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ABSTRACT

To prov1de a proper amount of quallty tralnlng for
tomorrow’s automotive techn1c1ans, it will be necessary to
provide more time for’training ot to develop a more efficient
‘means of tralnlng ThlS progect uses a HyperCard based
program to prov1de a startlng point in 1ncrea51ng eff1c1ency
1n 1nstructlonal dellvery and contlnue to prov1de the skills
necessary for a student to become a competent automotive
techn1c1an.j~ '1 ;

The program'“Automotive Compoter Controls” is based on_e
modifiedbversion of Gagné and Briggs nine events‘of learning
and their levels of complexity in intellectual skills that
takes a learner from thevlowest skill level of discrimimation
to the higher skill level of higher—ofdef rules. The program
then leads to the highest skill level of problem solving,
which is accomplished through the use of ‘lab worksheets on
actual problem vehicles. | ' |

“Automotive Computer Controls” was designed to serve as
a remedial tool; a classroom‘presentetion tool and a subject
reviewing tool,“thue enriching the educational experience for

both the student and the instructor.

iii
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_INTRODUCTION

rfvfof a car s functlonal parts were vontrolled by'a comp

"EJust four model years 1aterfft_at;f1gure has 1ncrease

’7j:about 83 percent (Mulford' 1994)?‘Thls 1ncreased leve

EﬁtechnologY requlres a greater amount of educatlon tlme 1f7,}fivffﬂ"7if

VVypstudents are g01ng to be prepared to enter the work force,‘ffh

’*ﬂ;even 1n entry level po 1tlons. At the moment, the amount of

"“,flnformatlon presented versus the class tlme av'llable does fﬂ?“

"*Tﬁhnot allow the luxuryﬂof rev1ew1ng the materlal over and overyT?Hf'

lﬁ:agalnww1thrstudents.} lthou‘hfrelnforcement through the use:;ff.ﬁff“ﬂ"v

“"rof hands on lab ass1gnments 1s used a student who ml ses
‘lecture materlal 1s lost 1n the lab settlng and at thls p01ntydf~r‘
'fthere 1s no adequate way of maklng up for the materlal F

: ;Amlssed As electronlc educatlon and tralnlng technology

”ifufexpands and becomes more ost effectlve (at the productlon E

;teachers, allows greater flex1b111ty for the student plus

.(Cole &vProchazka Dahl 11996) ThlS prOJect prov1des the ﬁ

'»j{%students w1th“the opportunltyjto rev1ew materlal presented 1n§;fl7"

:lgclassforbrecelv;,

'newflesson w1thfllm1ted 1nstructor 1nput



_Land prov1de the 1nstructor w1th a means to present materlal

[Kfln class 1n a more tlmely, eff1c1ent and motlvatlng manner

The requlrements for today S automotlve techn1c1an (noteVEff'

'7_that they are not con31dered mechanlcs anymore) has reached a];f/n

"fp01nt where only the best students have any chance of. maklng HLQ*"

"sja v1able llVlng thf fleld Twenty years ago a car mechanlc

~:ﬁneeded to understand 5 000 pages of serv1ce manuals to le

"~t’any automoblle on the raad T'”

”radlo ‘was about the only“

'Telectronlc component 1nucarsﬂthen-;T0daY S technic1ans mUSt‘ fzf
f;dec1pher more than 500 000 pages of text, and that number =
{keeps 1ncreas1ng as manufacturers 1ntroduce new models
'g(Sutphln, 1994) Current standards for materlal presented 1n
;fautomotlve programs were establlshed by NATEF (Natlonal
TAutomotlve Techn1c1ans Educatlon Foundatlon), the educatlonall
ﬁarm of ASE (Automotlve Serv1ce Excellence) Wthh establlshes
a Program requlrements for school certlflcatlon ASE also yc-b
‘;hprov1des testlng for techn1c1ans and 1nstructors on a n;;f v
j”voluntary ba31s, but thls standard 1s now prov1d1ng mlnlmum'“
'f:hlre requlrements for many automotlve bus1nesses The k |
"Tmaterlal that- must covered in an automotlve tralnlng program;f

'fas establlshed by NATEF prov1des theory and practlcal

o’i appllcatlon requlrements to elght areas of the automotlve

o iffleld englne repalr, electrlcal englne performance, brakes,*@' .

”’.fsteerlng and suspen31on, heatlng/alr condltlonlng, standard

| 7_transm1331ons and transaxles, and automatlc transmlss1ons andjf"“

flitransaxles.. NATEF’s prec1se natlonal standards determlne theafvjr;

‘ competenc1es students must master (Mulford 1994) These |

’requlrements aSSlSt 1nstructors 1n the formatlon of the



‘»,automotlve currlculum If followed properly, students f_

UVfcompletlng the program w1ll have the skllls necessary to

: enter the work force.”

Standards have been set,_currlculum has been developed

“‘rfbut Stlll thewstudents mlss key p01nts 1n lessons and flnd

f_ffthemselves

eost as,one p01nt bUlldS upon another to a greater,~f¢ug”

«“lunderstandlng Instructors are left w1th two ch01ces 1) takep ERR

’?k_dmore tlme to rev1ew materlal over and over agaln to 1nsure .3W"53

“fthat all students fully understand 2) move ahead at a

'ﬂyfrfsteady pace and those students that do not keep up get left

‘"1Tbeh1nd ‘This would allow the vei_fff’

TtofSucceed but would

H;nkeep marglnal"students from completlng the program

f *;satlsfactorlly. The natlon 1s fac1ng a shortage of about e

-f60 000 auto techn1c1ans, accordlng to the Amerlcan Automobllefty;

J'J_Assoqlatlon (Mulford 1994) ThlS shortage w1ll contlnue to ivﬂl?

' flgrow as more vehlcles are produced each year and tralnlng

f*programs contlnue to prov1de 1neff1c1ent tralnlng.v,;f-

The prOblem is, reduced to three not so simple. ltems,ﬂl)L;lf]

;ihow do we traln students 1n the most eff1c1ent manner° 2)

- ~how do we prov1de a means for students to rev1ew materlal on&fTA“

ffthelr own sd’they w1ll not fall behlnd and 3) hOW dO e

texpandable HyperCard based program that is part of

'fl’to_provrde>anless

:?_the classroom as well as a follow—up tool by students would

 be one WaY tO answer these questlons. ThlS program ‘would needf'ff

on, but not 1n a llnear fashlon._It:should

‘fftie total currlculum plan and used as a presentatlon tool 1nff’7“‘”a'“




lead to an activity (see Appendix A) and take a student from
the lower inteileétual skill level of diécrimination to the
highest intéiiectual»skill level of problem s¢lving. The
‘program’shOUld be easyAtoiuse;bprovide feedback, and'nbt'

require-extensive,instructor'assiStance for students to use.



”V CHAPTER. TWO
REVIEW or LITERAUTRE

If you take your car 1nto a shop to have the brakes

W'f”flxed;and the techn1c1an completed an occupatlonal program

7ﬂ‘fperhaps

;*w1th a 70 percent average, how would you feel about the

i,repalr Job'> Would:you be concerned that the brake 3mlght'7"""

bgffunctlon correctly only 70 percent of the tlme, or?that:f

hnly 70 i

_rcent of thlS techn1c1an s repalr jObS havelffnb

fpbeen completed correctly 1n the past° Preparlng 1nd1v1duals

’dwho can meet competency levels requlred 1n thevworkplace

"Afpshould be the concern of all educators (Luft, 1994) ThlS

Qflmplles that all educatlon 13”vocatlonal educatlon, because

| ththe ultlmate goal for all_students lS galnfUl employment

u~'? Wlth that goal 1n mlnd, thls chapter w1ll rev1ew

ﬂ“}llterature on- effectlve learnlng theorles for automotlve:hf“ g

’fpfstudents, 1nstruftor product1v1ty 1n the classroom, the

.:1trends 1n teachlng automotlve courses, the,role of technology'V;

i’ff~1n the classroom, and multlmedla and authorlng tools ‘f” o

Learnlng 1s_a compllcated process, not ea31ly

J_od of materlal requlres an

”ialynumerous learnlng theorlesp Though all 1nstructors may not

"*f}readlly admlt to teachlng per!afﬁ'

ven'learnlng theory, they

y}unknow1ngly subscrlbe to one or m

”‘these learnlng S

7ﬁtheor1es and use:them everyday



Two»learning'theories evident inhthiS‘project‘are the
concept learnlng hlerarchles as descrlbed by Gagné and Brlggs
and cognltlve constructlv1sm as descrlbed by Plaget

, Gagné and Brlggs descrlbe 1nstructlon as “a human‘ L
,undertaklng whose purpose is to help people learn ” Five
,»assumptlons support the Gagné Br1ggs concept of 1nstructlon
deslgn:'f;rst, 1nstructlon should fac111tate the learnlng of
an indivldual student, second both 1ntermed1ate and long—
range phases should be planned, thlrd, 1nstructlon should be‘

prec1sely planned fourth 1nstructlon should be de31gned

f‘uS1ng the systems approach flfth instruction should be-

developed from knowledge about how humans learn (Gagne and
Brlggs, 1979). ( ‘_ ‘ ,
The Gagné- Brlggs theory postulates the - 1nformatlon—
: proce531ngvmodel of’learnlng;and memory, as well as the need
for reinforcement and feedback. Instruction-is defined as a
set of eyents that‘takes placevin,approximately the following
‘sequence:,(a) gaining attention,:(b) informing the learner of
the objective, (c) stimulating recall'of prerequisites; (d)
presenting the stimulus material, (e)’proViding-“learning
guidance;f.(f)‘eliciting the performance, (g):providing
,feedbackr‘(h) aSsessingrthe performance, and (i) enhancing
retention and transfer (Saettler, 1990) . | .

Though the argument for or agalnst these stages of
learning development has centered‘on the child as a:learner,
the events of learning:can also be applied to the education
of adult learners. Adult learners range in -age from 17‘to 70+

years of age.‘They‘are self-motivated but generally require
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3 Stlmulatlng recall of l: . Experlenced based
§ prerequ1s1te materlal ‘fft . Llfe centered ’

Adult learners brlng to the cl'::room a vast amount of o

"ireal llfe experlence 1n addltlonftv formal educatlon They

’;;want to test newly acqulred concepts and SklllS agalnst thelr:gf_sew*il

_ex1st1ng experlence' As 1nstructors of adults, teachers needr

‘ﬂto remember that adults”place value-on thelr prev1ous

'hsexperlence and want others to valueythat experlence As.fffd“’
1nstructors of adults, 1t 1s 1mportant to draw on the
'"experlence of the learner Experlence is~ so 1mportant to an fl

?1nd1v1dual that adults often feel rejected as persons when

5-;fthey percelve that thelr experlence 1s belng devalued or.

'.'1gnored ,

. ;4; Presentlng stlmulus lllﬁe . Problem centered

e materlal f f‘""_;*,f”wb~ Sklll seeklng
S ’T' Value ~driven

Clarlty and relevance are the key pr1nc1ples 1n

"«presentlng 1nformatlon to adult learners. Clarlty means that /53,"

- learners should be able to dlrect thelr attentlon exactly

_,gwhere 1t needs to go durlng the presentatlon Relevance meansf;

"1that they should be able to see how what they are d01ng

lirelates to the goals they have set for themselves Do not

lconfuse learners by g1v1ng them extraneous 1nformatlon Focusj”

e thelr attentlon on. the key elements. Slnce adults are often

?Mlncllned to be 1ndependent learners, permlt learners as much‘jxjh%*

”ﬁfreedom as p0331ble to work at thelr own pace and to adapt

'Athe 1nstructlon ‘to thelr own goals and 1nterests Students

E should work w1th the 1nstructor to establlsh reasonable goalsvif"

,fand to 1nsure understandlng of the lesson objectlves






:f}Actlon orlented ;fﬂ’M g

7. Providing feedback < .
I A R U S AR ‘ Cflefe centered

Providing feedback e e

”»process.-Feedback,shou

-f_lnstructlon When learners master a small step, they should

""be made aware of thelr success and move on to the next step

) For most adult learners, the s1mple awareness that
.ffperformance 1s on target is usually suff1c1ent to malntaln S
’ffmotlvatlon When an error is made, learners should back up toﬁfhi'e

‘ifan earller event 1n 1nstructlon, determlfe‘what went wrong,f-;' -

"vacqu1re new 1nformatlon or SklllS, and try agaln

8 Asses31ng performance ‘ﬁlk«gjﬂActlon orlented

QFExternally motlvated_wfﬁ‘f¢_”“

. Internally motlvatedf‘Vf*“”f
VLLlfe -centered. S

‘ijroblem-centered

* Self- dlrectlng
VyﬁSklll seeklng
':57fSolutlon driven

S Value drlven j?'

The dlfference between performance assessment and t]

bfffeedback descrlbed dn Step 7 1s}tdatlpe“hormance assessmentf‘ltﬁf

““a;jfls more formal FeedbaCk occurs whlle learnlng 1s occurrlng;‘“u

”j;Performance as

ZSSment occurs after the learners thlnk they;f

’"9‘have mastered a Sklll and want to demonstrate thlS mastery

'nghls type of assessment typlcally requlres a testlng

"fflnstrument such as a lab worksheet or llve hands -on test1ngg7}1$°ﬁ




‘\the student to do somethlng or per_Qrmf"w

‘_he>theory of construct1v1sm }]fﬁi=‘l

“construct1v1st 1nstructor‘createsa context fo"ﬁ.“*“"m

:1earn1ng'1n whlch;students can become engaged 1n the processifﬁ'ﬂr

“;of thelr’owncdlscoverles. The teacher creates an env1ronment



l”&jdevelopment cannot be pushed

“w'jlearnlng but4»¢

: learnlng development stages._For Plaget, 1ntellectu'lff{;@ff‘k

v1t unfold5~ju t as phy31cal

fdevelopment does gnaturally,‘atf"ts own‘pace All leaVners

1_{advance along stfges regardlessgof fultural or: soc1eta.

7td1fferences‘ The Plaget teacher nelther dlrects nor urges el

takes the role of f c111tat1”

‘baasse531ng the stage at“whlch the student 1s functlonlng andgf”"-

Ef9prov1d1ng a learnlng env1ronment that c01nc1des w1th the

l"f"stage of development of each student By d01ng thlS, the ffpﬂff]ﬁff‘

teacher recognlzes the students’ natural cur1031ty and

7-'challenges thelr problem solv1ng abllltles (WllllS, et al

"ffperlods or stages of cognltlve development sensorlmotor,a,g]f"

fconcrete preoperatlonal thlnklng,,concrete operatlons, and

';ffformal operatlons (WllllS, et al 1996) These four stages of-f;‘*m

'fo;about thelr'wfrld through thelr actlve level of cognltlve

o .lfdevelopment ‘He

'5ijjcogn1t ve development “above all sees knowledge as a53

ffllearnlng take a learner from blrth to the age of 15 How does{”j'”

adult learners’»”,"

%pthls apply?tﬂm

. Plaget’s theory states that chlldren construct knowledgef“’d"°

'tresses that 1nte111gence 1s a natural

'3process that 1s contlnually unfoldlng HlS genetlc theory of

constructlon”" 1996) Though the

fformalxstageSjPlaget descrlbes may be completed by age 15

7“ﬁ;learn1ng contlnues to take place and a rev1ew of the adult

f;[learnlng characterlstlcs llsted earller shows a contlnued

'ufneed and de31re for knowledge, a cur1031ty that 1f tapped

Plaget's name 1s perhaps most often assoc1ated w1th the ﬁf;;jwijv



JlntO properly can. prov1de the vehlcle for llfe long learnlng
to take place. ThlS requlres that 1nstructors recognlze thev
characterlstlcs of‘thelr learners,;contlnually challenge o
‘thelr”desire”to learn, and glve the learner the means to .
contlnue the unfoldlng the1r natural processes. |

: The construct1v1st v1ew, Wthh undergrlds the work of tlﬁ
- John Dewey, Lev Vygotsky, and Marla Montessorl,vholds that‘
gteachers should be fac1lltators who help students construct;257'
thelr own understandlngs and capabllltles in carrylng out
challenglng tasks. ThlS v1ew puts the . emphas1s on the _
act1v1ty of the student rather than on that of the teacher'h
(Collins, 1991). | | ‘, IR '_ o

_ - To take ‘both Gagne Brlggs and Plaget theorles and

develop 1nstructlon for adults in a classroom through the usel
of technology requ1res a Shlft in the v1ew of how 1nstructlon
should take place, i.e, a Shlft from whole class to small- |
Lgroup 1nstructlon, a shift 1n the 1nstructor s role away from
ﬂlecture and rec1tatlon and towards coachlng, a Shlft from the.
1nstructor worklng prlmarlly w1th better students to worklng
w1th weaker students, a Shlft toward more engaged students,.
»»Shlft from assessment based on test performance to assessmentx
‘{based on progress, products or effort,»and a Shlft from a
competltlve to a cooperatlve soc1al structure (Colllns,, T
:11991) _ ,1 : : | .. ,
| The bas1c goals of educatlon - the retentlon, ‘ '
understandlng and actlve use of knowledge —vsound slmple But
"hav1ng and understandlng knowledge and SklllS come to naught

‘unless the learner actually makes actlve use of them later 1n‘7A



L.}llfe—ln studylng otherkl' s opplng‘ln ‘he supermarket,Tffggif"

*fgettlng a better jOb castlng w_atever other

“:fcontext (Perk‘ns,v 1991

The conclu81on reached from the research requlres the a9 e

'5flearn1ng development that they w1ll have 1nd1v1dual learnlngjtfff
}styles, that the 1nformatlon and SklllS presented must be

4‘Qcontextually based and that through the use of technology astji””

‘fpa tool 1tmis posshble to prov1de an 1nteract1ve,‘contextual

: *fbased learnlng path that leads to students constructlng theyrjgffu“

":fiown knowledge and lS adaptable to a varlety of students i

It 1s partlcularly"lmportant that PeOPle in hlgher jfi”
i educatlon seek ways to 1mprove thelr product1v1ty Over thef}ﬁ;&f’
'dpast two decades the cost of hlgher educatlon has 1ncreased]twsi~_~

fﬂrapldly, but no ev1dence suggests that the outcomes forffg o

‘v;students have 1mproved In short, whlle other sectors of

1psoc1ety have 1mproved thelr product1v1ty by the approprlatea‘ffﬁwg
;ﬁjappllcatlon of new technologles, prod,_t1v1ty 1n hlgher i

ﬁl”ﬁeducatlon has suffered Multlmedfa represents a’ potentlallvfg

”IVj{powerful technologytfof¥h1gher educatlon that could w1th

: *ffproper usef 'ncrease,produc vlty 1mmensely (Falk & Carlson,f&'lf’f'”




In 1990 Carlson and Falk outllne two mai

'1nteract1ve models avallable 1n multlmedla thagfare Stlll

.';;Valld 1n the des1gn1ng of multlmedla programs today One is

pian 1nstructlonal system that glves correct 1nformatlon,;;,;rff e

"Jgtests, and remedlals, here, the learner s 1nteract1v1ty

f,flnvolves regurgltatlng 1nformatlon glven and respondlng to

: test 1tems..The second 1s an 1nstructlonal;system 1n Wthh

‘th learner chooses what to learn and/or chooses how to

'xiglearn the materlal here, the 1nstructlonal systemlaCtS'p .

»“1nteract1vely by prov1d1ng content optlons and/or learnlng

;Lthat glves correct 1nformat“on, tests, and remedlals, but the’

1Ulearner has an actlve role 1n nav1gat1ng through the program '

‘JThlS prOJect leans towards the 1nstructlonal system *fft*

j;to su1t thelr 1nd1v1dual needs. The reason for ch0031ng thlS ::fff">

‘*type of 1nstructlonal system 1s the p031t1ve relnforcement (*' SR

'fqualltles that thlS type of 1nstructlon prov1des.-When;ij*ff

-ydeallng w1th hlghly technlcal 1nformatlon that ea31ly becomes -;i,“'

_'r.“doverwhelmlng, 1t 1s p031t1ve relnforcement (developed by

: geducators llke B F Sklnner) that glves the student the

'“~iencouragement to contlnue learnlng Negatlve relnforcement

‘,{also has a role 1n the learnlng process, but care. must be

”used when applylng thlS method Knocklng a. student down only _fﬁf:'"

' r;phys1cal or cogn1 1ve manlpulaflo s to re’ct to 1nhtructlon

(reactlve model) iShefurther descrlbes 1nstructlonal




“ijfthe models has a}spec1f1c purpose The reactlve model 1s

f;juseful 1n pollshlng a bas1c Sklll the 1nteract1ve model 1s

'fapproprlate for a nov1ce learner of knowledge, and the‘

VTb”proactlve model 1s successfully used by those Wlth some

'~_exper1ence and knowledge 1n the subject ThlS progect uses

f;f’the 1nteract1ve model Wthh leads students to the proactlve

itmodel durlng the performance related module of the lesson

U31ng multlmedla and the 1nteract1ve model as descrlbed ;,_;_;-77'

':by Lucas should prov1de the means to 1ncrease the
“fproduct1v1ty 1n learnlng Con31der1ng the llmlted amount of B

'tlme avallable to ‘an 1nstructor to prov1de one on one or

small group 1nstructlon and the amount of technlcal knowledge;‘”

;1n the automotlve fleld that needs to be acqu1red for ba51c -

jOb Sklll development, 1t becomes readlly apparent that

‘f‘g?maklng use of any medlum that takes advantage of the tlme

B *avallable w1ll 1ncrease product1v1ty and 1ncrease student

1ﬁsuccess.‘i§gj‘”

ThlS progect 1s not the flrst computer based

‘7uaf1nstructlonal program to be developed for use ‘in automotlve

':fttralnlng Currently there are a number of program packages

e avallable for use by 1nstructors.vFor example, Innovatlve‘

'fTechnologles 1n Educatlon, an Orlando company, sells a'yff”




o ;computer,' software _




The dlrectlon that a student’s educatlon takes usually

_fbeglns on the hlgh school level where ch01ces are supposedlyk'

'hioffered and optlons dlscussed In hlgh schools today,-

istudents are belng dlrected to four year college educatlons o

"Counselors are bel g;dlrected by school admlnlstrators, who
‘are belng pressured by parents, that all hlgh school students
Ilneed a. four year degree to be successful 1n today s soc1ety |
'\Schools are not taklng the tlme to research what 1ndustry B
Krequlres 1n the form of jOb SklllS Today s work place 1sz
ﬁtwfull of technology and that technology demands workers who
’ can analyze and solve problems qulckly and eff1c1ently Thls‘

type of tralnlng is belng taught only at a few unlver31t1es

_;and in many cases 1s not 1ncorporated 1nto the vocatlonal

uprograms offered at the communlty college level ‘The United-
yStates needs to make a crltlcal dec181on about what 1t means‘
fto be educated Amerlca S flxatlon on preparlng students
'solely for hlgher educatlon is a primary cause of the
.1nab111ty of Amerlcan students to apply the knowledge they
,zhave learned., It takes a great deal more tlme‘to teach n
:‘appllcatlons than to dellver content to students With the -
| shortest school day and year in. the 1ndustr1allzed world thel
‘,Unlted States 1s at an obv1ous dlsadvantage (Daggett 1994)
‘~Spec1f1c requlrements for the automotlve trade have ,
vtchanged to the p01nt where the vocatlonal program should not
:‘ﬁbe the dumplng ground for those who have no dlrectlon The
ilautomotlve program course of study should be a dlrected
~career path startlng at the hlgh school level and movrng 1nto

_the communlty college w1th the pos31b111ty of advanced study

18



,.g::nlng meanlngf 1 employment, and pop81blydiff;fef'

o oaches.‘These mebv_f‘VIV

ust'be better prepared in readlng,.math;M

-__(1nclu\1ng“appv1ed;geometry), and sc1encf}

 motivatio




individual attention'from’teachers andyhands—on-learning on
‘high-tech training equipment (Mulford, 1994) . These days
‘computerization is going- to be more useful to a techn1c1an
than turnlng a screwdrlver (Bamford 1994)

- Future technicians require courses and 1nstruction that
focus on hands-on or interactive types of learning. The use
of’thebcomputer, not only as a technician’s tool, but as a
“learning tool‘has a significant role invtraining automotive
technicians. It'isbestimated that in three years every
factory service technician will have a personal computer at
their work station. This will be used for diagnostics,
communications within the dealership and communication within
the corporation that w1ll give a techn1c1an quick access to
technical data directly from the factory

The future development of technology in the automotive
field will not wait for training facilities to catch up, the
technology will continue to increase the demands on
technicians for update training. The life—long learning
demanded of today’s and tomorrow’s techniciane will require
the use of technology to bring about effectiﬁe training.

' ‘ r ion
The first teacher ever, that priest in preliterate
Mesopotamia who sat down‘outside‘the temple with the kids and
began to draw figures with a twig in the sand, would be
perfectly at home in most classrooms in the world today. Of
course, there is the blackboard (or white board), but
otherwise there has been little change in tools and none in

respect to methods. The one new teaching tool in the

20



vT_Hlntervenlng 8 000 years has been the prlnted book And thatflf

*tool few teachers really know how to use—or else they would“"bzw L

,;not contlnue to lecture on what 1s already 1n the book
f(Spotts, Bowman, 1995) e B B

Technology has 1nvaded our schools. Typlcal technologyix

”nin't atlves focus on teachlng students how to 1nteract w1th'”:g:'}7’

rnew equlpment and how to use technology to 1mprove learnlngff;ﬂfff“f

'_gof the tradltlonal currlculum Whlle both of those goals arelj{w
giworthy of our attentlon, they fall to address the most v
Tfundamental challenge of our contemporary workplaces and
&lsoc1ety—teach1ng students the academlc knowledge and SklllS
’ that underpln present and future generatlons of technology
fWhat good 1s 1t for students to know how to log on to the _
'ffInternet, for example,'lf they cannot organlze thelr thoughts;‘
:&to communlcate coherently or thlnk loglcally when somethlng .
j‘_‘breaks down (Daggett,.1994)'> | '» | o
‘ ' Instructors of the future w1ll not be teachlng |
'vilnformatlon, they w1ll be teachlng students how to use ,k
'1nformatlon (Van Horn, 1991) The use of technology w1ll not
]replace the 1nstructor 1n the formatlve years of learnlng,
fbut could replace the 1nstructor 1n the llfe long learnlng
v7}strategles used by adults An example of a technology that
_;could change the way we look at educatlonal dellvery is the
lCD ROM (Compact DlSC‘- Read Only Memory) vl :
Automotlve techn1c1ans are requlred to use factory orlA "
. service: manuals as part of thelr dlagnostlc routlne As -
lrecently as flve years ago, thlS 1nformatlon was only

‘avallable on prlnted page and would requlre an exten51ve



"llbrary for the average techn1c1an to complete thelr jOb

'»'HToday 1t 1s poss1blefyoﬁaccess a serles “of CD ROMs that

nformatlon that used to take up ';bookcase

But that should be just theﬁbeglnning

) Factory serv1ce manuals prov1de techn1c1ans w1th

1nformatlon An addltlonal major respon31b111ty of automoblle,'an

‘ manufacturers 1s to prov1de tralnlng When techn1c1ans must

vcomplete a dlagn031s or repalr they are unsure of ‘or have ff;&,f

i_never prev1ously performed tralnlng can be of v1tal

'1mportance. To have the de31red 1mpact on job performance,'

'dhowever, access to tralnlng must be at the p01nt of need and SO

\%fat the tlme of need (what we call a teachable moment)

Implementatlon of CD ROM technology allows the o

.21ntegratlon of 1nformatlon and tralnlng Des1gn1ng tralnlng

i‘that guldes a techn1c1an through a serles of dlagnostlc stepstVEV“ -

d{ln Wthh Symptoms are related to causes can be 1ntegrated ’ A“’”

‘1nto the 1nformatlon presented on how to perform the steps

fComblnlng 1nformatlon w1th tralnlng 1n thlS manner can prove'j'

'1hpart1cularly beneflclal to learners fac1ng unlque problems

”; As lmportantly,rthe techn1c1an has the optlon to repeat;"fpgph

) relevant 1nformatlon/tra1n1ng as often as necessary ThlS 1sv»j577

”ﬂa dlStlnCt advantage when the repalr or- dlagnos1s 1s complexfffﬁﬂf L

J’for 1ncludes unusual or seldom—used skllls.‘Enabllng the‘fﬁ*"
vgtechnlc1an to see the SklllS performed just prlor to the
V:actual on- the jOb performance 1ncreases the chances the-f

'~fftechn1c1an w1ll do 1t correctly (Heldeman, 1995)

The CD ROM technology mentloned 1n the prev1ous exampleiﬂ‘

- ,’replaces the older technology of v1deo tape tralnlng The




‘-~;?techn°l°gy 1s thecspeed of access to;spe01f1c p01nts of

'&fresults can be_very 31mblar,5but the advantage of'the new lffffjjf“

'fjftralnlng and 1nsta - acces tohfupport 1nformatlon ;»1°

‘VﬂThe 1mpllcatlons of these fundamentalyfffw*.‘b

,:ﬁfacts are that technology alone w1ll not flx educatlon, that;,ijfjfvy

'a5”the use of technology w1ll not guarantee learnlng by all

‘“Hstudents, that some students w1ll Stlll demonstrate hlgher |

"achlevement through the lecture method _and that to 1gnore

fftechnology and 1ts place as a tool 1n the classroom 1s

T{thomparable to not glVlng students access to the school

fllbrary or pens and paper

ThlS prOJect is a HyperCard based comblnatlon of stacks?f;yg

"definitions,"e»aborvtlons, or related mater 1f(swéétéfsp_;”iﬁhp3



*if”statlc and anlma ed‘g:aphlcs, VOl e, sound andfmu31c

-,gdcomblnatlon of tLXt, graphlcs,_sound anlmatlon and v1deo i

”5yMazur,‘J., 1991)

'of anlmated graphlcs, Stlll plctures'and a. varlety of sounds}

:fglt must also be con31dered Hypermedla Multlmedla 1s

l”descrlbed by Welner (Tolhurst, 1995), }vthe powerfuu

'Ibunder computer control ”; The current ver51ons of HyperCard

'“ffcan be used to control v1deo dlSC, other programs, sound

: 'generators,’and access graphlcs nd fnlmatlon or v1deo from e

e'cD ROM Thls makes HyperCard a multlflevel authorlng deVlCe”;yj‘°

””?that allows the user to choose the extent of program A user'
fcould make a program purely Hypertext or 1nclude plctures and f‘

“anlmatlon to make 1t Hypermedla. But w1th the advancementsij’ffffnf:iV

1er to make HyperCard a

”’chomplete multlmedla presentatlon and learnlng tool by maklngﬂfg‘ |

iyﬁuse of?the best components;o‘ Jhe avallable resources

J”7ngyperCardfls a tool that can be used at varlous levelSin”
f(Hypertext, Hypermedla, or Multlmedla) that prov1des a meansj e
: hfor users to branch out as they explore 1n waYs very 81mllar7“

‘(gto the way the human braln actually functlons ThlS makes




fw.w1thout extens1ve tralnlng'

'flearnlng fun,,lnteractlve, and exc1t1ng for both'the educatedr;?f

j,and the educator..,..v“

S0 what can be concluded about thls authorlng tool s7i

aHyperCard° It was de51gned by 1nd1v1duals who wanted to

lffprov1de a means for anyone to develop programs they could useﬁt

I]It 1s a tool that prov1des

: varlous levels of act1v1ty from bas1c text manlpulatlon to»"
'lfffmultlmedla access and retrleval of 1nformatlon.- It has no

“T"real llmltS except those placed on 1t by the user or_;j

‘equlpment avallable It can be used 1n a classroom orlﬂp'

r.yxout51de the classroom (the pr1nc1ple mlght use 1t or the:_’y

.centered It 1s a program de31gned for ‘use today and

ctomorrow by any who de31re to keep pace and make eaSy use of AR

fthe advancements in technology.”‘It is almost ten years old,m“”w

fgyet 1t 1s as fresh as the day 1t was 1ntroduced lForf,H
: educators 1t 1s a program that 1s both tlmely and tlmeless

HyperCard was chosen more for famlllarlty reasons then

'ffor technlcal reasons There are many authorlng programs on '

wthe market today and most allow -an 1nd1v1dual to prov1de

‘fflnstructlon in ways that make learnlng fun,‘effectlve and

gmiproductlve. In the past HyperCard dld not make use of c010r,f‘n.:.

-:ﬂbut the newer Vers1oni(v2 3) allows the use of color ln

‘f“creatlng the card backgrounds, buttons and flelds. The use of'

‘;color 1n thlS prOJect w1ll be llmlted to backgrounds or

3“fyllbrar1an) It can be both teacher centered and/or student— ‘ﬂ;;'”

k*7buttons because color, whlle galnlng attentlon, can also be ﬁ‘w

;‘not just to prov1de some flash Exten31ve use 1s made of

__‘dlstractlng The use of color must be for a spec1f1c reason,ipjf



v_;actual photographs taken of automotlve components on and off .

'ythe vehlcle. These are 1n color and pasted to the approprlate;_l7”r

'{cards 1n the var‘ous stacks Hldden buttons under spec1fic“
1tems 1n the plctures w1ll allow students to cllck on the |
-plcture and be transported to another stack or card forfjj;h'h
vfurther 1nformatlon e} o 1n31ght 1nto a subject 7 ;

: Thls pro;ect has elements of teacher centered act1v1ty
T"(when used as ‘a presentatlon tool), and student centered

" act1v1ty (when used by students 1n groups or 1nd1v1dually)

’Z“iThere has been a recent empha51s 1n educatlonal journals andv‘v;l

1un1ver81ty educatlon classes to prov1de for.“learner control”

‘-,]1n de51gn1ng programs for 1nstructlonal use The reasons for S

‘dr_thls 1nclude 1ncreased student motlvatlon, to develop self— 12/b

Vﬂlearnlng ablllty, and consequently, to yleld the best
:learnlng achlevement But, there is. llmlted emplrlcal
d._ev1dence to suggest that “learner controlled” 1nstructlon 1s-l

ffthe best way to go, espec1ally 1n a computer based

_bhlnstructlon model Important reasons as. to why the learner- }{,;:,f

,_1jcontrol pr1nc1ple 1s not effectlve for 1nstructlon are (ayfl;'

the student usually does not have suff1c1ent knowledge aboutvfffV

'vathe content to: be learned and therefore cannot make

fapproprlate dec181ons 1n the selectlon of learnlng content

| Vand strategles, (b) the student may not have the the

,metacognltlve ablllty to accurately assess and predlct hlS P

':‘:her own learnlng progress, and (c) the student may not have}ffff""

the approprlate cognltlve strategles for applylng hlS or her EEE

'VV_experlence and knowledge 1n the learnlng process (Park

1991) . A majorlty of adults learners have arrlved at the G




‘post4secondéfy educéﬁion level Without the proper tools for
learning. The cause of this inadeqﬁacy can be due to the
amount of time bétween the student’s secondary and posﬁ—,
secondary educatioh, the inability of secondary education to
provide these tools or the students inability to acquire
these tools at that time in their lives. By developing a
_progfam that is instructor—guided but learner-operated, it is
one of théugoals of this project to provide the pre-knowledge
necessary,for students to begin the development of coghitive
strategies for life-long learning. This requires the use of
an authoring program that iwaoth_easybto deveiop material
on, easy to operate by students and will meet the

requirements of available delivery systems.v
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 ;synthes1ze, or evaluate 1nformatlo

 ~qfestabl1shed for thlS;prOje




le;n plctures of sensor scope pattern,_stndentsfm,c_ff'ﬁt

a good pattern w1th 100% accuracyn

_ﬂleen the proper test equlpment at the completlon

Sof the program students Wlll be able to generate aifff"l"

worksheet w1th 100 aooﬁraé§ o
:leen a technlca-;descrlptlona s u‘ents w1ll be B

able to dlstlngulsh:betweenvthe two types of oxygen3




'”_ff_orlglnated from a study of‘t epprogram requ1rements for:i_
”*tf(Natlonal Automotlve Techn1c1ans Educatlon Foundation,h

ufaixfcompletlon of the programr;Though a

fofof the currlculum to test the v1abllrhy and valldlty of the

CHAPTER FOUR

"lfThe spec1f1c subject matter chosenfdorﬁthlsﬁprOJect

-vﬁtralnlng automotlve technlcians as prescrlbed by NATEF

’fobservatlons from 1nstructors on student sk1‘1 levels upon;ﬂl;ildﬁfff‘7

"‘arge amount of materlal

‘kfd'bevpresented 1n a computer progfam,’lt was de01ded thatf

f;program. The one aspect chosen 1s the automotlve oxygen
lfsensor and the spec1f1c goal 1s to develop the Sklll 1n
”’solv1ng automotlve dlagnostlc problems based on oxygen sensorf‘ﬁfﬁﬂ‘”

’ireadlngs

'no prev1ous colle.e automotlve classes

fRange 1n learnlng sty :from those who learn bestfil,qﬂ

5fthrough v1sual or audltory means;torthose who canffpfv»:"'

_yearn qulckly by just readlng wrltten text




'“vﬁfStudents 1n the automotlve programs have

ftradltlonally learned best through hands on

*experlences, so ass1gnments 1n the shop are'

"Vfiused 1n comblnatlon w1th the prOJGCt

QfehiﬁlMajorlty of students are self motlvated Those who fff?

“Erequlre external motlvatlon to complete a381gnmentsﬂ;-s;~

‘ador work usually do not complete the program

The program (see Appendlx B) 1s d1v1ded 1nto flve maln W
*’areas. These areas are Test Equlpment, Inputs/Sensors, |

rfOutputs/Actuators, Questlons/Qu1zzes,‘and References Each

:‘ﬁfarea is’ sub d1v1ded based on the content 1ncluded The Test

quulpment area offers optlons on studylng about Dlgltal VOlt‘d'ﬁ;T.;f

"Ohm Meters (DVOM) Dlgltal Storage Osc1lloscopes (DSO), or

wScanners (Flgure l) The Input/Sensors area separates the PSR

v'.avallable optlons by the type 51gnals an automotlve sensor‘;};fﬁ*“‘~

- ffmay produce

‘ The three types of sensor s1gnals are DC Voltage, AC L -
‘Voltage and Varlable Frequency (Flgure 2) Each of these

types of sensor s1gnals are further d1v1ded by actual sensor

names llsted under each type of sensor 81gnal For example

wth “Oxygen Sensor”'would be'bound under the sensor 31gnal

”;type DC Voltage.:The partlcular lesson on: oxygen sensors

presented ygsthe program 1s filf””fvfyy;jﬂsz aékfﬁhatfii}wfﬁf”

'ﬁprov1des a serles of cards presentlng varlog‘“facts and
»:procedures requ1red to perform oxygen sensor tests 1n the fv~‘”’

lzlaboratory
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Inputs/Sensor Signals can be divided into three
main categories. Click and locate the sensor of
interest with the down arrow buttons. This will lead
you to a lesson on that type of sensor and the signal
it produces.

Figure 2. Inputs/Sensors Main Menu




f.;gheadlngs llstlng varlous sensors, actuators, or types of testg
d7yifequ1pment each le_'
yftadevelopment,v
l'ﬂﬁterms not deflned 1n pop up flelds and a ready source ofg"é

"f[rworksheet results

ully developed- The

"QQuestlons/Qulzzes area would prov1de a maln menu of subject"v*L:

1ng to a varlety of qulzzes for student

'u{evaluatlon The Reference area 1s separated 1nto a dlctlonar‘“

‘sectlons are under

';portlon, both ngllsh and Span:s

::@storage 0301lloscope. ThlS would prov1de qulck access toffiﬁq

?’known good scope patterns for comparlson w1th laboratoryfibf”

Theilnstructlonal strategy that was used to achleve thelﬁi*f’:7

| fstated objectlves makes use of a learner centered computer—7

E_dia sensor pattern sampler from a dlgltalyfibfy:ifiﬂﬁff

'7based module of 1nstructlon, entltled “Automotlve Computer:f\jjf}f“l

T'“T'Controls”~ Each sectlon of thlS module 1ncludes a means tob7f°”

.'dlrect the attentlon of the students to the subject matter

"~fthrough the use of 1cons or graphlcal plctures that representcpfdjff

‘Ldlthe subject mattel' Each module 1nforms the student of thelr '"d!a;f

lﬁklobjectlves through the use of text flelds and prov1des a -

':‘fthe lesson pace”hA”computer based lesson 1s

’Tstlmulus for contlnued student 1nvolvement through the use offf7f>:lm

”?fplctures, student actlvated buttons andistude'td“ ntrol of

?“ew and exc1t1ng’§

}ﬂfor many students and makes learnlng a fun experlence ThéfQ;;nm&'_‘

rfdes1gn of the programuellmlnates frustratlon through the usevs

rfffof easy nav1gatlonal_tools such as arrow buttons located at

fsﬂthe bottom of each :ard These buttons can be used for ba51c_mj_'




Ifllnear progre381on or retreat through the stack but students*f, L

:have the optlon of choosrng one partlcular part of a stack

bthrough the maln menu for each partlcular stack (1 e. Oxygen-;ﬂ\fﬂfv‘

'QpSensor Ma1n Menu, Flgure 3) Ready access to any part of the7*"”w

xl’program lS prov1ded through buttons located along the left

;edge of each card These buttons are color coded for easy

”t»recognltlon and prov1de students a means to move from lessonj”' O N

“materlal to reference materlal to support materlal w1th ease{Lff“ﬁ

;3_Rev1ew of the materlal 1n the program 1s prov1ded through

fmultlple answer questlons An 1ncorrect answer leads the userf5 T

”"o to the opportunlty to go back and rev1ew the relevant

Zf@materlal or to contlnue. A correct answer is rewarded w1th

:._.p081t1ve feedback Long term memory SklllS are tested throughvyuf

jbthe use of laboratory a581gnments llnked to the computer—

. ;based lesson by hav1ng the student access the worksheet _‘

g,through a word proce351ng program and prlnt out a- copy to be

”completed 1n the lab and turned 1n for evaluatlon and ;s

k./feedback by the 1nstructor

The 1nd1v1dual lessons are- presented through the

; use of stacks that 1ncludes an 1ntroductlon card for

7:or1entatlon and prov1des a means for student control over theﬂg““"”

fjlesson ] dlrectlon The lesson is self paced, non llnear,‘andv:l*

‘gfuser frlendly Self pacrng is achleved through the use of

'HyperCard as the authorlng:tool Students are able to move atij
nany glven pace w1thout tlmer restrlctlons The non llnear |
'L'aspect of the module 1s achleved through careful mapplng and
-r.card llnklng that allows a student to move to any section of Jd

;the module w1th a- few mouse ClleS Wlth_proper;deslgn of
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Figure 3. Oxygen Sensor Main Menu



HyperCard vers1on v2 3 1s used as 1t prov1des for the

17”1ncorporatlon of color 1nto the cards and the placement of

“h:plctures saved as PICT flles ThlS prfv1des a substantlal'ﬂf

'p;flmprovement over earller ver81ons oﬂ HyperCard thateul"

7v1nclude colo

_;capablllty

"t The use of color on the ca‘

s 1szpurposeful Each."“”‘

'”ff;sectlon of the program has a partlcular color assoc1atede1thf i

“:E?References, yellow, and QUlt, green hlS color theme is.

.'*ylt Test Equlpment blue, Inputs/Sensors, purple,”

2iOutputs/Actuators, red Questlons/Qulzzes, orange, Ti '{_*~5¥”m?-?ﬂ B

Tcarrled 1nto the stack for each sectlon. All cards 1n the

"f;Test Equlpment stack have a blue background for example

>;7Those 1n the Inputs/Sensors stack have

“FfThls glves the user a means of recognlzpng what sectlon they o

hdare worklng in through the a83001at10n w1th the colors A{fﬂffff'“”:

‘fvucomplementlng color 1s used for graphfc backgrounds to

A'ﬁltalong"the leftns1de of each'ca i?

‘ffhstack

fprov1de contrast Text 1s elther shown onlthe background card'

'tfcolor or more typlcally on afgray background

The card‘prov1des buttonsf

"i*on the, 0

ﬁresls extensrve use of pop up flelds Wthh prov1deif=5

’l_}flnformatlon about varlous objects represented by artwork on

1the cardg”Maln movement ‘uttons are typlcally colored 1n"7*”

'"Qorange or a 31mple.y'r w dev1ce 1s used

'ifbackground l:,fﬁf:ﬁ

wom Of»the card for movement through any partlcularffﬁﬁ,{f' s




V“;asav1ng,wh; plcture as a PICT flle, convertlng the plcture to'%

‘_hfa GIF flle w1th a graphlc converter program, openlng th"v

t,;a PICT flle.fThe flnal ver51on can then be 1mported 1nto the?ﬁ’f'
‘ﬁﬁnyperCard stack where buttons or flelds can be placed on top&vb

f,fof the plcture for nav1gatlon or 1nformatlonal purposes 1f1'?:"

‘f The basic card}de31gn prov1des:easy acceSSftohallspéﬁtSﬁg;I,g,”

fof the program through ”enu¥buttons along'_, <~éftlsidef9fffﬁlwfu?“

’f}fprogram can be used by the learner The;carﬁprbviﬁesbettahS?W

7nfor retreat through the stack but students » 'pfoptlon ofﬂ

‘fhch0081ng one partlcular part of a stackzlhrough the main menuffh?V;_"

; ~fffor each partlcular area (1 e. Oxygen_Sensor‘Maln Menu)




6€

Causes of Oxygen Sensor Failure
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Reference

Oxwvgen Sensor Failure

Oxygen sensors live in
an environment that is
extremely harsh - the
exhaust stream. The
number one cause of
sensor fallure is a rich
running engine. Failure
or degradation of sensor
aperation will cause poor
driveability symptoms
sUch as poor mileage.

Main Menu

T T

Figure 4. Oxygen Sensor Failures
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Reference
Main Menu

Figure 5. Title Card and

Introduction

Hain Menu




"Q;the card CllckText 1";used to prov1de deflnltlons to new

'_fterms or expre331ons' Maln movement buttons are typlcally

:gcolored 1n orange or a 31mple arrow}dev1ce 1s used (the use:Qf

a5fvof varlous types of arrows haslprov1ded a means to test the7

‘lf?effectlveness of each type;h

The prOJect 1s de31gned around the use of a PowerBookifl~:
5fcomputer, therefore the card size is 640 by 400 plxels 1n
Euin§81ze. ThlS 1s the standard s{ze for dlsplay on. a PowerBook RN

"«»flo 5” screen ThlS 31ze card and dlsplay allows an- 1nstructorvjf'”"

7fﬂVﬁto use'a_PowerBook for classroom presentatlons (when

3]lconnected to a progectlon dev1ce) or the use of any 31ze

'”.tmonltor fromf”0.5¢

'.:for both classroom presentatlon and computeh7labs for the t{ﬂff*niﬁ

”9gstudents

The spec1f1c‘hardware requlrements for dellvery of thls;f*f

:n the classroom or use by an

'r7sprogram by an 1nstructork

nvyplndlv1dual_ cludes the use of a Mac1ntosh computer ff?[ﬁv'“r'

O a Z,J_p drlve, a 10”]or larger S

.presentation tool 66Mhz mlnlmum speed, and HyperCardfleadez;,

f“lnstalled; The program 1n 1ts 1n1t1a1 development stages 1s,

‘tfbvnot overly large* ut further development w1ll requlre thebﬂ“

b“f*use of a CD ROMlo ifor adequate use

larger storage dev1c 3

’:-_‘The monltor requ1rement‘ 5 effectlve

:and up ThlS prov1des a full range of usefu};ffyfe"



'fv1ew1ng area A mouse 1s used for nav1gatlon purposes At'thef,j4~f;]'*

=ﬁ?end of a partlcular lesson the student 1s 1nstructed to prlntffgﬁ

avout a worksheet to be used 1n the shop for practlcal

"glappllcatlon and evaluatlon of the lesson s effectlveness

.'Thls w1ll requlre the proper software for the worksheet (-ie;?&xiﬁ_‘i

-‘~pWr1teNow, SuperPalnt ‘or. Macerte II) and a prlnter

:df(preferably a laser prlnter) v

: } Further development of the program requlres the same
}lba81c hardware and software used for dellvery purposes
’;Addltlonal hardware or software requlrements depends on the

ofeatures that a developer would want to 1nclude 1n the~'

'<;program To make use of v1deo would requ1re a: v1deo camera,,~ff'

__v1deo player and v1deo edltlng machlne To convert to a‘

format usable by the. program would requ1re the proper.‘

- software to produce Qulcleme mov1es Addltlonal plctures can:

. be. 1ncorporated through the use of a varlety of palntlng

‘5programs Wthh one to ‘use depends on personal avallablllty

: and the programs ablllty to save an 1mage as a PICT flle

’*fInclu31on of more sound requ1res recordlng and playback

fequlpment, but HyperCard allows for easy 1ncorporatlon of

"ksound through the ba51c hardware and software that operates S

'mythe program 55o~wb

The evaluatlon process used for thlS prOJect 1ncluded

‘y“three separate means of testlng 1ts valldlty as a teachlng ,fu

d‘f,tool The process recelved approval from the Instructlonal

X‘Rev1ew Board of Callfornla State Unlver31ty 1n San Bernardlnoi

(see Appendlx C) The flrst 1nvolved a group of college -



'students in a classroom settlng'whhbwere shown the computer-\l?bb

f;}program as 1t would used 1n the: classroom presentatlon mood

:1:1Feedback was then sollc1ted from the students on the

"effectlveness of the presentatlon These students were choseny"

'”at random from a pool of students attendlng the Tune up, R

fw;Electrlcal Fuel & Em1ss1ons class at Cltrus College The e

second group 1nvolved 1ndlv1dual students from the same pool f;*~~ i

'who ‘were glven the opportunlty to try the program on a one— T

"fon one bas1s. After each student used the program for 20

mlnutes they were 1nterv1ewed for thelr perceptlon on the
‘heffectlveness of the program as a learnlng tool ‘what they
t galned from the program and what they felt was lacklng in thei j
f program The last group who tested the program were.f_ <

automotlve 1nstructors at Cltrus College who checked the‘]¢"'

v yprogram for technlcal errors

Inltlal feedback from students in the flrst two groups
b..prov1ded 1nterest1ng comments The majorlty of the students f
‘felt the sound 1ncorporated in the orlglnal was not needed |
7:'That it tended to take up tlme and became annoylng after
7awhlle. Thls was most ev1dent 1n the classroom presentatlon
'group,;where the sounds used 1nterfered w1th the presentatlon_
‘ tlmlng These sounds were subsequently removed The sound
Zfretalned 1n the program prov1des feedback durlng rev1ew‘it
”ffse851ons and came as pleasant surprlses to the students and
'.fhelped to retaln 1nterest in trylng another sectlon of the‘,‘
i The overall response from the students was p081t1ve 1n‘d”

nature Those students 1dent1f1ed as needlng the greatest

a3



o famount of extra a831stance 1n thelr automotlve studles felt

yfthat the program dld 1ndeed prov1de another perspectlve and
v anve them the tlme to study the materlal for as long as ffc77-”

”;requlred for retentlon of the materlal to take place Slnce

‘Ethe majorlty of the students who evaluated the program had nohnhr}jy-f

j;prev1ous experlence w1th thlS type of program, 1t was new andf[fvf

"exc1t1ng to them.vBut as expected once they began to

'explore they wanted more. Slmllar to the constantly changlng vfimdﬁ‘ :

‘Tflandscape of automotlve technology, thlS program w1ll be a’

vucontlnuously evolV1ng program ThlS means thlS program can f*:ﬂgp

"ﬂ.never really be cons1dered complete, but would have a new . _}iy"“

‘dfglook each tlme 1t undergoes an update

The evaluatlon for technlcal accuracy by assoc1ates 1n

”‘_Vthe automotlve technology department prov1ded helpful

,1n51ghts 1nto the materlal presented Though these 1ns1ghts

_were mlnor 1n nature (determlnatlon of proper comp051tlon of y;??f' S

S "zlrconlum dlox1de vs tltanla ox1de 1n comparlson to varlous

',technlcal sources) they were 1ncorporated 1mmed1ately and anyf{ﬁi”

o expan31on of the program would go through a 31mllar rev1ew‘t,f:

'ct are' he easevof use for;;L

»f__studentsvlnhaccompllshlng”the stated objectlves ThlS 1s

- i;achleved through a program de31gn that concentrates on an 1n—i:

‘ﬂdepth lesson on a- s1ngle subject (oxygen sensor) w1th supportf"ﬁx

”ffmaterlalf(dlg'tal storage osc1lloscope),and not on a quantlty{'»f”

.‘of materlal to fll'

‘*{iquallty educatlonal experlencef T the student but creates :

,p space An 1n depth apprOach prOV1des a‘oj;,vh



‘fthe format'for:easy expan51on of the program The power of

;the prOJGCt as a. presentatlon tool for use 1n the classroom:i_ff*””’

"t1w1ll prov1de the 1nstructor w1ll a means to present materlal A

fln a tlmely manner, whlle malntalnlng 1nstructlonal quallty

;and 1nterest The p0531b111ty for easy expan81on through the

l»gaddltlon of llnked stacks allows thls prOJect to grow w1th B

'the 1nstructor needs and the program requlrements The use of”fjbff“

technology 1n educatlon should be looked at. as one more tool“””

”"that should be used effectlvely,_as a techn1c1an would use a'ff

’1,wrench or a screwdrlver, in. the tralnlng of students for

vt‘ﬂfgalnful employment 1n the automotlve trade ThlS prOJect 1s'ﬁ'd"

"'just another tool of many that makes use of technology to‘:glf

T*prov1de a more effectlve, efflclent means - of serv1ng'the.‘

-r;_needs of the students

_ As an 1nteract1ve program the progect 1nvolves the
"h student 1n thelr own learnlng whlle at the same tlme gettlng"
tthem 1nvolved 1n u51ng computer technology ThlS not only

"prov1des a successful means of presentlng materlal but'
'wprepares these students for the future of the thelr chosen
rprofes51on Soon all techn1c1ans w1ll have a. computer in -
“;thelr serv1ce bay that they can use to access 1nformatlon,:l”i“

send messages to the factory or 1nteract w1th a customer i

7vveh1cle

leltatlons of the prOJect start w1th the sectlons that
fw1ll undergo further development Wlth a de81gn that

pconcentrated on an 1n depth approach to a- s1ngle subject

R matter left many sectlons at the 1n1t1al stages of

‘ development Further llmltatlons of the progect deal more



:V?gprogram. Addltlonal sounds need to be orlglnal and w1ll

”;ZW1th the 1ack of hlgher end multlmedla features that would

vfurther enhance the program.‘For example, the use of

'7Qu1ckT1me mov1es to show the actlon of the “Check Englne”'v

,f;llght would 1mprove the end product.dhi”'”'ﬂ”uhx

The use of sound could be 1ncreased w15h'the addltlon of

7more surprlses as the student makes thelr way through the'ﬁ{f

Erequlre productlon by the author of the program Cautlon

fvfshould be taken, however, not to dlstract users w1th too much

fsound lso an 1ncrease 1n the use of plctures of actual

'gobjects would enhance the program Thlsfw‘qulres copyrlght.upfttVE

. perm1351ons or: creatlng orlglnal source materlals,'made on"”’*’-°'

'ﬁ.lflocatlon to flt the exact needs of the program Sources for AU

'fn_sound plctures or mov1es related to the automotlve fleld —{ysggga’

’f}fappllcable to thlS progect - that are avallable royalty free'f ?fﬁf;

:do not ex1st at thlS tlme. Sound graphlc and v1deo .
"*?enhancement 1s poss1ble as proven by the ablllty of thlS
‘ "’progect’s orlglnal features that exactly meet the needs Of

7"&the learner

CE made ava"'lable 1n'an IBM compatlble format as well ’as a"_'j;:”-_ R

1Mac1ntosh format Multlple platforms would allow more{
Vstudents to take the program home for study., These

“;llmltatlons, though mlno_wﬁnsscope, encompass the pOSSlblllty




of greatly 1mprov1ng the progect They also lead to ;,j-‘

recommendatlons for future pro;ects

Recommendatlons for future‘prOJectsblnclude the

follow1ng thoughts and 1deas.l,f_al».

;Development of the‘remalnlng sectlons 1n theb
ﬁ?i,prOJect in: the same- 1n depth manner as the current;gf“'
f] program and supplement the reference materlal w1th'7"

"%mthe latest technlcal terms and 1nformatlon |

"7vThe 1nclus1on of v1deo 1nterv1ews of actual

'5;{ techn1c1ans 1n the fleld and 31mulated problem dfflu

'solv1ng such as anlmated and full 3D 1nteractlon
ﬁfthat would allow students to zoom in and flnd ftv
'pcomponents on. a plctured vehlcle and then Connect
©a test: 1nstrument and access the results of the‘
’Thtests.‘nh‘ R NP | . . : |
deAdaptlng the program ouer to SuperCard or. other"f'ql
””hsoftware program that would allow presentatlon of
'sdthe materlal on both Apple MacIntosh and IBM |
.fﬂcompatlble machlnes.__ . R :

.hiﬂAddltlonal prOjeCtS could be developed coverlng

ther areas in. the automotlve fleld For example,‘

ﬁ[rengrne~rebulld1ng(‘brakes, or ba51c electrlcal

. theory.

‘:47». o



'APPENDIX A: Oxygen Sensor Worksheet

DSO 02 Sensor Testing Worksheet - Propane Method
~Complete all the vehicle information in the spaces provided and perform the test per the
checklist. Draw the resulting waveform in the space provided. Include appropriate voltage| "
‘markings on left side of waveform.

Draw waveform result of test below Vehicle Information

| Year:

L Make:

- = = 4 — = —| Engine:

' Fuel Sys:
| VIN:

T T 177 7 7| PCM-PIN:

: Status:

- - -4 - - -] RPM:

r 1 Engine Temp:

Vacuum:

Mileage:

] e N

T i e L

R RN IR BN SN SRS

| DL N AL I A |
-

Voltage Scale: Time Scale:
| @ Connect propane bottle to a good vacuum source. (not the fuel
pressure regulator or the MAP sensor hose) _
O Let the engme idle. (Y. ou must co let thi ithin seconds
rod -
Slowly add propane until the 02 sensor sugnal goes hlgh or rich.
Keep adding propane slowly until the system loses its ability to
~ compensate for the rich mixture. Continue to add propane untll the
" engine speed drops a few hundred rpm. (' is

oo

should take about 20-25 seconds)- 8 :
Quickly pull the propane line off the vacuum source to create a huge
vacuum leak. (If the engine dies, it is okay)
‘urn_propane bottle off.
Wait until the drop in the waveform moves to about the center of the
'DSO display and press the RUN/HOLD button.

O

00

O Examine the waveform against sample provided and draw your
- waveform result in the space provided.
O Test parameter checklist: , _ :
" Maximum voltage (above 850mV) . good____ bad____
Minimum voltage (<150 mV, > 0 v) good bad
Maximum allowable response time (rich/lean) <100 ms,

- (between 300 mV and 600 mV = straight) good bad _
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APPENDIX B:  Program

Disk
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