Furthér, each questioniwvas formatted

on the fiche so that only one question-and-answer array gould be dis- ¥ e
played at a time: ‘When the trial was begun, it was deterfiined that one
version of.the test should be obscured from the student's view because a
student who failed the test would be given the second version after
remadiation. It was thought th:t having only one version of the fiche
would avoid potential compromise and perhaps confusion in the adminis-

fiche were made simply by .covering the appropriate column on the micro-

fiche with an opaque strip of tape and doubling the number of fiche
available for use in testing. . ,

" Student responses were recorded on the Generalized AIS Test Forms '
routinely usedtin all block testing. A student, after comp?eti%g;;hh%f“’”‘#tfff
block test, fi3led out the microfiche evaluation questionnaire; Rad the

‘test form scored Yy machine (a feature of the AIS),—and received a copy
" of the test resu

including_a preseription for further training '
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The principal purpose for conduéting the block test trial was to

. B .
‘ ‘ : . .
"

_ Microfiche = 40.  '85.75 4 13.85
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~ (advancement or remediation). At this point all test-relatedipdterials

were returned to the supervisor.  All student actions, with the excep-

~tion of completing the questionnaire and the use of microfiche :display
- instead of a test booklet, were routine--a routire established by stu-
. !

4

dent completion ¢f earlier block tests. = - ~

gain_experience with_the‘factors'that influence an effective microfiche-
based test delivery system. These factors were assumed to include

- equivalent student performances, student acceptance (values), and.ad*

.

N

ministrative concerns. The only hypothesis under test diring this trial -

was that there would be no difference in student scores on Block 7 tests

‘as @ function of test delivery medium--éither the familiar booklet o

new microfiche. Table 2 shows the statistical summary related to this

- hypothesis.” The "€" test performed, based on the separate estimate of

variance observed, ifidicates that there was no statistically significant:
difference in student scores. . B .

p]
¢ ‘ v . [

- TABLE 2. SUMMARY OF TEST SCORE COMPARISONS, BLOCK 7 TESTS

¥

o Iﬁstruc-'

"~ tional: ", Student " ‘Mean . Staﬁdardf Seearate Variance Estimate .
~_Mode Sample Size Scores Deviation T-Value ne-Tail Prob.”

o S  -64 61  0.262
Booklet 62 - .87.34 9.13 : o

¢ &

XK one-tail tess was made because thiere was ne.reason to expect

" higher ‘test scores on the microfiche “system, -

[

;///// “improves concentration; don't lose your place; helps in re-

¢

The microfiche evaluation questionnaire (see’ Appendix.A) completed-*

by students using the microfiche system provided:the basis for gauging -
student acceptance. The principal results and comments by students are
summarized as follows: ‘ ‘ - T ;
o - Most students (95 percent) had no problems using the micro-
- Yiche viewer. Two students had probYems related to focus
uniformity and eye strain.

No student encountered problems with dust or fingerprints on
the fiche (25 used the negative polarity, 15 used the positive

po ty microfiche). L ‘ . :
o  Most gtudents (97 percent) focused "the display. format--one
~ question-at-a-time--satisfactory. Eighteen stydents commented
‘on the preference for-the format, i.e., it ps avoid errors;

% . . .
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viewing questions. - One ‘student’ responded "that the format
hinders your question review process. ,

BT ‘o' Suggestions fef improving the system noted by individual

students included. the addition of a “centering control;" the

‘insertion of a "last question marker;" the use of “plastic

covers” . to protect the fiche; pushing the platen "in," rather

than. "pulling it out,” to .advance from question to question;

 the use of a reserved "border" or "area" on the fiche to avoid

fingerprints on the instructional content. ' EEE
; |

. o . Comments on the system in;cm&ed:' it'was.'éasy to use (N = 3);

‘the system is better than test bookiets (N =11); it is a

“goad ystemﬂ (N = 9). - ' .

o The advantages noted included: no student markings on the

fiche (N = 1); don't have to turn pages (N = 1); less space

. (N=1); greater clarity (N =4). _The disadvaritages noted

abﬂitg of‘vie’wing more than one gquestion at a time (N = A8

' J¥ °

. were: lack.of familiarity with system (N = 1), and the desir- -

" o . Four students made no Coﬁéﬂts beyond the gesf-no respo ’es‘- .

called for in the questionnaire.

It was clear from an inspection of the questionnaires that student
acceptance of the microform-based block &est system is 'high. This

conclusfon was also strongly supporded by supervisor feedback reporting-.

“could be implemented more broadly. .

Supervisor acceptance of the system: can be traced-to practical

problems in testing and test administration more generally. Ensuring
that there are no marks on a test hooklet is an example of practical

*student attitudes and by the supervisors' insights into how the system

*
-

problems that may be solved by the microfiche 'system. The potential for

routinely updating angd/or reconfiguring block tests on a regular pasis
 was seen as a need addressed by the microfiche system. The potential

~ for using the microfiche”to deliver an individualized test from a pool-

of-test-items was suggested as a direction for further system develop-
ment (i.e., to aid in retesting, as well a¢@ increasing the integrity of
the testinhg process by a\\miding- test compromise). One target-of-oppor=
tunity identified for™ the .system was the delivery of the mid-term and
. final examinations by microfiche. Updating test items and simplifying
retest procedures (i.e., selective retesting on specific instructional
objectives) were thought to be important ap }ications. ~

Conclusions -

The block. test trial indicates’ that the COM-produced microficheg

. have a-place in the delivery and admifistration of block testing. It
“should be noted, . however, that furthe evaluation is needed before the
practical limitations of the system if any) are completely understood.
For lexample, the Block 7 test is refatively short. Additional experi—
ence is needed with other tests that (a) are longer; (b) are more com-
plex in subject and visual content; and (c) require the student to use

-

/(



. . o N A . > ~ J L P
. . - , - . v
. .
. A i

schematics, diagrams, TOs and manuals in conjunction with the microfiche .

. display. Based on experience to date, however, there’ is no reason to
. suspect, that a thoughtfully, designed 'system would nqt enjoy. student
- dcceptance and meet the administrative needs found in computer-based

- . instruttional testing applications.

h Performance-Oriented Instructional Trials

The classroog used to teach Basic Soldering Techniques, Block 14,
was equipped with four Micro Design 4000 Series Readers, two each of the
- .. - 4010 and 4020 models.- The different models of readers were chosen to -
. gain experience about imgge size-requirements; Model 4010 displayed
e . images at three-quarter normal  size, ‘whila~the Model 4020 displayed
‘. images, particularly the text portion, at ‘actual size. Since the: work
+ = stations normally used for this training are designed for two students -
. to work at a station, additional readers were not deployed in the class-
rooms. As a result, students were assigned to the microfich€ uUnits as
the units were available; otherwise® students used the four volumes of
ITlustrated Texts for their instruction. This approach allowed the
highly variable student flow in Block 14 to be accommodated without:
causing scheduling or workspace assignment problems for the instructorsS™
Figure 4-2 shows the configuration of a work station with the reader in
use by a trainee. During the trial period, 217 students completed
Block 14, and 43 of these students completed the 1lessons using the
microfiche system. A | o . o
. o - o A - .
One apparent disadvantage of this approach was that the trial
period was lengthy, approximately 6 weeks. The length of the trial
_ period actually worked to improve the information produced, however. .
» « * For example, four different instructors were assigned to Block 14 durfing
-, the trial. This rotation caused three different instructor teams/ to
become familiar with the microfiche system and its’ characteristics.
Further, the rotation helped to minimize any instructor bias toward¢ the
micrafiche system ard helped to ensure that the trial was co uc’t&
within the constraints imposed by routine administrative requiréments.

- A student assigned to the microfiche-based instructiona
- " was given a film holder containing the four fiche, and th es
- for loading and unloading the fiche. . The use of the rea controls was
~ ‘demonstrated for each student at the work stMompletion of
ot the lessons in Block 14, the student was aske compliete an evaluation
questionnaire a% part of the documentation normally required for course
‘continuation. ?’ . : ] | '
s Since the'microfiche-based -instructional materials were assumed to .
be self-explanatory--as is the case with the Illustrated Texts normally
used--the instrdctor-student interactions centered around the critiques
of student ‘progress in preparing the nine mgchanical and electrical
components explained in the instructional materials. The fact that the
microfiche versions of the lessons routinely provided the guidance
needed without involving the instructors in further explanations regard-
~ing the use of the microfiche, the location of instructional content
within a particular mi¢rofiche, or new patterns instruction because
the microfiche systems wére in use, is both evifience of the effective-
- ness of the system ‘én”ér); comment on the environment in which the trial
- /
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took place. g;atéd'another,way,,iff e microfiche system of ,instruction
was found to require instructor in ervention during student usé, the,
trial would have terminated. prematurely. - - .
s . S, i /
- R&Stﬂts ' i.“ : . 4;1“ » . ' ‘ o } ’
) ‘ e e :ﬁ'* ‘ : ' ] :
. As in the_BTogk'Test'tﬁﬁa}, the principal purpose of the classroom
' ' trial was to gain .experience with the Dual-Fiche concept for the:deliv- -
b+ ery of color-intensive, performante-related instructjon. Because of the ..
- broad range-.of new concepls invdlved, the emphasis in this trial was =~
. given to establishing ‘a baseline’ related to student performance and
.. student acceptance.-vStudent performance was gauged along two different
" dimensions, (a) the time to complete’ the block, and (b) obsérvation of,
the patterns in student use of the -microform materials. Table 3 shows
B ,.thefstatisticai,summary-regarding.b]ock compietion times. The"F test of
= . sample variances ‘showed that . the hypothesis HO:“ 0,1 = 0g2 could be
. . accepted at the 80 pércent confidence Tevel.

LN N ‘- S ‘ - . ‘ J‘f ;
TABLE 3. 'SUMMARY OF BLOCK 14 COMPLETION TIMES*
' Instruc- . " Mean . |
tional  Student Times Standard Pooled Variance Estimate
. Mode . Sample Size ‘ (Minutes)Deviation r~Value DF Two-1ail Prob.
! /icrofiche - 35 .806.97 410.95 o
L e \ - “ 2.03 187-  0.043
S I1lus. “ , o
o Texts 154 665. 96 360.77 S

~%The sample size (189) does not correspond to the 217 students that .
compieted Block 14 due to missing data and the imposition of data relia-
. bility constraints. " ‘

As may be seen by inspecting .Table 3, the T test performed indi-
cates ~that the differences between completion times is significant at
95 percent confidence level. Further, there was no evidence to suggest

. that the student populations from which the samples were taken was

. different: the ratios of sample variances ~for the -student groups pro-

* duce a value for F 38,154 = 1.30, ‘and none of the AIS Placement Test

score comparisons suggest population differences, even at the 20 percent
fevel of significance. One reason for the observed difference in com-

~ pletion is thought to be due to the inclusion of information from the
T0s as a regular part of each lesson. Classroom gbservations indicated

. ‘thiat. students using the regular ITlustrated Texts seldom referred to
‘ peferenced TO information once the pattern of instructor approvals for

- gtudent work was established in the routine of each trainee. Other

reasons for the difference in completion time are related to .the stu-

. dents' lack of familiarity with the microfiche reader and the fiche

L
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_fc_rnaté, the fact that the student had to discover efficient patternsr

_for using the fiche présentation, and the absence of time constraints

characteristic of seif-paced instruction.

‘Other factors.'-ccntributed to the large variation in completion"
. times observed. First, each instructor has 'his own set of norms for

gauging the adequacy of the students' work. Differences in the norms

- resulted in very different "standards of acceptable student performance”

13

being applied during student critiques. These differengés were observed
to double the student time required for completion of Block 14 objec~
tives. Second,- as the student load increased, the time for completion

- of an objective also increased due to the student queues“that foymed

awaiting the instructor's approval of the 'students' work.  Neither of
the factors, however, is thought to have affected the students using the

- microfiche -in some preferential fashion. « - 3

' : H
- Student acceptance of the system was alsp gauged by questionnaires.
Two versions of the same questionnaire were used (see Appendix A) be-
cause only the Progressive Sequence microfiche format was used during
the first -3 weeks of the trial and the Full Frame format was not intror

~duced until theé last 3 weeks of the trial. During the- latter period, .
‘students used. both formats while completing the block of instruction.

The two formats and concepts involved in their development have been
described in the previous section. The principal results and student
comments are summarized beTow: =~ | ’ . ' :
0 = -Most of the students (86 percent) found .that the lesson organ-
ization on the microfiche was clear after they had completed.-
. the first two.Jessons, (Fiche #1). Five students were not
" completely sure of the lesson format at this state of use, and
one student was confused. . ' '
. . : [ ‘
0 Fouy students had problems using the -reader or changing the
-+~ fiche {window ghare, upside-down fiche, poor focus). Most
students (90 percent) stated that they had no problems and 15

of these students commented on the ease of use.

o - Even though the classroom was a "severe environment" for the

N use of film-and -précision reader -equipment (becaupe of the

soldering operations undertaken in conjunction wtﬁicmﬁche

use), most students (84 percent) felt that dirt~and dust on

the microfiche were not a problem. Five students commentéd on

the presence of foreign material, but. felt that it "didn't

~ make any difference."” Two students were annoyed by its pres-

ence. These results were surprising, considering that the

positive polarity of the microfiche made any foreign matter

| highly visible and the fact- that each set of microfiche was
o used by an average of five students.

~ 0 The value of including the TO information as.a part, of each
o~ lesson was also "recognized by most  students. (81 percent).
Three students indicated that it was not helpful, dnd-<five
'students found it helpful only to a degree. -Observa:gns of

student use patterns indicated that the T0 informat®n was

- carefully reviewed. during the first three to five lessons.

R " i
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L ~ After it became clear that instructor approvals of student
) work did not depend directly on TO information, students began

to skip over TO;materiaTsz,

‘0 There were many. comments on the adequacy of -the type-size used
| in the test portion. of the materials.  Sixteen students
CLh (37 percent) felt that the size was too small--eight students
= | suggested that it should be larger, but that it was not criti-

cal--19 students (44 percent) felt that the type-size was no
~ problem. It did not appear to matter which reader was being

‘ysed, the 3/4 size or the full size. = Approximately one-half

.of_ the students in both groups commented, on the type-size,
.§.e., it could or should be larger. e .

o - These results are consistent with the fact that the.microfiche
reader was often used beyond the normal reading distance of,
14 to 16 iWRhes, because of the p rformancesrelated tasks that
were accomplished while the reade digplay was viewed. As ah
additional comment on the text size, the instructors reported
that the students preferred  to: use the high-magnification
projectien lenses available on both models of the microfiche
reader. These lefises displayed the fiche content at approxi-

© mately 20 percent oversize. “No data were gathered on the

~ visual acuity of;fstudents--contact‘ lenses, glasses, - ate.

] Students that attempted to specify advantages and disadvan-
tages of the microfiche system when compared with their exper-
jence with the Illustrated Text. tended to compare the. two .
" modes of delivery when advantages' were named, and they tended
‘to identify problems they encountered with the microfiche wien
they considered the disadvantages. For example: -

© --you don't lose your place (N=3) . .o R |
~Zthe .information is big enough to look at and work too (N=3)
. --more interesting--less tiring (N=3) .
--gagier to find information (N=3) . -
--it's more specific (V1) = , .
T --don't have to flip through the pages to find something (N=3)
A } I --gasier access to lessons (N=1) *o”
: ' w<-quicker, less space, more compact (N=3)
--pictures are clearer (N=7) .
--Jess money (N=1): -
\‘-fin,frpgﬁ of -you--stares you in the eye (N=2)
--easier to read (N=4) : SN

--not as quick (N=2) ' : -
--pictures not clear enough--blurry (N=5)

--reader takes up too much space (N=3) ; ‘
~ =-capnot take it home (N=7) o
-~hard to keep clean (N=3)
--focus (N=2) :
v ixteen students indicated_that there ‘'were not any disadvantages

with®the system, and fodr students failed to find any advantages. Two
‘of these students indicated that they preferred the I1lustrated Text,
- and o?a-recomménded against broader use-ef the microfiche.

SN | | 0 - 33




_Conclusions

w

During the later portion of the trial, students used microfiche
sets that were made up of both versions of the Block 14 lessons. Two

 fiche in a set (either the first two or the last two fiche) were Ver-

sianIf-Pragressiveaigqﬂence, and -two fiche .were formatted accarding to
Version II--Full Fra The objective of combining the two-versions in

A set was. to make.it possible for students to report their preference
. for a particular version.and to comment on why that version was pre-
. . ferred. Twenty-three students were involved in this phase of the trial.
The 21 students using the system during.the first phase -of the trial

worked with only Version I--Progressive Sequence.

Appréximate]y'One-fadrth of the students (26 percent) attempted.to

_articulate relative advantages of each version and identified advantages
“of §both; one-third of the students (35 percent) preferred Version I,

- while three students (13 percent) preferred the Full Frame Version. The

~ rest of the students (26 percent) either found no difference between _,
- versions or made no attempt to comment. The significance.in these

results lies in the fact that the two different fiche formattimg prin-
ciples were recognized by 74 percent of the students and that, their
indications of a preference confirmed the reality of the basic problem

- addressed during this project, .i.e., how to most effectively integrate

text with visual content on microfiche. As discussed previously, the
main difference between the two wversions of the microfiche concerned the
way a balancé was struck between text: and pictorial content of the
microfiche. The text was idenficaland the total number of illustra-
tions presented was .essentially the same for each version:- only the

. relationship between text and illustrations changed. * The students' -
;  sensitivity to these issues can be gauged from Table 4 where four stu-
- dent responses, representing the four categories of preference noted
~above, have been tabulated. Student responses to the other questions
‘have been included- t¢ provide insight into each student's experience.

«

- The_results of the Block l4 Trial 'should be. analyzed from several
. different viewpoints. First, @ is clear that the Dual-Fiche concept is

. a practical one. Refinements such as employipg a clear, disposable
envelope for registering the two fiche and protecting the fiim represent

logical -improvements in the instructional materials. Second, the bulk
of the problems encountered. during student use can be solved through

careful and systematic implementation. - Such- things as window glare, .
~ type-size, machine performance (focus, bulk, screen size, etc.), work

space, student orientation, film handling, and so on, can be addressed

" in a comprehensive system design. Third, the need for an update capa-

bility, as is .represented by the Dual-Fiche, was reinforced. The in-
structors had strong (and highly personalized) views about the adequacy
of the instructional content of both the microfiche and the i1lustrated

, text. Fourth, the microfiche can be used to deliver color-based, visual-

ly fintensive instruction within a performance-oriented environment.



0 After yeu had comp1eted lesso

N : .

© TABLE 4. REPRESENTATIVE RESPONSES TG THE
A QUESTION OF MICR@RICHE FORMAT AND OTHER COMMENTS
. . C. \ : ) ) , .

questian " (A, B, etc., identify the responses of a particular

student ‘to each question.)

0 Did yau notice that the first two mxcrofzche you used were differ-
ent from the last two microfiche? We made two versions of the les-
sons and we need ta know 1ffyou think one vers1on is better than
“the other

tThe version (FuT] Frame) with the pictures that filled the
screen was better because '

S A--It\gav@ a !1tt1e more deta11 on the abJect I was sol-
o ‘dering. . -
_ ‘Be- =~
C o C=-1% shoﬂéd more than words, it really he1ped
- D--Noted no dxfference _

- The version (Progressﬁve Sequence) with the text besxde each
picture was better because .

- A--You. could reference back to the paragraph to do. the

2 work more efficiently.

) B--It explained more, c]ear]y, the text he]ped c]ar1fy the
. - picture ,
c__ - . . |
D-—Noted no dwffe ence. | Y

1 and 2, was the way the lbssons
were organized on the film clear\ta you? e '
A--Yes, T caught on after-thé |
“fiche.
B--Yes.
C--Yes, they were very easy to learn. 4
D--The first few lessons were edsier to understand than
Jater lessons.
0 Did you have any problems in usxng the reader or changing the micro-
fiche?

y A--No, nong at aTl (small model reader).
B-~It was hard to read at times (small reader).
C--No, it was a very simple operation (1arge ‘reader).
D--Got it upsxde-down'most of the time.

¥
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TABLE 4. REPRESENTATIVE RESPONSES TO THE '
qussuoﬂ oF mcnoncus ORMAT AND OTHER COMMENTS (CONT.)

0 . Was dust or dxrt on the mxcrofiche a problem?

A--No, it was hardly nctwceab}e

B8--No.

C--No, it was very c]ear e :
D--There was no dust or: d1rt at all. o .8

c s

/’5\. whs the presence of the T0 1nformatxon ‘on the film he]pfu] to you?

A-—Yes, 1t exp1axned in deta11 what I was see1ng on the ' ,
. : film. _
L B--Yes. . [ - o
: C--Yes. . '
D--Yes much easxer than go1ng to the (Actua]) T0

0 s Should the type-sxze of the text be made Iarger?

A--1It all depends on the person, I th1nk but personal]y -

- I'don't think so.

... B--Yes, a little. .

> €C-=No, they are Just the mght Pze.
L - D--No, 1t ‘was easy to read

. o Wou]d you compare usipg the microfwche sy:tem to. using IMustrated -

Texts? .
. Advaﬁtgges: . : L
A * A=-A lot more interesting than. -using a book. o N
: ~ B--Easier, to Tearn by--less tiring. ° : ' o
C--It tock up less space, more convenient. ™ - -

D--The illustrations are larger and it rs easjer to see
what ‘is gorng on. A

Dwsadvantages oo | | | A
Sl SA--You have .to focus durwﬁg your Tesson. i
" "B*zHarder to read. : -
N> C-- couldn't find any. ‘ éf
. D--Sodetimes the prctures seem to be blurred. -
0 Please\make any: suggestions that you thxnk would imprcye the mxcro~; S 3
fiche system, L e fu» T
~ A--A self-focusing lens and mechanxzed wa* of mov1ng*the. S

- film would help a }ux

Y
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" TABLE 4. REPRESENTATIVE RESPONSES TO THE ,
QUESTION'GFAMICROFICHE FORMAT AND OTHER COMMENTS (CONT.)“

L

. " B--At times the michine was hard-to read. On side of the
e ' o screen was in/ focus while the other side was not. The .
' ‘ _ machine. is -less fatiguing especially in the early morn-

ing hours. But the sun glare is a major drawback in
| reading the machine. ‘ .
C--More of a detailed description of the subject matter
- would be helpful. o ' |
D--A better system tofile the films. Have a title on
them so you know wi§ich one to go to. :
. L ‘

e
“r

-
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V. RECOMMENDATIONS
. @

-«

4

. Yhe recommendations presented in this section are strongTy influ-
enced by the favorable cost-of-production picture associated with the
Dual-Fiche concept. Table 5 has been developed to give an elementary
picture of the production costs for the two versions of the .Dual-Fiche.
| .As @ point of reference the AIS pmductmn cost expeﬂence for prenar-
« - rated filmstrips is also presented. ' : . :

The assumptions .made in deve]opihg the compariso‘n"are_that:
| o 25 copies of the module are produced. © ‘ |
0 The ccsts of preparing the script, storyboard and- obtammg

35mm exposures ‘of illustrations and flat art (tota] person- '
-heurs/hour of mstructwn) are the same.

o The costs of capwté‘% eqmpment--cameras audio reproductmn
equipment, the compiter and computer termma}--are not aHo-
cated. o .

. ..“

o Each frame of \nsual mformatmn has audm or t.ext assocxated '

.mth it. Lot

. The table shaws how the marg1na? costs accrue when the number of
- images, with e:ther text or audio narration, is increased from 25 images
to 75 images per module.. The maximum number of visuals that can be
expected on & single fiche is approximately 100. The formatting of the
fiche by column indicates that the film capacity will be underutilized.
‘For purposes of the comparison, it has been-assumed that the color. “fighe
would have a maximum_of 75 frames or images, The marginal cost patterns
are shown in Figure 5. -The table also pravides a basis for estimating
the costs of updating text and audio, assum¥ng that the visual component ¢
is revised and that.the updating makes small but important changes. It .
also demonstrates the-potent1a] far updatxng the” visual component a]one o

- Updating the audio component of a fﬂmstmp, assuming that ‘the
.cassettes are reused, inveolves labor costs primarily, and these costs
are estimated at $9. 00 for 25.frame lessons and $18 00 for 75 frames.
5 The cost to update the text in either versmn via COM is also about
| $9.00 for 25 frames, but it is- the same for 75 frames. To update the .
'visual compopent, 25 frames' of filmstrip (assuming A& roll printing
with the updated frames on the B ro11) would cost approximately $25.00
for 25 frames and approximately $80.00 for 75 frame modules. The color
- fiche could be updated for approximately $60.00; again the cost is -
essentially independent of the number of frames- in the module. 'In
considering the implications of these comparisons, it is important to
@~ note that the cost of the color fiche component has been -estimated at
S* ~$2.00 per copy. This cost could decrease sharply, i. e., t.o $1.25 range,
_" a system for duphcating masters were assumed. L

\- - " 0y
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Y ) Y
. o PR _ . . . P e
- 3 N v ‘ *
‘ - ) - ‘ . ’ .
N -
) .

33 41




. ,‘ * : ;= -~
..,"... ! * ) '.- Q&' . 2
i . - “* . - . . Q - ‘ )
l. ’ - 2.‘- . - a ¢
Z_ TASLE 5. PRODUETIDN COST COMPARLSON FOR DUAL-FICHE VERSIONS:
‘ .+ AIS PRODUCTION COSTS FOR FILMSTRIPS IHCLUD_ED FOR REFERENCE ’
— . Pr‘enarrated FiImstrip Tershn I:Fr Sequence Version II--F TV Trame
__Cost Eategnries o rames /b Trames Tames 78 Frames 25 Frames 75 F}ames
Processing Original Neggtive '3 ft-@ so 30=0.90. $ 2.70 | 3 ft o so 30=0. 90 § 2.70 |3 ft ©$0.30=0.90° § 2.70
Enlarging to 2.5" x 3* _ , - 1'$25 @ $1.50=37.50 © $112.50
. Enlarging to 6" x 8" 525 8 $3.00=75. 00 $225.00 ‘ . .
. - Filmstrip | Master Neg. . 3 ft € $0. 10=0.30 $ .90 . : <
.. §6.00/he Labor s 1/4 hr/25 Frames= - «
S ‘ $1.50 $ 4.50 . _ *
Yo “Intemegative Processihg 3 ft.@ $0.30-0. 90, $ 2.70 ; _ .
"o y 3 Density Prints 3 ft @ $0. 15=0. 45 s 1.35 3 ft @ $0.15-0.45 § 1.35 |
 Kotalith Masks & Prgcessing 2 @ $1.00=2.00 $§ 2.00 S
- Strip-up and Paste-up P ’ 2 hr/25 Frames= 1 2 Ar/25 Frames= -
) | b $12.00 ~ $ 36.00 | $12.00° - $ 36.00°
Ektachrome Prints & Pracessing - . 25 @ $2.00=50.00 § 50.00 - | 25 @ $2.00=50.00 $ 50.00
. ,$6.00/hr Labor S ‘ 25 Fiche/hr=6.00 § 6.00 50 Fiche/hr=3.00 § 3.00°
- Filmstrip Print ‘ 75 ft @ $0.30= . o ‘ ,
- $22.50 - $ 67.50 ‘
Audio- Recording. (Tatai) Labor 2 hr/25 F=6.00 . $ 18.00 | /
‘ - Labeling & Packaging Labor 50 units/hr=3.00 § - 3.00 : . o <,
: - Packaging and Tassettes " $1.00/unit=26.50 § 26.50 $0.10/unit=2.50 -  &¥ 2.50 | $0.10/unit=2.50 ? 2.50
o Fiche Reformatiin La : ' -1 hr/25 images= ( 1 hr/25 images=
- - $6.00 | $ 18.0 $6.00 | - § 18.00
‘ , -CEM Back-up T ' $1.00/63 F=1.00 $ 1.00 $1.00/63 F=1.00 $ 1.00
.. COM Master Fiche ‘ | $0.85/Master=1.85 § 1.85 | $0.85/Master=1.8 $ 1.85
. COM Duplicates . ' t 25 F ©$0.1523,75 § 3.75 25 F@ $0.15=3.7¥ . § 3.75-
* - Computer Time @ $700/hr . e /£5timate $40.00 .$ 30.00 | Estimate § $ 30.00
"CQsi; Estfmates‘fur 25 Copies $135/25 F $349/75 F $97/25 F © $155/75 F | $128/25 F S $261/]5 F
P P
K2 : ” 42
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. Figure 117 Marginal Cost Patterns--Dual-Fiche VS Filmstrip -
' Recommendations - . T -
‘The Dual-Fiche development reported’ here is believed to have great
potential. inm meeting the multiple objectives inherent in instructional
-7 technology development. _There are good reasons to believe that it can
- be a cost-effectivg' al-terna‘tive_ for delivery of visually intensive
instructjonal moduleés and that it would enjoy broad student acceptance.
It {5 an alternative to the familiar AV media when the multimedia re-
- qui rement is not essential to the instructional strategy “.empToyed.
CIn térms of the AlISenvironment at Lowry AFB, or other environments
~in which. computer-based instruction is being applied, the Dual~Fiche -
concept is particularly significantr : , -
1. The concept ensures that “updating capability" is an inherent
feature of microfiche-vased instruction. | )
o . 2.7 It ensures thatto?owintensive instruction can be delivered
e through the microfiche medium as well as other types of in- .
- - structional materials. . " ' ‘ | —
. | . ‘ . ) : ] \\' " ‘ ‘ _’e‘-/ ,
- 3. 1t ensures that the production c}p&bxlltym—'ﬂt_r’a’ﬁ’gferred“
- -, .%o the course developers and Air Force production agency.
- The principal re"cdmendation is to develop the concept further.
‘This development should take .place in an instructigndl environment in
which -the refinement of techniques for producing the microfiche can .
' ’ A. K ' o “
| . . | . | 43
Q L - y ' ‘ 37 o



L ‘

ﬁrpceed at the same time* that a system.tb support large Sca&@ use is
established. By developing and evaluating instructional modules while
buitding the capability, -in terms of equipment and skilled pEfdwns to -

”"i'produce,.medify, and update the modules, it will be possible to build

the base.of experience needed to foster routine use of microforms.”
-‘ vt » : . . .

The Stérting ﬁoint for implementing -the .recommendation mignt:be'to“

‘select a course of, instruction, perhaps not a current AIS course, in

 which the updating of instructional modules “is an urgent. and recurring
_ probles.. For certain .blocks of instruction in the course, instructional

materials (modules) would be developed using the AIS gqystem and’ the

‘capability of ‘an” Air Eorce Production agency. .As these materials are

evaluated (it would be desirable to incorporate the AIS testing capa-

bility as a part of the evaluation system), updated materials would be
. introduced on a regular basis, and these’ materials would also incorpo-
' rate. the improvements identified by the evaluation process. -Such an

environment woild act as a test bed to resolve conceptual and technical
jssues, and as practical regu?ts,are,demonstrated, the capability would ’
be present to extend the proven applications to other blocks and ulti-

;&;mate?y'tp.other.courses driven by the inherent need to modify or updatg

course materials.

P n . ' .
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L Microfiche Evaluation Quistionniare. 'ﬁ. SN
(For ‘Usé by the Denver Research Institute, University ‘of Denver)

}

| . L A SRR
3 . . . - Q ! .}‘”: PR ‘,\ ',
You have been using computer-genefhté&;microfiche to\pres(n% your

Block Test questions. We need your help[ig evaluating thig microfjche-

viewer system.’ Please complete this questi
L Your Socia? Security.Numbér'

2. "Which Block’ g§iﬁdid you'édmpfete

- N bid;dust;or fingerprints on.the.microfiche-cause hﬁob1em,

S AL -
- \ ) ri . .

——Sv
ing the m%E?ofi;heé
¥ ‘

3. Did you.have~inyfprob1eﬁs using thetm

i

iche or the viewer?:

-/

Canénté

-

Coalenis

L

5. The Block-Test'quegtions were shown oae-at-a?time on th viewer

7. ‘Piéasg”hake any suggestions you think would improve the microfiche .

i .

'écreen. Has‘this afrangement saiisfactory to you?

~ Comments-

6. The micrbff:hé'can be made with either black print on é 1ight back-
. ground, or white print on a.dark batkground. Which type did you
T use? o e ' T

| tighg'backgrcghd - . : Dark background

«

' system. ‘ [
- ,‘.:,&3&*5*’:"‘""‘““"“"5*"“":% -7
W .m.:‘w i ’”’ﬁéaﬂ .
RS TR N
;v-q',‘“"‘(m’ - g ' -
Thank you for your hefg jn this evaluation. "
» ' ) ¢
» . -
. ) | _
i . .
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- Student Evaluation of Sthe Microfiche System'
(Eor Use by the Denver Research Institute, University of Denver)
B “\r‘ R ‘ g .

.

. ‘ S, L. Y .
1. .. Your Instructor will show you how to opgrate the reader and insert
- microfiche in the reader. o , . L
o  Wait for these instructions. j v -
o Always . handle the microfiche by their _labels (at the
‘ top).~'(ﬂirt-§nd fingerprints will impair,pérforman;e.)

0 Keep microfidhé.h61der on top of the reader except when
changing microfiche. : '

y

2. After cleanup of the work station, -complete the questions below and
- give this sheet to your Instructor. Return the microfiche holder

- to the Instructor. Your commerks are very important for evaluating
and improving this newssystem. \ - - . _

f

;/A .o Your Social Security Nuvber

o ° Did you use a large reader ‘ or a small one ?

i : L 0 lgAfter you had comp]eted ]eséons 1 & 2, was the way‘fhe
' 1es§ons were organized on the film cieartto you? -

Comments:

- é - Did you have any problems in using the reader or.changing
- the microfiche? . | TS .
. . y

;\ - Comments: |
| | © .. Was dust or dirt on the microfiche a problem?

.'Cammentsw

o . Was the presence of the TO information on the fi]ﬁ_helﬁful
- to ygu? . i _ oo

&

Comments:

o  Should the'typefsize of the text be made larger?

Comments:

o . Would you comparespusing the'mié?ofiche system to usipg
f?lustrated;texts2 ' - e

" Advantages:

.'.~ﬁfﬂis§dvantages:




.

*

/

Please ma;ke' any suggeétiqns that you think would imprgve -
: ]

’

=W
.

the microfiche system. | \
- . h
o Did ybti notlce that the ﬁrst two microfiche you used"
were different from the last two microfiche? We made two
versions of the lessons and we need to Kfow 1f yuu think
one versmn is better than the other. '
_The versmn mth ‘the ptctures that fﬂ}ed t.he screen was
.better because‘ < T .
The version with the text beside each; picture was better
because T L :
- o ~ \ _ , -
\Thank you . for your help in the evaluation. . .
. 4 .
. N Jgf |
e " \ R «\
4
’ ’ .
' -
4 S . ‘
. . M‘{‘
> 42 ; #US Mmm\mme- 671-056/57
: N

-



