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A " ... t,al. p<.rpou af ......... c.,.....,t... int ... foc.. II to ouppor't u.. 
d40v.\opIoent of _"""to conc'pt",,1 and . yntactlc ~no>tledg. about the 
• yot_ and to .t .... Iot. GIld to ._t u .. loorn .... of efficient uquencu 
of octlon •. AIIton<iJ ...... 01 other- "' ... int ... rac .. tfrKt IIKIIlfpllotion int ... focn 
1KIv. be... of 9"" .. 'ng Int ..... t . hp.clolly !.he p.",.."...,t .1' LlCllizotion 01 
ObjKh and the "'0 of 0 po~tlng d40,k;e .... chcract ... ldlc rootur .. of th,", 
~~ of ~t"'foc •. Do dlrKt """'IpIIIotion in, ... f oc .. lKIve an advantag. 0 .... 
traditional dlologuo te"mlque' "Ith ,e_ct to ltor_lIity and "'abihty? 
Quoting ...... 01 p"odu<:to <II an •• aoplo. !.he """ant"9"' _ ""It. of th>o 
k~ of ~t ... roc. lIm b. ctt."uu.-i 

The _Ign of u .... ~t ... roc .. in t_. of 
..... of .... and ..... of le ... nlng II of 
'7O"ing ~to .... t. The p"ogr'" In c ........ -
UrlQ and '7aphlc copob<llitl • • .. I coooput ... 
dovlc ... GIld lIM "kIotop!'.ad _Io,....,t .. f 
_ devlc .. ~ ..... "orklng It,.. coil. for 
oopIoI.tk;ated 1u>o,,1edg. about ___ " .... -

put ... ~h'ocllon. EHk;lency of uaogo c ... -
talnly cIop_ on t ... IOUCc . .. f"1 ~togr .... 
tlon of hcmical arid '"'""'"' a...,Kt •. Thll 
_ ... ott_h t o .......... Ize a.".eto of 
u.. .o-.;ol\oocl fiect ........ tpulatlon Int ... foc •. 
""Ich .... ... Io ... ant ...- t... ...gonomlc 
point of .Iev. 

BHIdo •• crlouo typos of Int ... fac.-t.cIw1l
qu .. I". --..-..\o<:tton. f",",,-flltlng. " .... -
_-~. _ not ... ol-~. the 
fi.ct-«l<J:1tpulatlon lKm"", ...... 1>0<: ..... 
an _p.udo"l clo .. of "' .... - Int ... foc. of 
!p"o"hg popukrlty. Job'\y p"odO.Ic:to. "" ror 
u","",10 tho DEC-Va"""'t. _ t... VAX
",,",-.totlon •. np_t dirKt"""""'lpulotton 
Int ... foc •• not only ror oppllootlono (o.g. 

ht ......... ). but allJO for l he op ... at~ 
. y. t _ (HS-Wlndo". ) and for t ... ~-
..."t of .... 11. .. 10 porallol p"oc ..... (IJIS-
_ .. t4or>ogr. X- WIndo ... ). 

Altho<igh U.II t ype of Int ... face .. oft ... 
cla_ to b40 .... y to "'. and '''''y to 
\ocr" t h.... .... only 0 ro.. . y.t_tlc 
do o"'''tton. GIld _rlcol . tucll.. lry'ng 
to chcroct ... 1ze arid to •• o ..... t . U .. <Ii
... ct.....,fpllatlon int ... foc • . 

According to Shnel<ioNfrofl (1983) t ........ l 
...... t lol lootur.. of dlrect ......... ""latlon .... : 
II c .... t"-uo ... p" ..... lotiotl 01 tho ob-

jKU In Int ..... t . 

o Phy . lcol oetlon. or 1ab<I\oocI buUon 
p" ..... nttod of c_lo. ' yM,," 

II Rapid inr; ........ t ol ....... 11110 09 ....... 
tlons " ..... . ;"pact "" tho object Gf 
Int ..... t I. _t.ly .1oo1b1o. 

n.... r_tur ....... _. lIM .,.....,t". .. of 
~t ... aeUDn _ the d40..,.ee Of dirKt ... -
~t "Ilh the ,,<>rI<-ObjKt (IAIt<:lt .... . 
Hollon' N«1rKJn. 19U1. The ~t ... foc .. ..... 
lot .. 0 "orld ('eal world .... tophor) ,other
t hor> being .... 1/()-d40vlce (conv .... otlonal 
.... taphor). 

KG........ lIMo qu .. tton II ""lch of t t>u. 
footure. add to t... ..... of .... and 
.. hlc~ of the<n ... e ..... iqut- for dlrK l ......... 1-
pulation . ..v l ... 0 conci •• o ....... lew of lIM 
typical Int ... action tKhniqut-. ..lth'" d!-
... c t ....,...tpulatton ... t ... race. . t... bpltco
tlon. Dr t ... dr.<:t.....,.,lpulo1ton tot,",iquto 
In l ...... of cognltlYl a . pects "m be dll
c", • .c:I. 

2. IfTERACTICIII T£ONCI.£S (f" aRECT

MANI'lLATlON MDlfACES 

T ... fol1o,,~ Int ... octlon P"1ne"1H .... 
... ually bpl ... ..,t.d ~ drec t-....fpllotton 
h t ... foc .. · 

0 Cont ......... YIe""ltloUon 

0 SiMplo 1<>c:atw.g arid •• \O<:llon l .",",1-

~" 

0 Objec t -oriented ~1 ... oc1ton 

0 r......,tlon-ObjKto 

0 G ...... lcc_ arid _"tlono 

0 ~,-
0 \I1ndow techniquto 

2.1 ContinUDU$ Visuolizotion 

...." ...... U"I rootur. of d r Kt ......... fpllatlon 
II tlMo p...,..,....,l .lIuoll201ton of ,.Iovanl 
Objects (Shno/der..an. 1983).· 0n0 01 tlMo 
..... t typical n""'l>Io' '"' tlMo .1Iuo~zatlon 
of file.. drectorie • . and ~IY .. In fONo 
01 Icon. ( 0.9-. GEM _ ht ... loo •• ). AnoV-

"""'1>10 II l ... UIS-WIndo.. Hanaqer ""let. 
p............,tly ... 1.""llz .. p"oc ..... "'" oppll-
cot lono In " p ... ol ... 1r>cIo" •. All tt>u. tn-
l ... fae . . ...... In c ........... t .... t ey.t .. tn-
t ... na1 .tot.. .... poralielly .. opr ..... t.c:l 
on lIM .. t ... nol "' ... Int ... roc •. Tho dev" 
of vlluollzotton dirt .... "onstcl ... ClbIy. J>r-o-
portle. of objeCts. a . allablo r....:tia ... . 
..... <>I)jKt-f......,tton ... Iotlons ... e .... ly 
porlly or not at all vl. ""Hzod. 

2.2 S""P\e Lcclltlon and Select ion 

leclV"l'QU!s 

In .""t .. oot to eu.tooo.c:ry e_ len
guog. Int ... foc... tlMo u .... of 0 dlrec t 
_ ""lallon Int ... f"". c_lcot.. to 0 

9'"eot .. t ... t by pointing and dragging. On 
t ho . c"... an objoet can be .. Ioet.., 
and oeti'ot ed by point ing ot It .. Ith 0 
....,Iogou. input dovlc •. S"lt ching b.t" •• n 
.. 1r>cIo ... can b. done by .bply ...,ving 0 

......... cur. or to t ... ".,l "Indc ... 

r ... pointing dovlc. >tort. ""yn<;lronausly 
.. Ith t ... or.going p"ac ••• ""ich 0110 ... " 
. tot'-Independont "'''9" 01 the poin1Wlg 
"",.Ic. ..h!1o on !.he . y. t... . _ t ... 

ir>t"'p"OlOlion 01 t ... O.ynchronous input 
can be done In 0 conUxt dependent ""Y. 
Tho offlclency of t... pointing ""'vic' . 
1>0........ cIepenc50 c""'Plotsly on whlc~ 

<>I)je<:U ... . dl...,lay'" on tho . c, .... and 
""lch f....:tlon. .... ""'!'Ped to the 
..... _t and butt..... of the point'ng 
"",.Ic •. 

Duo to c ..... tr .... t . '" opoco _ r .. olll
tlon, _y objects and I......,tlono .an anly 
be N\o<:ted or octl.ot.d vlo """""'. 1 ... 
"",,\1 nuob..- of button. (...... t .. o. or 
ttr .. ) and u.o ""It." po .. lbilitlel of 
.......... t-f_tlon _ ..... ( . .. olso • • c-
tlon 2.~ and 2.5) forc .. tl>o "' ... to ' pe-
clfy _y O9 ... otlono by .. Ioct'ng ......... 
option. tnsttod of "'Ing t ... painting ""'
.Ic . dYKtly. T... HS-OOS [x. cutln of 
115-_". . ror . ' Inf'ie, Int..,-at.. only 
lIMo f......,tlon of acttvotton and of 
changing 0 drKl ory In Its polnt'ng 
"",.Ic • . All '_Ing .,.,...otlono on rllo. 
and dYec t orle. _t be octtvoted via 

pull-do"" .......... Thll ""'lted UI"9" or the 
dYect polnt'ng technique II por t ly _ 10 
the fact tl>at HS-WIndc ... do .. net oil .... 
to "" ... file. oc,"". t... 0<:1" . .... 

2.3 Obje:ct-oriented intf!<"oction 

Tho t~lcol order of c..,....,-,d _.lfic .... 
tlon '"' t ..... \o<:tton af an objKt fol-
1a .. .c:I by lIM 'p"elilcotion of t ... do.red 
_otlan. To dolot. a fllo. u.. ...... fr.t 
•• \o<:ts !.he fill and t ...... _ • • u.. d.
Iote option out of lIM pull-down ....... 
(I15-WIndo ... ) or drag. tM fllo-Icon to t ... 
.. a.t. paper bo . ... t Icon (GEM). This order 
of cClOrllOll<! ...,Klflcolton Is }lo t tlMo op
poeit. to .-end ~ Int ... fac .. 
_. u.. _otton u.\/<llly 10""- u.o Ob-

• 



je~t _lI'lcatlon (e.g.. dolote e_.). TIM 
ctH'f ... .nc. b.t" .... p ... fl. ,.,d poIItrl. no
tation In t ...... of Ita •• of u ... _ to 

b. not '1gnlflcant (B .... lhgoor. mil, Ct>....ry. 
1986). but tho !nc:on.tot ... t hpl_totlon 
of c--..l ord... ..lthn one app1lcotlon 
_ to the c"",!,lnlly or the ntor foco 
(Barnard, __ . /'klrlon. LotIlj. C_. 
1981). 

2.4 function-obj&ct 

Due to connronh In po .. lblo _!n;o or 
runcUo... onto the IOOU.. bIIUon. and 
tyPH of ............ v_t. ..".. dIr.ct
"""'lpu1ot1on Interfoc .. Inv<><*.le. <><IcIiUonol 
runctlon-obje<:to (Ro .. "b_g , Mor ..... 
'I98~). " functlon-obje<:t. for ""_10 the 
.. .,.te ___ b ...... t In GEM. conv ... t . the 
function ·dolot.· Into an object .• 0 thGt 
.... vWlg an Icon to the function-object 
........ dolot""" the fil . ~o .... ted by t he 
Icon. TIM regular ... anlng of MOVing an 
Icon. .. hlch might M copYIn9. I. OIOdirlod 
to a dolete operotlon. The introduction or 
functlon--objech r ... It. In a Iorll'" •• t 
of opot'otlon. ""'lch "'. hp"",""ted .. Ithln 
an ""lforOl Int ... octlon t.cmlc!U*. 

2.5 Generic COIIIIIDnds and operotions 

The r....::UonaHty of a .y.t .. can M ro
~ .. ..,ted by listing the object. ""lch con 
M """'lpulated ond the op.rotlon. ""lch 
"'. ~ov_ by the .y.t ... to lOa'I~lah 
tl>eoo ObjeCt.. for """'Plo. a .. ord ~o
~ ••• or off.... the pooolbnlty to dolet • . 
In .... t. cut and pa.te .. or<lo .• ..,t....., ... 
ond parogrCiph" Aecor~ to Ro .. "b"'9 8 
Mor"" ('I98~) the ~avldod function. of 0 
• y.t... can M ~Ia •• lfl..t occordlnq to 
the.. de\Jr'.. of ~ol!ty In c_inln9 
th... "Ith ob.l*.h. A c_ Is coiled 
1I'_1c if It can M t_!ned .. ith an ob
ject._ TIM n tr<><*.letlon of lI..,erlc c .... -
__ .,1n .. 1... the .yntoctk k .... "1edgo> 
r_ ... d to uu the .y.t .... 

B .. 1dee the dogree of gen ... ollty. one ha. 
aloo to con.ld .... ha" OIUCh the _Ing of 
on op.rat Ion Chong.. <M\>-Inq on ""lch 
ob.!*<=t It Is e_!ned .. Ith, Ito .. _g , 
Moran call this tho do\II' •• of object"",..,.. 
tere_ ... 

D .. ""t ......... ""latlon Interfoc.. try to ..... 
p""'""t .,. """'y geMrlc c...........wl. a. poi'

.lble for ~tlng the ...... Ilclty of tl>o 
pointing an<! •• I.ct'oon t""hnkf.ie. Copy~ 

r ... ''''''''''''0 ,~, k __ I~ •• 

_.II~ 

COne • • 'u.1 .... 1. r •• o'101>OIU. 

SUbt .... h .... , ..... OIIJooe,~t.y.~:!~IO"' 
r .I . . .... 1 .... , 

"o!!"n . I ••• ' 
Syn, .. 
'.0'.1 ..... 

FI\JIr'. 2: C __ h of the 

ue ... ·• kno"\edge. 

3.3 Syntactic le~el 

Wlt.hin the octlon cycle the .yntoctle lev.1 
dependo on UIe dialogue Ionguc>\Jc of a 
oy.t_ .. hie. c .... M ....... or Ie .. ~_lex. 

SyntocUc kno .. 1odgo .. n M •• .., .,. the 

k.y or the barrier ta a oy.t_ 

.forof. 80 ....... We~bor-9K 8 Sc!>aflll' ('1986) 
ob .... ved thot In I19lt. of a conelderablo 
~onceptuol .Wlfk:rlty Mtw..., two . y.t ... . 
....... hod ctH'flcultle. """'" ,"Itchlng to 
UIe othor oy.t ... only Mcau .. of _II 
oyntoctk: cliff ... """... Concept""l kno .. -
1odgo cO" appar..,tly N>t M "",,110<1 .. It It
out .yntoctlc kna .. ~. 

n-. "'. al.o .tudlo. ""leh ""'.. that 
UIe ~ of ~. conceph 10 
otrongl)- "'4>P<>"t..t by aet"" .... of the 
0r-t_ (Cor-roll' Hac •• 'I9B5, lititz' K.,.,.. 
1981;' K_t K..-rl I SlOt! .... '1986). T ..... 
syntoctk kno"ledge 10 a ~ .... _Iolte f .... 
."""tfv. conceptual 1eamIng. 

3.4 Conceptuol level 

At\.houoQI'I the kno .. 1odgo of the .yM.o. or 
a .y.t .. 10 v .... y ........ tant ond c .... M a 
barrier for b"'i!lrv>or. or ~alUOI ........ the 

bIII1ctIn9 of ~le c"""eph about the 
.y.t ... 10 th. k.y to an effk:lent .. oy or 
uo!ng UIe .y.t-. Wh.ther and In vi'lkh 
.. ay a ....... decidu to ue. a .y.t .. do
ponds on hlo kna .. lod\JOl about the rw.ctlo
nallly of the .y.t_ In t ..... of figure 2 
the ue ... ec""," In the ~onceptll<>l 10 .... 1 0' 
hie 1 .... 1 kno .. 1odgo for function. """'" cO" 
help hIM to achlov. the gaol that 10 r.
p" .. ..,ted In the conceptual Iovel of hlo 
task kno .. led\Je. 

delot.-.g. oct"'oting. and re..-Inq or. 
typlcol candldot .. for generle c~._ 

The cont.d irIdep_&nt \<npl_ntatlon of 
G pointing ond . e loctlon operation can al
IO M • • .., ao a \JOfI*I'1e c ..... and bill the 
go ...... 1e part is r •• trkl.d to the physk:al 
operational Iovet Altho\4l tM ...... Input 
operotlon can M appllo<l to ...... y Object. 
r"" .. ..,t.d on thO ser ..... the octl"at." 
function c,., M c""'Plet.1)- dlff ...... t do· 
pl<l<llng on the ob.!*<=t. rro.. dIr.ct........"l-
""lotion Int ... foc.. hoY. 0 ..... to ....,y 
0I0PP1nq b.t ... .., Input _otlo.... and 
octival..t .y.t .. funct lone. 

2.6 Metq>hor 

D".ct_~latlon .,t ... foc .. _l1y _. 
•• t..,llv ..... of MlaphOl'" ObjeCts and 

function. of a .yot ....... h co '1100. dl
I'o<;torloo. toole 0/\<1 . 0 on are visualized 
a. 1c0/\l .. hlch r"_10 ... II-I' o"n Objecto 
of OU' .. orklng-Ilfo __ WIg con" ... tlon. 
_. 0100 heavy ueo of ... taph<>l'L A u.or 
of a droct_lpulatlon .yot .. do .. ""t 
copy ..... fIle fr"", ons dr""tory to the 
other. bIIt .., .... a sho.t of poper frOftl 
..... folder to another folder. 

I1Itaph<>l'. 01'. nat , •• trlcted to kon. 0/\<1 

..... Ing c"'"'v..,tlon •. T~e pointing and .. -
lectlon tOChnq.. It .. lf ~ovicle. the po,_ 
slbllity ta ..... IoU _otton. '" a s potlal 
"""Iogou ... ay. h .. or-r""'Jlng do~......,ts on 
c _top or contlnuautly changlnq the 
color pallett. by dr<>9\llng 0 v"tual bIIl
ton on 0 pm>ot 

2.7 Window Technique 

A1t.hoIIgh .. 1ndo .. 11'19 is not 0 IIOc''''OI'y 
fltat .... af dlr.cl"""",~latlon Int ... foc ... 
....-,y Clp.cto or dr o<;t4llO/\ipulotlon ore 

"" ... ..,t to .. indo"lng. 

WIndo"Y>\J ""'PPOI'ts tM viluolizatlon of 
c~lo. porcllel ~oce.... (se. .ectlon 
2.1l. Ab. troct t"""'pts 1;1;0 ~oc.ss ... 
"".t""_t .... or activo app1lcation. oro 
repr •• ..,t.d os ob Jecte ""1<~ CO" b. di
r.ctl)- IIKI/\~lated (UlS-WIndo.. MOnog",), 

SocOnd. ..Indo... ~ovlde 0 ... \I-dorin.d 
spatial-d"!,ondent Inter~etotlon of the 
aoyndronouo pointing d.vle •• tl>uo ouppor 
t .... thl """, ... 101 ""09' of g_1c Input 
operation. (... section :l.5). Wlndo" 
M<>nOgoIII ... t op ... et ton. oro ... "'Iy OPOlla1 
In not..... Thoreforo opotlol Input 

F""'--e. tl>o 0 __ 11 ."lC-.c~ of 
oct lon PIonMt>oa and evoluatlon Incr.oo_ if 
the ""II' has approprlat. tool-op.cif1< 
conceph. ConcopU dO not _Iy r'P" .... nl 
declarot"'. Ionowlod\JOl bIIt tl>oy or. 01. 0 
porto of ~OC._"I Knowlodg. . Pe}flO I 
Gr..,,' • •• t-gr_ ('I983l .tr ..... tile 
foct that conc""t. are .., ,""or tont port 
of their 1'1110.. In ter... or ~o<Iuctlon 

.y. t _ (KiM'tn I Polo"",. '198$) conc"!,lual 
kno .. lodge dot_1fII1I bath tl>o I.ft- an<! 

'lght-hond .kIo of a ~oQJctian. 

n.... the 6ov.~nt of . fflcMnt ... -
thode. ~o<:._... and rulo. ~ on 
the oynto. af tl>o sy.t .. a .... n .,. on 
tho ......... tlc concopte and tI>o ""'PP1nq 
Mt ....... bath. If the ... or had .... Idea of 
tM IIIO'GI'IIng of ", .. ,.t and ov ..... rlt. "",de 
In the ConhIt of 0 word prae .. o;"g 'YI
t ... he .. ould """... M ablo to build 0 
~oductlon of tho fono, II the goal Ie to 
odd 0 cheroct ... ond thor. Ie no lOpOCe 
for It then go Into ...... t _. He could 
.... t r .. """",. the .tat. of In .... t ond 
o ....... rlt.. either. It Is thor. for. evident 
that u .... Int ... fac .. ahould o trongl)- .tl
... late ond support the learning af ade
quote concepte. 

4. ERGOICHC ASPECTS (f' DlRECT-

~TDI INTIRfACES 

1,..1 Syntactic: $i"J'licity 

I)!roct..........tpulotlon Int ... ,oc.. ~1eaI..,t 

only a few \JOfI*I'1c Input operation •• to .. 
....v;"g. po;,tlng. dr<>9\llng. ~ ••• Ing ........ 
buttons (.e. sec tion 2.5). According to 
Poyne·. l""k-octlon gr......... ('198') this 
typo of .yntax .... M gono-roted by only 
o -..11 o.t of ruloe and t_lnal .yOIbolo. 
Ther.for •. the .yntoctk Iov.l of dr.ct
....... lpulatlon Int .... foc .. IIIouId M ..... y to 
learn be<:OIIOI It con.lstl of 10.. r"le. 
and t ..... lnal . yooI>GIo (-..s. octMtle. ) 
than for ucnple G '"",,,,1 c"""""",, --f ... t".....,.... .yntoctlc kno"led\Je CO" M 
trOfllf ...... d ""lte oClliV to "" .. """lIea
t Ion. ""'lch .... tho ...... ~t lechnkf.ie_ 
In t_. of the dIagr_ ~ .. ..,ted ;, fi
\llr0 2. the tool opecllic ayntoctlc k ...... -
1odgo can M trOfllf ... red to othor tooll 
If they or. IIIIng the . _ pontlng and 
•• lect Ion t,cl1nlquoo. 

op ... otlon •. a. changolng olze. OIOVIn9, ond 
ZO<lIIIIng. can be hp_t..t In 0" opt....,1 
"""lo\JOUS "0)'. Uo.o Oddlng to the h'lIng 
of d .. ""t~~latlon ( ..... ctlon 1). 

3. US£R IJIl USER ACTMTY 

ThO evaluotlon of d ... ct ......... lplllotlon In
t ... rac .... lth .. op.ct to cO\lflltfve ergo
""",k. r-"'e. at \east a coar •• _I
~ of ueor bohovlor ond ....... k ...... \edgo 

3.1 User action 

Ba.ed on vor-louII .... delo of uler behavior 
(Moran '1981, Nontat 1S86) the tUIIan-c .... -
""t... Int ... octlon ~O<:... c... M <Ie
. cr_ .,. a hlerorchlcal cy.1o of oetlon
p1a>n1ng ond octlon-.voluotlon (o •• flgore 
1). While the p1a>n1ng ~oe ... e v,..,r ...... 
ob.troct Int.ntlon. Into conc,.t. p/1y.lcal 
op ... atlon. (uecutlon). the ovoluatlon ~o-
co .. yle",," the Int .... ~.totlon of p/1y.k:al 
f.-k of a .y.t ... ~Ith r .. pec t to the 

user'. Int..,tlon. 

~" 

!.,*otto. h o luall". 

A<t!on 
Sp.oll!ootl"" In'erpr," 'lon 

h . c'ul"" Po« • • ' Ion 

Figure 'j, 

Uoer activity'" _lied by 
Nonoon ('1986) . 

In the c<><r .. of action p1a>n1ng one co/\ 
dlst1nguls~ b.tween tl>o • ....",ti<- I.v.l 
.. hkh <ontain. int""tlon. ond 1Ubgaa1l. 1M 
octlon .p.cif1<otlon Iovel ""k:. _" In
t..,tlono onto the . y.t .. dep"",..,t dia
logue long</o9o. an<! finally lhO actual ••• -
cutlon af tho ifl9ut. 

follaw\n9 the • •• cutlon tM .......... t in-
hr~.l the atoh of the .yat ... to do-
clde If I>e haa ochiooved hlo goat Befor. 
evaluating the OIJtcomo of the action. tho 
phy.lcal f .. <I>oc~ _t M trOfllformed 
;'10 the u .... ·• conc.ptual lev.l. 

1Io ... v .... UtO eaY ..... "",0." ..... _I1<I\~ 
of dil'ec'_lpulallon Int ... foc •• _t M 
..... tlono<l. fIr.t. otr""t ......... IpII1at\a/\ Int ... -
foc .. a....,.t al>tay. conelot of 0 IOlxt ... . 
of ifl9ut t.chnq.. •. t ... polnt~. II""" .... 
Ioellon. fOl'lll 'iIl\n9. and .ven cotlWllO/ld 

longuoge. FO/' """'Pio. 1'15-_ .. '. I'1S-DOS 
Eo.cutfv. "". only a ..... y .....,11 lOt of 
function. ""lch con b. oct"'ated by .\<nplo 
pointing _atton._ If t he ... er """t. to 
copy a rlio. he Is confronted .. lth t he 
DOS-_1I1c .yntaI for "P.cllylng the 
lorget <I!r.~tory In 0 <llalaguol bax. 

To g"" """I.h.... u""'PI.. tM utS-WIndov 
I4mIagor aff .... • ~Io pointing op ... otton. 
onl)- In the "-aln af .. Indo .. ~ 
function.. t •.. "",.lng. ........ \n9. ."Itchlng 
.. Indo",. Dther function. _t M activo-
t..t vlo pop",," __ AI\.hauot> the ...,"" 

optlono oro •• Ioct.d with the pointing 
d.vlc.. the dll'""t ........ ~Iot Ion coooponont 
of the ;,t .... octlon I. reduced. \/hen the 
"".... octl«at.. t he help oy.t.. he Is 
confronted with the t.yt>oard-bCled VMS
flelp Utility. 

Second. tho g'"""'lc operations repr __ ..,t 
only the v ... y _k port of the .... t1o'. 
.ynta. of a .y.t-. For e''''''PIe. g,..., 
the .nowlodg' about t~. ..Indo"..........ag.
....,t <>plll'otlaM ond aboul ha" to .. leet 
........ optlona w(thln the UlS-_ .. 1'1ona-
lIer. tM f ... t atep Into a ..... application 
.. lght M facilitated for a ue .... lIo"ever. 
It .tlll .. ...,In. to leorn ha" to len the 
.y.t.. to ....... t a foot .... te In a "ord 
~oc ... 1ng . y.t .. or ha" to rotato a fl
\IIr' In a CAD-.y.t-. 

4.2 Self-explanotory and natural 

syntax 

The pointY>\! an<! •• lectlon toc""q.. Is 
afton 6o.erbed ao a v .... y IIOt ... al t.Ch
nkjtlo ""k:h Is ~.ed ta M .. 11-.'1'10-
notory. COI'r.'por>dlngly. the on-line help 
fOf' pointing to<:h'liquoo Is •• tr_1)- ror • . 

FOhnrIc~ 8 Ziol}/or (198~) COlOPO"ed the 

perf ............. of •• pert. In dr""t~1pu1G
tlon .. Ith uelll" .. hlch ...... aloo cOOlpUt ... 
""pert •• boJt ..... . p ... lonced In d1rect_ 
""latlon technlquoos. They r ........ a . ignifl
cant ""vantage fot" _je<:U .. ha " ...... -

perlonced .. ith <lW'oct ......... ~latlan. 

Obvlou.ly the u .... n_a _Ilk oyntoc
tic tna"ledge about the dlroct....",~1a--

B .. kIo. muetratlng the clifh ... nt Iov.1I of 
ob.troctlon of octlon plamlng ond •• alua
tlon. -..an'. ...601 0' u.... octlvlty 
. tr ..... 01.0 the foct thG1 tM tr..,.fO/'-
.... lIon OCro •• tl>o •• 1 ... 10 r~ ... nt • .., 
additional . rrort for the ....... int ... oct;"g 
.. ith the oyot ... (.'tIlcll .... Hollofl 8 ~ 
('I9S6). 

3.2 USft' knowledge 

Ther. 10 0 ..... Ioty of aU"""to to _dol 
the ueor'. .. ... tal r~ •• ontatlon of 0 

.y.tl'" ond of tho intOf'aetlon .. Ith It 
(An -Theory by"""'*'"..... 1983. GOI1S
Model by Cord. MortJfl 8 N.".,( 1'183, 
Covnitl • • C""",Ie.tty Theory by KiM'tn , 

1'o/oon 19B~, Toa-Actlon Gr_ by "')fl<'. 1985). Thee. dIH ... ..,t theorotlcal 
approoche ... m .... t b. eIiotus.ed f ... thor. 
In.t_ the ... .,. .• kno .. 1odgo .. ill be m ... -
tratod corr.Oj>onc1lng to t he Iev.l. af 
u .... octMty a . 111u. tral.d in fi\Jlre 1. 
, .•• It 10 a ......... that the .. ..,tal re~.
nntatJO/\ of t l>O .y.t.. cons,.to of 
kno .. ledge about the concoptual levol ond 
kno .. ledge about tl>o oyntoctk Ie.ol of 
the . y. t ... ( ... flgur. 2). 

1'1>0 ",.... ... ot kna.. obaut the o.llI'on 
f_tlonallty of the sy.t ... '.\1-. the fael 
t/w:1t he cO" _. goodlool:lng plah .. Ith a 
gr"Pi'1C ~ogrOllW11 or that 1>0 con 'toll<' to 
o frlond via a phono IItlllty. f ... t hor. 1>0 

nuds ta know In 11101'1 d.tail .. hot f_-
tlon. and ob.!*<=t. the .yot ... orr .... for 
f"lflllln9 a task. rl>on he .... t be oble to 
~clfy hlo intention. In t ... .,. of tM 
. y.t ... ·• Int .... actlon ~. 

Adclltlonaly ....... y paper. (for on o"'l'vlo .. 
H. SOUIlI'. In ~OS.) .tr ... the dlot!nc:
tlon t>et .. e.., tost-kno"ledge and tool
kno .. lod\Je_ While ta.k-t ...... ledg. 10 the 
u .... •• oy. t .. -irldep..-nt kno"ledge obOoVt 
tM tan. ..g.. ha.. to _" a bII."'$1 
r.port. tool-l< ...... l.dge r'P"'unto oyot ... -
.p,clfk: kno .. lodge. ' .g, ha .. to ue. Inter
leov. to .. rlt . a roport. The .. t .. o o<><r
c •• af kN>"leClge provldo tho ""c ... ary 
concept. ond ~o .. o.ru for plamlng an<! 

per, ...... 1n9 tho intlll'oction. 

\_ \ __ • 110,,,- con .ym.oc~1e 

tosk-b>o"led\JOI M applied OIrectly to _
tlon plamlng ...... can .yntocUc looHino,,
Iod\JOl ""k:h .. .,. oc",,"0<1 In the conte,t 
of oth... Int ... face t .cI1nlquoo •. E".., oyn
tocti<- k ...... 1edgo "hlch .. .,. oc",,1o'ed ... Inq 
ano t hor d lr""t ........ lpulot Ion s yot... cO" 
c..... M9"tlv. troneflll' It thor. or. 
.lIght dlff .... nc .. In .ynto< ond ~ .. ..,ta
tlon technlquu (I'Itllel'. lit1/. I(~ ... 

_."". '''-'!!>at r ... ....." , Zobot: •. 
m1). 

4.3 Visualization 

Vlsua~zotlon ._to not onl)- the Int .. -
~otatlon and ""OluGtlon of action bout 
allo tM bII!IdirIg of tool-opeclflc concep-
tual k ...... lodge ( .... flgJre 2). Viluolizotion 
Is 01\0 af the ..... t .."ortant <Ie' 1gn ~In-
c __ 1n Ind"!,ondently of the Ioornlng phou. 
It can pot.ntlall)- ._t the bIIlldlnq or 
concepti In 0" optinol .. ay. By viluollz .... 
tlon t he uoor got. \<npllcit help In \earning 
the r.lo~ont k.y concepti or 0 .y.t .... 
P.....,...,nt visl/OUzotlon allo Woptlo. _1-
oto fo_k which support. the Ioarnlnq 
of .ynta. and concepte by explorotion. 

Th. po ..... of . _tlng the bIIlldlnq of 
tool-opoclfi<- concepts ond f_tlon • . how

.ver. <M\>encIs on the concrot. design of 
the Int ... foce (_"",.. 1986). The 
ob.l*ct"",..,t ... _ . of _y d"ect_l-
pulat_ Int ... fae_ ~"""_ '"""tlons and 

Ob.l*ct-proportIeS to II. le .. visualized. 
for a""'PIe. available '"""tlon. or. oft ... 
viluollzed In fO/'., of , hort and ....... U ... 
OIis_1nq ........ 101>01._ The visualization of 
the MS-DOS Ex""lIttv. Is 1 .. lt..t to the 
lov.1 of ..... dlroctOf'Y pluo Icone ""lch 
repr •• ...,t the available drlYee. The Ioc .... 
tlon of tho oct"" directory 10 onl)- vI
ouallzed In 0 v .... y f ......... lIzed "ey. to .. the 
MS-DOS .ynta • . 

Althot.9' the UlS-WIndo.. IoIoroc>\JeI' peNIIO" 

"""tly vloua~zo. t he oct"'aled ~O<: ... _ 

ond opp1lcatlone. it "" •• the ....... Indo .. 
design for each .. Indo". no _It ... _ l hOr 
It Is 0 !iP'Ciphk out""t .. Indo .. , a VT22D 
t ..... ""'1 -.1ot1on .. Indo.. or .....,. ather 
kind of .. Indo ... rro.. Wl<llrl)-Ing conceptual 
and f_tlonal dirf ... .". ..... g.. lr!put •• 
otIl.pul .. Indo .. , local •• hoot ~O<: .... type 
of ..,1ot1on. or. not __ "" tranoporont 
_ It "ould M poII.lblo.. 

-



DtrKt ........ \cIt'" ~t .. f"".. ."Pllcltly 
... _t....... for pr .. -tno _ ..-... 
objoet.. n.. _top _t...... vitti It. 

folcl.-.. papers. _t~ _.t. " 
pr_I)I tn. _t popukr ....... " . "-1. .... 
pI>or ............ to _. u.o .y.t_ "II. 
peG' f_flier to u.o ..... _ to "'"" MIl 
~ under.tandinQ u.o _tno at objoet. 
_t"""t_. 

n.. _quot_.. or .. t"F'l-" hoev ..... 
Ie ott ...... y 1W1t .... A .... tone .... "1 __ 

• cr.... " "'. y__ _top" lnu.trot .. 
tn. _tow IWlle at ...:1\ 0 c_'"" 
.... Holou: , -... (su) ___ t .... 
pI>or. _t_ ._ to be rott- __ 

tul u- "'""rut He .. _l .... u-. 10 a 
...-pr"tno " .... ",ty ~ ucbIhJ ~ 
• _.. or u.o or~' o.-w. or tn. 
.. t ...... (I.e.. u.o ...... t""). _ do .... t 
c ...... ~ vitti u.o .,..."u or !.he t ... • 
.,.t ~ (l .. !.he .,.UM) ... for •• -
..... 10 t"'" fClCt tlvrt a table '- f __ .... 
Wltl'l .eepect to tllio rlo ... ntt' C ...... oll • 
HtIck (198~) .... p thot 1M real _ ... 
of ... t"F'l-' Ie .... t to _. 0 ...... Iot. 
tr_f.. or !.he orlojtr>ol cbaa~ of u.o 
-lOfII*' but to gt.. b .... _. a fr.t 
....... of !.he .,et_ Iy t .. ttno t"'" "". 
propMot__ of a _t...... _ by lie-

u"ttno !.he ",,, .. one.. bet..... t"'" .......,. _ u.o t .... 9'Ot o.-w. of the __ 

top/ww". u.o ...... vtll ClCtN'I)I _. ~ 
equat. c_topt .. 

In t __ of tIM d1a9'- pr .... t ... In fl-
.,.... 2 _t"F'l-' dr"" u.o ........ ott_ 
tlon to a sp."lfle part af 1110 t ..... - or 
too,.... .... v,.. .. IIIef> he can \.lien .... OIl 

the ....... c. _In f.... analogleal r..,.. 
.ontr\9. The k ....... ,....,. .-..t ...... lell .... 
tr_r ... r... OIIOy IMIong to an1 of tho 
knov'" e............... A ... tapMr I ... 
"the c""""", .. te I ... a typevrit .. ·· MOnS 

thot tIM pr_lr>cIt. ,_ of tnt ... ""tlon 
te typtno on 0 k~d. Thus. th . .. t .... 
pI>or ..... at the Int .. ""tlon Io •• t In c_ 
tr ... t.. the _t ....... "0 di'Ktory 10 "', a 
fo_- clecrly cnn ot the f..,.;tlonaltty 
of the di'Kt .... ' . 1 • • It c .... contain 0 .. t 
of It_ [0 ..... 1t,,1e 11M of cnrf ..... t 
_t ....... c .... "'"" to build tM ocSequot. 
c_topte by -ytno _ cooobln", u.. 
partial _10 ("--...... 1 • -...... 1981). 

"'_I"' __ .~""" 
-" _ the tle."10 .......- bull
dfn9 ot .aoct'o ,..,.,t_ ,... __ teet. 

5.2 Levels or f eedboek 

Witll r'9""d to it .... t'l<:tt. • • rr.cts on 
open loop boll<n'lor the otlractl.ity or the 
PO~11no;J tK ..... tque _ It. frequent "'av
~ ~t ... fac.. ""tell oleo orr..,. k. yboc:r<l 
..... t ( • . \1- HS-\l~v.) .. . urpr " tr\9. F .... 
...... ..lectlon to.... oforol. McDono'ld I 
-..." (1985) f....-vl I.hot tM _ de
.. Ie. _ .... _""tav- ov..,. keyt>oord tr.,ut 
• iUIer in t.-- of ottltude ...... In t .... 
of perf...-.. 

0... ~_on ,..,. the pr., .... .,. or 0 po .... 
ttno d ... tc. e.... 1M tM fClCt tIIot .,... 
..... otlon of _ tr.,ut te In _ "<I)' 

10.. ." ... tfyl u- the 9""*'otlon of 
keyboord ,,_ ('.9- typtno the fr.t 
lett ... or 0 ..... option). 

In .... ttgotlone of .t""",...-... """, .. cOMpO
t .. lltty .... ..,1 thot polltlon of 0 ,t".,,... 
10 .... t_tcolly .... _ .... If It " not 
toport""t (0-..'1 • S_. 1970). rr_ Ullo 
It follo .... thot ..rt..,. IU<c .. fuly K""""'J 
o ,.... ........ 0 ...... f ... 0 specific it_ 
tIM ...... -.pltcltl)l _.... tIM poeltlan 
~ f ... t_ c~'" proc ••• hg. lie 
c"'" -.oIcIttly .t ... t to locote tho It_ 

Typtno ~ the rir.t lett..,. or tho It.'. 
lat.ol pr_I)I .~tr .. oddttlonal proc .. -
.tno bee ..... tIM Iob.l le ..... t out_ttcol-
1y r ........ t ... ~ r_ of It. lett .. C","-

Itlt_ • . Althol9' the foliovlni 1ocot'ng 
.~. ""'Y t" ... longer than the ••• " .... 
tlon of the Uybocrd c-.d ........ ap
par ... tly pr.f ... til. tnpyt <MYle . whtcll .. 
Ie ••• rr .... trul n t_. of plamlng. 

n..r. olio ._ to b. 0 .y.t_1e cttf
f....... in the _lor tntorl..,.one. 
betv ... plantno Iov 100"., tr.,ut end per
f_tno the toU:. "'_ .... (1981) post .... 
\cit .. dttf ...... t types of W'orwotlon _ 
dlff ... ~ tn.tr ._ttc dooopUl of oneo
cIMg. The _t .-.ple type Ie the '9>a' 
..ntch only repr ..... h t... ... pt>y.lcol 
clot ... S9>ale ....... os r..- f ... ..... 
..... ,_t.... perf...-.. 59'S ...... to 
acU"Ole ".' .. lecrr>ed proclMlor .. .... octlan 
.c_. Sy.ot>ole ..... _tract one! ..... 

r.lot ... to •• t ... no' ....... . 

The <I1ff ...... t type, or '._k ,,1110 .... 
ply <llfr .... t _t. of lnt .. f .. one • . Po-

Hov ....... t ....... _ to bo he"ful In 
"" .... tno too .. ."..lfle _~ onty .. 
the ... , t.evmWJ of Ieorn1f'l9. Aft .. "" 
Inltlol ~ pIloN. _t........ bee_ 
_ ....... , _ In foct _truct .... f .... 

a "" ..... Ion or thh _t ... __ 
_(5U). 

It IIK_ 011,,_ thot the ~t .
p_totlon of _tapnor. In y .... IIIt ... -
r""H -oy doscr_. tM Iong-t_ .f
ftcloncy ot "'av-.... opt If the .y.t. 10 
c ..... """"Uy oH.1grIed to fit the ... topllor 
(_ft. _8'1'" , S-Ithur,t. 1917). but 
tnt. usually c_t bo oc;hIe .... 

4.5 CQnCeptual r1e~bi1ity 

The prIM,,1e of -ltrlIoJ oll oIIjoeU In 
lnt ..... t _ ... tl)l del __ the concep
tual _1 of the .v.t_ The coneoptual 
_, or u.o .,., __ t _t u.. ...... 
'ipKtotione. It _t bo tan ~. 
_ 'Is ... 1e 11\ toe1t hanctltng. In ,,_If an 
to ou... types or lnt ... facH t_v. ct!
,oct_~lotlan tnt ... rac ........... t "ery 
fls ... 1e vlth r_t to their tone*pt ... l -, 
The HS-OOS hlCutt.. or MS-WlIIdow. 1. 0 

• tr .. tno .. _Is ot Ulloo 1W1t ... fle."1Hty. 
The c_topt ... , _I of the operot...., 
.y.t. It r" trtct'" to tM 11 ... 1 of _ 
di' .. t .... y .antalntno a set of fl,.. . TIIIo 
-¥>t be . atllfylng f ... act .. ottno pro-
9"- but ....... lntll'f"". to co> ... tr. 
... at... .,.t_ u.o ._1 pr" ... tot_ 
_ tM tunc:tlonaltt, of tile HS-OOS h.· 
cvt ... 10 too _Ited. 

The Ie ... l of per ..... t... _t bo ...... 
tle .. ~1e l>c>th horizontally _ .... ttcony. In 
order to rlncl dupllcote. on 0 hardell ... 
tM ...... _ld 1I<n'. 0 tIle lIot'ng acro .. 
<lrKt ... , ...... for argonl>...., tM hordd"" 
u.o u .... _ld ... the ... t ... <I"lClorV 
.tructur. or co> har_. On oU- occo
._. the oHtolled ",r...--tlon about _ 

''''911 fIle .oy bo r.,. .... L 

The.. .Ioople u ..... ,.. ,nu.trot. that in 
.... _ to _t tho ........ npKtotione _ 

u.o t_ r-",_t.. u.o coneopt"'" 
rlo ... lltty ot ...., dirKt_ .... lotlan 
lnt ... rac .. _t bo ..... o .. ed. 

....... t..... _t .. the r.....,t1onOl fle.1-
blHty. IiouallJ !.he •• t or pro,,_ r"",,
tloM te not rio ... ,. ot all Ho ......... tho 

.It ..... o_ ................ _ ... 

..". ocr_ """"- to tile _t tl'P' 0' 
""....-olton. I'oeltlon"'ll " ... act"'it, 
••• """ _ not In.o'" _ . _tlc .. -
f ... one. to the ongoWJ toU:. Thor.f ...... 0 

po. ltlan*'9 ' 0'qUII'IC' con bo perf"...... 
vltl>Out ...... 'ng ... y . ..... tic lnt ... r ......... 
If the lnt .. octlon "It II tll<l .,et... IS 

rot ..... ~no .. lt<lge-ba .. d (h" probl ... , 0'-
.tno). the ......... yb. pr., .... t'" dr ect 
po"'t~ tK""\que bee ...... ,t .. I ... ' ... . 
Ie .. vtth the _"'9 canc~tual plannWli. 

T ...... 10 _ ... """"'. b'J' 0 .tll<ly "",." 
..... t .. t..r perf .......... _ pref .. one .. 
""'" reepect to dlff ..... t d1aloguo t ....... l-
__ In....,. .. K ... "_ , $I,. rtz. .. n ... ...- c ___ je<.U pr.-

t ..... • _ . C_ dl<I .. t .. , .... 

"'til ... _, .0lculoUon i ...... _. lhan 
dirKt _ ..... <lid __ ch'lCt dro ...... 

lnt ... r ..... d _. ...ltll .. c_, _tlol 
t",,/<s than c_ die!. Alt~ the •• 
• .... It ...... not 11gnlftc""t. they..... In 
I ....... ltll t"'" crpentoilon .tot ... abo ••. 

The di'Kt_ .... lotlon t....... viII 
olwoy. bo ""I)' 0 part of "" ... t tr ..... 
t .. f"" • . If tho lnt ... foe ..... _ a _ _at. r ..... tlonaltt'. the 'oop_totlon of 
otMr dIologuo t~ __ to bo 
......... _Ie As ... 1'10.. ...... .o-colled 
di' .. t ........ lotlon Int ... foeH ... 1tS-
WY!dowI ha .. 'oop ..... t.d 0<I1y .... V f.v 
drKt_lpulotlon c_t.. TIle _In 
port of tM Int ... actlon .. <Ions by UIWJ 
--... _ <llaloguo-baxn. The toet lhot 
....... optIOnS c"" b ••• lechd by 0 ~oin
t"9 devte. It not ",ffletent to bee_ a 
drKt--'lp<llotlon lnt ... foc • . If the real-
...... leI .. tapnor te .... t ...... lehl)l rtoll .... 
In tM ..... of _ .... tIS. HoI_ , __ 
(me). It • _ _ • octuroU to ~ 
of a di'lCt--. .... lotlon t ....... _ nat 
or 0 di' ... t_\p<Jlotlan lnt ... fac. TIle 
.... _""t .... tte of di'Kt ........ lotlon 
t ....... 1qUIS Ie the ._, pr .... totlan or 
object·",. It_ ..".,11 c"" bo <lrlCtly 
_ ... lot... ond .."Ie" provide a toU: ocr
*'1""1 • .app'ng of r"""t_ to _tlo'ly 
ana,.,..,..... tnpyt operotlone. 

_ . "oluot'ng dlr.ct-.,'O'"pulotlon .. t ... • 
f"" .. It bee ...... ob.""" thot thi. type 
or tnt .. fac. 100 .... t _ ... tty _y to .... 
.... _y to learn. lool:.ing ot t_y' pr .... 

lnt .. rac. _lei bo adoptable to _t the 
--..tdual ...- of _onc'" ....... . .g.. 
pr09'-tno ... v f.....,tlon-ob joeh ... 
_tnv-ln ...... _ ......... opt-. 

" Ulrd _ ...... pr~ttc ospKt of 
fle,"lltt, Ie tile .apablllty of __ 1 

lio'Itno of "" lnt ... race. Iooglne 0 ....... .-

, .... y _.. toU: te ... ttlni rooparls by 
"'lni 0 ...... d proc ....... _ -.ogtnQ tile 

prlllt proc .......... n ... the w_ty bocI<-
"" ot file • . In.tead of le(rntno the ... tr. 
op ... ottno .,.t. the .. c .... tcr, coulel get 
"'" 1ndtIrkluany t .... d lnt ... roc. ""ich pro-
• _ only the f""",t_ ..... ObJKlI •• Ie-
..... t to the.. to..... If the dlrKt _I
pu\cltlon .,.t __ .... t off ... tile ..... 1n9, 

a non di'Kt ........ lotlon .,.t_ "\I- 0 
fle ... 10 ...... ~t .. tac. .... ,,_ 
~ lnt ... fac. coulel tMI the bott .. 
ctIolc • . 

A~ tM de ......... t of di'lCt_ 
pulotlon tnt ... fac .. Ito bv f ........ t .. ttl .... 
plr' d'lrKt ......... lotlon lnt .. rac.. • •• 
to be ...... ockquat. ror tt.tt.d toU: do· 
....... (F/Jhnrlclt , l.~. 191'). In ...... 
cootpll. tOM _me; lnt .. fac ..... m ol-
.. oy' 1I<n'. to r ...... t to ot ..... lnt ... act*, 
t.chnlq ..... 

Wlth •• epeet to tho leamtno •• ..tno 
10 __ cco> .tots that. the rl .... build-
11\ .onctoptual _lor ..... y dIr .. t_lpIr
lotion int .. f ..... _Ight bo he"hl f .... u.o 
bIOII- but oc1Vonc... ...... ....., a ...... 
fle ... 1e _ ...... _ .. hI coneeptua' -, 

5. SD.L£D IIEHA VICIt 

loIhile In the bo<;J1nn1n9 !.he lnt ... actlon vltl'l 
o ... v I,.t ... te rot ..... 0 prot>"" 10""'" 
proc ...... p .. I ..... d ... or. c"'" occootpllsh 
"""'y to... ... ''''t ... k. by routl.... The 
•• p ... t·. tool-epeelflc kno .. ,....,. contom 
... , ..... It... proclMlor.. for per,-tno 
et_d t ............ the tool kno .. ,....,. Ie 

IIlghly lnt..,.ot ... ~to the toU: -"Ied9'O. 

IIov v.n ° ..... c .... de •• lop ... Ills dIpen<hI 
on the toU: ockqual..... ... . _t tc ct!-
'ICt ...... h . the . ,It. _t "one*pt"",... 
1y c ...... .,.- to the prob" .,....,. of 
tho t..... (HlleM... fIol_ , -...... 
SI8). Furt ........... "onslet .... , ... lthln _ 
betv ... t"'" .yntoctle _ the conceptual 
Ie •• ,. det........ the buO"lni 0' actlan 

"""\e. _ c .... ___ -. UOO\ ......... t· 

~IO\_ ~ ... foc. orr .... 0 r.IO\",.1y 

fott oec... to ~.. but u.o 
__ totlc .... lor Jonort __ ''''''''''' 

vm 1M v.... . . In c_lean to v.n ""
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