


Wl e 8 I
O FEA 2 ) S 5

oo F

r

HE P At




.,
- T

B

-

P4l

.t Vlﬁﬁﬂw
ﬁiﬁﬁ&;%ﬁﬁ%ﬁ&

Lt P
RiERE 20
BRI AR
FE B AR S RATH R AT
WAL M BT BV

»*
FrA850x 1168%K 1/32 EH¥K 10.375 K 248,000
19904E10 345 L B 19904E10 8% 1 REPRY
Ep¥ 1 —5, 0008
ISBN 7 —5041—0604— 6 / G + 566 Efl: 1.90T

e



F B

BRI TS OB B ey ML TR f
BRI T MBI B Y —— AR AR, A S REAR
RTFHATEE, WAM. &k Il SHRERESENR A
ShERAL, PR WY FI AR S B A BB M .
BREEE, SHRAAAREEIRY, TATIGEER, B
BPARIME, ATMEAEEL; NEREE, WK
AL BORRESK, AR AR R A, LR £ AN
W, BTLA, BEIREA A IR SRR, TNk, #ix—
)R I B R RE A 9 A, PR pey —, LR TR IG5
IR SRALIEIN . — 7 10 380 3 R B B A 1 AR B Tk
s 55— W RR X TER S AT AR, RS T A
WK MEIRESR, BT, A TENO RN —~AEEN TS
RERBOEEAE. 8 LT UWRSER, NHE. O
A, EE. KESAMTEAERPFZERNER, AETE—
BB ST RIM ST 4007, A28 5 0 S 0 440 B IR 38 G 1 4
MASIR GG HT IR A7 V5 IR B 5, OS] TR R
. ERSOVEFHMARMNLESSYE,

RER KRB E AR, BN URHR EA 0
ZHER, L, ANTENEHEBESLIES, Rl HHE
e I DR, R A R A R, BN R X
W—MEENFER. REAMEZY, —SHETRGEHZ -
R EBRBEE, URHLEEE T 2R TR SO

—_— 1 —




G, e A RS RO R BN E T R, BEA 80 4R
Rk, REMPEALTSRABTE THRAWER, HE
MR ) T PR SR AR, SR HSETERTSIE Tk
KK G AT T KGR R TS, SR
PE B R RAE SA I R R T SRR AT Y IR K R
LR A F T SR R, XA ST BRI AR
AR BURMSURE S HASE L. ANREEBER-EX
MRS TR, SARE ] AR TR 1M B
U SR BT S 0. BAT, RATERA R —
kR, BEEREXHKAN, BZRRE AN REEEOR
WIS, XM MECSTESTIER AE, HaRE
FHAENFIRERNG AT EER IO EHTE, WELFH
ST B LT R R AT ‘

R TR SEE, E55F. ZREE, TR
MEHROAERKNGE, ReREHEML E54THAR
53 M TS A B R4 T AR UM T A HORIE b AT A
HBEHGT, JIRAR GRS R B UITRS AN, PR
HERAEREN T RERSERHAAGE IR, BT, 08
BHEFE A N IERFSE 7 15 AT B 0K R B F A MRS 1
BIFE, BACA KL IR E M A MR (E 800 T 86 BB b B
BEATRAMYE, W TRAMCEE XS, WREN
NHIA B OE TR R A B RA SR M A . A RIAT
AN SEMBEMAES. HENWOERLR ., Bit, K
AEZEN— BRI, RERTSRER. BIESHES S
BAEZRR, BHERAELRPERELEL, EHEALRIBR
WA, T ERRFE Lk, B, XFELEREH RS
RIZOMESRA M, A A5 B0 TR B 5 T8 IS 3 A D AR

PEB B LIRS RAE SO ERBIF 1 TH X3 305
HIBTEE, PO K% 0B TR 3 77 B A RS B9

—_—2 —




TH, BERDRE, BR, EFER, CEEAANFENHR
HIFARZR, XFRE B REE T EEF OB X SR K Rk
T, ERUE R R AR IR R A A SEIBT R E R, BB
T T X R, 7R E AR T IO A
CHERE, SAXTEBURSBEACERETLAVESE
MERBFRE, BT OEEREEEISR TR, RN,
| O ERARENIENKE, MEFSREMAE YBRILMLFRE
R BT HRRG Tl 37 8k = A R X, TEA T4
QEBOIE B ARHE BN R BAFEENME, X
RBREA S EEERPIITA — 4 T LA HRE.

O EREERR R R X 2R G SR ERE M IR TF
RICWBET, EHFREERIAEZHOBNEE, B
B, HFROEHENETE FTNAE—AFTFREERERN
By SRR B g, AT R THBOR e S AR
T, XA A SR G — AT TR R, AT
HAEMBETHEN, CREEERNERERELETENF -
B, WS E—FRERG R % L OHR SR
., EEEREALHH. EEMRRRMHTEHET THRA
C MERR, RN T BB R R, Xk,
R RABER S ER SR IAAKEZ EE, NTERE
WEFERG. B, SHUIERIHE 5SS SO TNRERR—
HER THENTFFRS— T EBHNTT, SHRERNEEA
RBHT M2 ERNF TS, RN, AEEEES AR
k. 5REARASE. B TRV EHOEBEEE, (5.2 R
EHME SR, RE. £ PR EUE =3B oh i & R a5
B, BRI L IEBUE B A LA B ORI — L
WAL % KBTI, B R B E s, iEREAs
B, (RIS — AR & AT R RN M T IR T B,
PR OB AR T W T4 5k B P S RAMER R R,

A 5




B BRI OB R RTHE T — 25, AR R T, X
LA P — R LA TR B R E . -7, B
T A A R, ST BB, SR A T
iR, ﬁfﬁﬂ%xh*?ﬁ%*ﬂ%ﬁuﬁﬂf Eﬁ%
FFIA, ol SR 0 B F 0T B B AR AT LAY

EAES, MBS G T I RAHE ik, XRATX AR
PERF SREAT AT B — BT 7 K, BB T S ILRL A SR FI %
FIIEXPLHENBE., EMARMERIHEREE, HRH
FLEPL A, AR ORI AREHLE — B AR LU B
Brer gl U4t 2Rk — g R PR, Bl O Flh
—TR, WEERMLE, JFEHACRENEE, RE,
PE- B BuR-giil: ohg XIS U RN A ED LSS i RS NS BoA A =g 37
MBI B TEMOIL A E S, TENABE T EER, AR/
RS EEERGXR, ERS, XMFTEER T ARRR
M— BB, UG E OB IR, BRI R TR
9, MINHIERX — 77 % T AVURGE S AR AR R A 50 A
R, IR —MPE NI FBONE D RRBMERSE, XRR
TIFE I i A I R b B9 — BT S, TR H#E IR B2 T 3B 1
ARILFER MR AR BRI, X R R &
H— RIRRATR.

WA — RAHBREI R, FEEISMRNTRET T
WA T RIBEHIT. kUL, EBUA R R R 1
BHB T TERA, (BAEEE ABRF T i T SRR TS
B vt BT REORA R S 05k, RUE T BT AR bk B R
METHRERMG &, ROINEEXN ER =M R LR
B, HFFO RIS SR B R NI P AR R T O S
M. FAEER EERAESOE B CBIRBI SR A 8,
CBRBE R TRERBOY MR RE NI, MO B B PEE E UIUS A B
W75k, SE—E TR T B s R . R RS Iea R

— —




RA NSRRI, HAT AR fESE R AT 0O BB R 304
AN R 0 PR P, SO R B R AR B g,
ARG R, AR R S, T
W BHEFFART A T R A . AR R
WESE R B — A BRI A, T 06T PR T 5,

Bz, B Te 2 ER, AR A 5 T IS
(A BURRA R b, S A REEN, B T
BT —EHYRE, FEMAE, A TR AL B
BUARFIA T8 RE BT % 00 & b B W B S A LA 7 B T 3L
By R R A SR H OB R B T BT,
b, BEEE IS T AT R B AE, LA T
fH, XU RRASR T O R AT R, R E R
A RGOS FA T 7 . FA N 15 F [H AR 20 A
A HE 2 SRR RO R B

EAAE N, X— B BARE T TSR, HARAE
M, BTN A AT . 007 R JE oy 7
BB S 5 i RRRYE,  ANARLLT FEY ALk 5 Rl BB RIS
FriCE, MR ARESE T, ®WED, MCKATELEA, X
5, WBEEFBE PSR, REE, AR
EAWRNBISES, Y RAEABIREM R A, BAE 1
BRATOEETAEE 50K TA, A A SRS ST 5050 o
e, BREEE, Wk S REREESER, Tk A
FTGEIR RS INAN K R A B ZS b AR R DO IR, (o0 BT
LR B S0 IR 55

~

K
—JLOFRA T F=H




m =

o BB BT 5 R P AR A T Tl SO B R i
FE G677l 3 A 3bE 1B AT SRR A0, B X7, 95
R (B R B VLD 34 R ST MO BY S A BLIR (0 40 4T, FE AN,
[ B A 5 VB 5 47 15 000 7 T ) 22 A R A e o 1 B
W HRKERN: 20 EXEARBEN NG, EAREEREE
CRKRFRINBA YT MO L B A BOR AR A T AR A IR R

T RIS, OB R AR AR R B AR
RIS B R MARE A, b S A04: 77 iR 45 [ ShIL R 1 2548

/. ANTAERAR BN PR, AR R

ABEFRAE A W i 1 SRR B B b I s T AT,
BT TR 5 B N B S ST B 4R . ABFSE S A B
Bt BPEATRBEMT: 1) BSOS EARMESIIR; 2) B
SLL TR STIGHIS: 3) B TN ST RS, Blark
iF .

EMrE TR, DI R RS R DO AR
iy, MREERITAESR, BRI TR A B bR
R, B, RAEARRITA AR WIS, B TR
B ERR ARG, ST, DA TR TR R T
X, B TAEDUR BT, RS 407, SR R AT AT E

1 —




FRE AT AT TR ST A A BT AR, W T R
WA, AL RIIENNE, RIBEESREY, 7ok
BOPCEABE TR ST IR LA R  P BOR R TR R A 4
W, UL P AR AT BB A, M A I
FREG T A, R OO E SRR L N £
TR LR TR E i B bR SE R 55, /S BB SE 8 K0
B EEMIBO SO TR, HEE, XM TR RERER
W BRI VO BRER,  SMELURR VIR I B R e
NERER e, , ‘

$THME REMR. TRENEBRLAETER. B%
BT Ao B0 B B BRI N A R IR B, AT BT % 2
A PGB AR, ST E R A OB R, BEANRG D
SEEEL YR, SEAE % 5T Y AR 5 B N B R T A
WS ARAMT. FRRSLO IR T B R B LR B . sk, B
THGH RN EHTH L BRI I F RS L 5l
A% R IR O B ORI, RS, DA AR S SN
2, MIH S A ARSI 2 AN T IS Sy MO A,
HEATT CHERS TR B, B ERCR ARG R SR
RIFERLT ARG, AU T 20 A —H SR R IS B RS
EHRA. B M-AMS 8RB FE AR CLIBE). B5,

AT T T KRR RO R, 2R AL g ik

Xt H T % 555 M5B T ST T T 2 B0 A A R B 22
%, BREMBALRER, AdmHOBLHEFER OM
LWHE R EMERMITR, B T RSB T A % &
& TREFLUHEARN OEMEE, i, EREH MR
RIBFR S RE RS (B i) WisHRe Tk
17, . ,

BTHE IR, S5 AMRERBKEER BARM%
RGBT A BB G54 R ST O BRI 7 2 T 58 (3 85 1 e B R
_2_ ‘ /




B DIRIEAPIITAOR AR, SITR R T REH A 1 6 W
—FINRIH T, BB (60 ARIET) BI—BrBES
KR FBHATHEY. D500 BRIk 58 M 2
S FE-MBULEH ISR R, AR IR SO I
OB SE P, XS I B TV 5 B A T B I B 5
EWHGERER, FHEANBILEREN T BEHAT |
(P<0.001), T ELKFN 25 8Kk A A S0 8 BRI S o H .
AP RIRH IS B R LR RR B, b, BB
CEIYIMIAT T RRI AT, 455 LR LW TIE S
NG 2 TR AEAR, XX ELHEI S TV A2 B AT A 6
S T AN R T A0 BRI, SR HER B A A S
MR A FER % KA, BAh, XCR I S
BORHISMBBBI, % TS T L T L RAL, I
BEETALRALE,

S U BAS AV 2 B T 5 R LT Rt B AR S
REE, AR

H—. BORREARGBIIMIE. REANMR (BUBHAR
FRAFBRAERE AP SR (RERRE SO BER) ARNEE
WEMRL., EHHL. F ARG TR 2%
HRBES, CEHAEN L EERRB AR R, £
S U 28 X0 B RE B BE SR, T YT I A B B T R
R
B AT A LA — E S LER R 5 7 B
M-AMS #5302 5 55 4 T 0 % 45 B 60— R 48 4L 09 5 13 3L
. | | o
B, TIORGOS, (T80
BRI RN HT AR 35 SR A S BT 1B T BR300
BRI AR AT . BIAGAr TR E BRSBTS . 7 T
Bt R A BRI H AR R 5, SR AR EE




B, EANERSES, RACBRIYBEY, BdEREY
HEEAET RO R AR R BT, RJE B
FUEFC R R BEA T RUR IR AT P SO B R 1 AR
Pk, BXM RN HITHRER B ROT BZ--.

FA. CHEBEHECAMEIIEERES A, FEMLER
SLkfE THOCEIAE. SRR B — R T B,




A Research of Psycho—simulatioh

L]

Training on Modern Operators"
Shi Kan

Institute of Psychology, Academia Sinica
P.O.Box 1603, Postcode 100012, Beijing, China
Abstract

The research of psycho—simulation training on  modern

operétdrs was risen with the new demands. of the technological

revolution and the revolution in traditional industries in China.
Having reviewed the history and current situation about psycho-

logical researches in personnel training in West, Soviet Union,

developing ,countﬁes, including China, the author hold that the

principal problems in persennel technical training in China was-
that the theoretical exploration of technical ability was neglected.

It was, in macroscope, not knowledged to the structure, elements

and interrelationships of technical ability and, in microscope, sel-

dom studied on the law of the formation of technical ability. .

For the solution of the above problems, the overall concep-
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tion of this research was desighed as _follows; The intellectual skill
plays a more and more important role in elements of technical abili-
ties of workers due to the ever greater progress in modern science
and technology, the higher automatic degree in industry. Ifthe intel-
lectual skill in iraining was emphasiged, the formation of technical
ability- in whole would be accelerated. For this purpore, the research
adopted psycho—simulation method to realize the conception.

This research has been conducted in Beijing Watch Factory
which has relatively higher level of automation in China. The re-
search lasted five years. It consisted of three stages or three
sub—experiments: the field study for the design of training goal,

‘ the' experimental study for establishing psychological model and
the experimental study of 'psycho-—simulauon" iraining on opera-
tors. o

. First stage: design stage. The research goal was to investigate

the strucfure, clements of the technical ability and its
interrélationships, and then to construct the training goal system

"-in operation position. First, we put forwarded the conception of
‘the training goal sestem according to our theoretical hypothese
about technical ability. After that, we sampled the desingned

“program including work organizational anylysis, positional job
analysis, trainees analysis and goal difference analysis for the

* need assessments of the organization, operators who need train-

ing and training contents in Beijing Watch Factory. The results of
the field investigation were that the diagnose—adjustment func-
tion is the most important factor in positional functions of opera-

-tor. It influnces the qhaﬁty of preduetion and-accident ratio of -

equipments, and wé;s restricted by the intellectual skill, So we
must design the intellecltual skill in goal system as the most impor-
— 6 —




tant element. In view of the above, researcher designed th= train-
ing goal net system. in which intellectual skill was the key

“““element, it is fundamental for later positional iraining Contents.

There is a weakness in this method in that the internal law of
Intellectual skill formation is not demonstrated.

Second stage: stage of establishing model. The experimental
goal is to find contens of intellectual skills and its developing
regularity that existed in mind of experts and senior technician.
For establishing psychological model of experts, the researcher
applied the psycho—simulation method. First, to make the physi-
cal model (simulator) in man—machine System, then to establish ]
~ the psychological model through analysis of the processes of the
interaction between the experts and problem situation given by
the simulator. For the goal of establishing psychological model,
first, psychologist, engineers and technicians made the
psycho—training simuititor that can give and consequently re-
move every problem in watch- producting process, then, the,
simulator was used as an experimental equipment, and five sub-
jects (experts or senior technician) were invited to diagnose the
problem situations which appeared in the simulator. In the pro-
cess of problem solving the subjects must carry on oral report.
~ Through analysing process of problem solving of experts, we
establised the diagnostic model of man—a8tomatic machine sys-
tem (M—~AMS model). After that we analysed the trends. of fuzzy
judgment in decision making of experts and tried to compare the
cognitive differences between experts and average operators in
causation analysis, applying the repertory grid method. Accord-
ing to the results, researchers made the psycho—diagnostic
program modules, psycﬁo-—diagnostic derective cards and

‘ , —7—




‘causation analysis cards. The means that we had established the
psychological model. The results of this experiment was applied
for the design of theaching process in operators’ training.
Third stage:‘ stage of training. The experimental goal was to
. examine the effects of psychological model ifi positional techmical
training and the overall conception of the research of
psycho—simulation training. We used the interrupted time—series
desigh method with switcﬁing replications. There were two
.groups of subjects (60 operators) who at first were trained with
different teaching methods to examine the difference between
psychosimulation training and ordinary training, and then the
control gfoup op‘erators' were additionally trained with experi-
mental treatment. The design tests whether psycho—simulation
-training’ method can be or not be applied - widely.
. Psvycho—simulation training means that in classrocom teacher gives
the problein situations using the simulator, then students operate
and diagnose the problem situations, according to the psycholog-
ical model. We examined the two groups with written examina-
tion and experts’ judge, and found that the results from the two
groups have signiﬁc:im level difference (p < .001), and the differ-
ence was due to the contents of intellectual skill. The investigation
of production showed a similar result as the above. According to
the cognitive maps of experts’ causation analysis, we found, that -
the congnitive maps of 3 subjects of experiméntal group ap-
proached the experts’ construct, but the 3 subjects of the control
group did not achieve the results. After we had trained the con-
trol group with psycho—simulation training method, they ap-
proached same level of experimental groﬁp in production. Last,
we compared the different effects of training of different subjects
_— 8 J—




(primary level and medium level operators) in experimental -
group, and found that the results from medium operators is bet-
ter than primarys. So the medium operators probably receive this
experlmental treatment better.

The conclusions of the research of psycho——snnulatlon train-
ing are:

First technical ability is a multi~level structural system that -
is-consisted of knowledge (technical and opérational knowledge)
and skill (Opéfational and intellectual skill) which was generalized
and systematized. Among technical abilities of operators in
automatic machine systems, intellectual skill is the most impor- V
" tant element. We must pay attention to the téammg of intellectual

skill, which will speed up the formation of technical ability in
whole. -

Second, the M—AMS model proposed in this research for d1 '
agnosmg production problems in man—machine system is an ef
fective model of mental activity in training intellectuyal skills of _
operators. . ) o

_Third, in assessing various needs for training, we should*pay
atteﬁtion to the interrelation of organization ahalysis, job analy- .

sis and personnel analysis. The design program which we set in
this research about work organizational analysis, positional jobM
analysis, trainees analysis and goal difference analysis, can help
the design of the training goal ‘system» to approach the training
need of organization. - ' :
Fourth, In the man—machine system, the psycho—simula
tional method that first establishes psysical model and then
though analysis of the interaction processes between experts and
the simulators” problem situations, and uses method of fuzzy
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