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ABSTRACT --- 

. < 

-4 system for p - f o r r n ~ n g  automated qual~tv-a.sessment evaluat~on of interactive 

computer systems 1s propsed and an implementation is discussed. After the need for 

evatuation is rexriewed and shortcomings of exlsting evaluation methods are cited, the pro- 

posed alternative method is introduced. A major feat ire  of the propsed svstem is the .: 
:. , 

kiutomated recording of user characteristics and use< perceptions of svstem quality. A 

LISP implementat~on of the evaluation system is introduced and described. Test results - 
are glven, demonstrating the use of the svstem on a small-scgle Expert System application. 

- Conclusions are presented regardmg the efficacy of the method and suggestions for future 

work are outlined. 
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CHAPTER 1 

INTRODUCTION 

-- -- - 

In general, technlqueF and procedures for systems evaluation a r e  st~fEsorrtewbat 
- 

- - 
prlrnitlve and ad h~ [Landaw 19821 This IS particularly o for the relativG1y new field b 

- 

of "expert" systems, u-hlch now tend to be designed with a major focus only on advancing 

the - state - of - the art of system capabilities [Michaelsen, 19831 Furthermore, systems evalua- 
-- 

tlon IS usually interpreted as meaning performance measurement rather than quality 
- 

assessment, an interpretation which is becomlng less adequate as the field evolves and 
C 

matures~Carrol1 and Rosson, 198411 

When system evaluations are done poorly or are not done a t  all, there arise many 
A 

p ~ b i h t i e s  for errors and mefficlencies One frequent outcome of weak evaluation is that 
- .  

the s3Tstern becomes a 'working non-solution' to the p-oblkn areas ~t addresses [Bair, 19821 

Indeed, Richard's and Larimer f19841 cite the Canadian Telidon project as an unfortunate 

example of this phenomenon. 

The present work describes an evaluation tool for interactive systems which is 
- 

exte;hsively automated, easy to implement, relatively portable, reasonably 'kmdardized, 

yet easily modifiable .to address the unique needs of specific applications The approach 

focuses stronglv QII human factors and user perceptions of system quality and system 

effectiveness, important areas which tend to receive minimal attention in the exist& 

1iteraturZ on systems eva'luation. While the present project was implemented as an 

adjunct to artificial intelligence (-41) Expert Systems, there is no reason w h y  the a p p m d f  

c m l d  not be applied to a wide variety of interactive systems 



- - - 
v > .  

J 

~ h- 

1% Who needs tgevaluate a Computer ~ i k e r n ?  - - 
- - 1; 

There are ~ a r i o u h a t e ~ o r ~ e s  of peo* q h o  might want- td i+a lua tea  systein. These 
- 

~nclude: des~gners, who neeg! to h o w  how well their design goals were met by the actual - 
a 

system ~mplementat~on;~expr ts  who have provided thelr knowledge want to know hour 
c, 

welh it has been captured in the synem;&rospecti?e buyers must decide'whether the q s -  

3 ' 4  
tem meets their needs better than other competing products do; accredttmg bodies and pro- a 

1 
fessional societie,~ must consider whether to permit practitioners to use a system; society as 

4- 

a whole must decide whether to condone use of $ m e  sy&gms, such as expert systems; pro- 

grammers want to know u-heiher a particular sjstem IS eav to mplemenf modify, and - 
" -d , 

extend; researchers will wonder whether a system incorpo~ates noveS features-of theoret?~ Y. 

cal interest, or reflects only well-known standard &sign approaches; finally, and of very "J 

great importance, users at various levels of proficiency want to know how well a system 
2 

fits them needs. 

r) 

1.2. What is Evaluation? 
2 

Clearly, with so many categories of people havlng a potentla1 Interest in evaluatmg-a 

system, it is likely that the term 'evaluation' will have more than one meaning, depend- 

ing on the evaluator's perspctive. In a 1980 panel discussion of Software lletrics, David 

W-eintraub is quoted as saying: 
- - 

"The implication of hax-ing metrics is that somebody somewhere wants to measure some  
thing. and my argument is. everybod!- involved in software thinks it's something 
different. and 1 think that e v e r y W y  is right." [Perlis et al, 19811 

i C 
Amopg the a-ell-kno%-n crl ter~a which have been used for system and program 

evaluation are: program length, measured in lmes of source code; program length, meas- 

ured in characters of source code; frequency of occurrence of certain- programming con- 

struc'ts, such as 'GOTO' or 'DO extent of indentation in source code; number and 

type of comments; modularity measureq such as  size and number of rnudulw; run  times of 

batch systems; response times of interactive systems, and formal mathematical analysis of 
'a 



a 

alnorithrn - e6ciency and correctness. 

1.2.1. Some Problems with a Typ ica l  Eva lua t ion  Cr i t e r ion ;  

.As mizht tx expcted .  each of these measures has advantages and disadvantages For 

d 

instance, counting the lines or charactsrs in the scmrce code of two  programs which pur- 

,mn to do  the same task aypm-s to be a uwful  t&l for deciding which program is 'better'. 

t 
The method is easll>- i ~ p l i n e n t e d ,  especially ~f automated, and provides a simple cpanti- 

. - 
tative measure. However, there are numerous confounding issues. The smaller program 

may cram sex-era1 statements onto each line, or i t  may omit comments, or ~t ma; use short 

L 
:-a~iabie n a m e s  kach of thew strategies t(,~ reduce size would generally be seen as also 

reducing program qual i t - .  Is' a small program really better? In some contexts, a larger 

program could be perceix-ed by some people as a sign of high programmer productivity, 

but would merely indicate h q h  costs to other pople.  -4 small elegant program, the source 

of great pride to its author, seen as an unreadabh monster by a manager or 

maintenance programmer. -Again, rceived merits of the program depend on the per- 
4 

sjxctive of the evaluator. 

Furthermore, two  programs x h i c h  accomplish the same task but differ greatly in 

size may in large part reflect onlj- the characteristics of different programming languages, 

rather than the competence of the,progammers. Rephrasing the question of whether one 

program is better than iht other to one that  asks which language is better 'does not help, 

a c e  a sparse language such as APL might tx prceived as good by someone writing a pro- 
4 

gram. while a :-erbose but self-doiumenting language such as COBOL may tx perceived as 

finally, and ef m a p  k p m n e e ,  is the fact that the measure of program size, which 

n?ay seem so important to programmers, language designers, and their managers, is prob- 

r 
abiy of no interest whatswv2r to the end user, who  wil l  have a completely-d~fferent set ' 

A 7 
of crlteria for program evaluation. XlthoLgh.counting lines of code might yet be a useful 

lrJ 



evaluation'tool, clearly it must be used and interpreted with care. Similar comments 

could be made about the various other commonly used evaluation techniques. One feature 

which most of them Iach, however, is the perspxtive of the end user. 

1.2.2. Universal Evaluation Metrics Are Unlikely. 
+, 

Basili [1981] categorize six (~a r t i a l ly  overlapping) kinds of data of interest to the 

would-be evaluator: people factors, such as experience, morale, and capabilities; problem 

factors, such as the state of the problem definition, importance of the problem, and con- 

straints placed on the solution; process factors, such as topdown design, programming 
I 

language(s) used, and structured programming; p;oduct factors, including correctness, 
' 

efficiency, and portability of code; resource factors, such as deadlines, budget and tur- 

naround times; and tool factors, including database systems, automatic flowcharters, and 

the like. While Basili's list may or may not be comprehensive, it serves to show that sys- 

tem evaluation is a complex s u b p t .  It suggests also that the task of evaluating a svstem 

may always be somewhat ad hoc. If seemingly straightforward metrics, such as counting 

lines of code, are fraught with ambiguity, what hope is there for_sta~dardization on such 
--- 

mherentl y ambiguous issues as 'people factors'? 

In contrast to the attempts at  quantitative evaluation implied above is the observa- 

tion that'diffusion of a new.system (user acceptance)-is often based on the system's evalua- 

tion by near-peers [Landau et al, 19821 The p i n t  is that a system will often succeed or 

fail, based on its word-of-mouth reputation spreading among users. In this view, a user 
* 

u-ill be influenced to try an unfamiliar svstem, not by formal evaluation results but by 

informal reports obtained from *close colleagues who have used the system. Unfor- 

tunately, however, the user's a s s m e n t  of a system may be very different from the 

designer's As Damdaran  and Eason [1981] put it: 

"Computer systems rise or fa11 on the abihtl- and willingness of users to make effective 
use of them. !!iys?ems designers may feel they have created a perfect system for the users 
bur if the users are not also convinced, their efforts may have k e n  u7asted." 



The importance of such 'naive evaluatlon' should not be underestimated. > 
Finally, to furt,her confound the problem of atiemptlng to define evaluation, is the 

\ 
issue of temporal factors. Even if a set of metrics for svstem evaluation could be agreed 

upon, a system which scored well at  one time might-iw rated much lower at another'time, 

or vice versa. " l n ~ t ~ a l  user deslre for a slmple system wlth few commands. gwes way to 

dmatisfaction ... and a d>mand for extended capabilmes." [Landau 19821 Similarly, 
, 

, yesterday's state-of-the-art design me tho do log^. such as p r o g r a ~ o w c h a r t i n g .  becomes 
, C' 

todav's quamt anachronism [Schneiderman et al, 19771 new hardware capabilities make a 

previously satisfactory system appear unacceptable, and so on. 

From th,is brief overl7iew of the nature of evaluation, a few points should emerge. 

Firstly, evaluation quite legitimately means different things to different people. Second, - 

evaluation may mean different things to the same person in different contexts. Third, the 

results of evaluation of the same svstem may legitimately differ over time. Fourth, the 

prospect of obtaining a comprehensive list of immutable, universal system evaluation cri- 

teria is remote. Fifth, evaluation is desirable, despite the various problems associated with 

it. Sixth, the evaluation process can legitimately address bbth subjective and objective 

issues. Finally, and of great importance to this thesis, is the point that the end user should 

have an active part to play in any formal system evaluatinn, since the users' informal 

k ~ d - o f - m o u t h '  evaluations often determine whether a smtem will succeed or fail in 

practical terms 

> - 

1.3. Automating the Evaluation Process 

Given that evaluatlon is both difficult and desirable, are there gains to be realized by 

automatini the evaluation p r o c e d  Ckdy,  same components - are - easily autmated,  such 
- - 

as counting lines of code. Other components, such as gatheringusen' opinions, may seem - 
to  resist automation. Basili [I 9811 suggests that evaluation data-collection kes four basic f" 
formats  reporting forms; interviews; 'autbmatic collection using the computer system, and 



-- 
-~ ~- 

-- 

-- -~~ 

--- 
- - -~  _~-- - - -mRjmated  analysis routines. The present xrork will show that it is feasible to automate 

much more of the data collection process than has generally k e n  the case, including ele- 
fi 

ments q-hich would normally be handled through reporting forms or ~nterviews. 

In this thes~s, a collect~on of automated data gathering procedures is developd to 

address the tasks- of inter-system and intra-system evaluation. These procedures are 

, intended to provide at  least minimal evaluation s u p p r t , f o r  most systems under most cir- 
~ ~- 

-- 
~- 

- - - ~ -  

cumstances, but are easily mdif ia Ip le~_U-%itWrt r jeee to-handle  unusual situations. For 
--- - - -- - - 

~ ---- ~ 

---- ------ - - - - -  

~$stems which use a 'throw-awav code' successive prototype style of development, the 

procedures can be activated in even the earliest prototypes, and can gather information 

which u-ill affect fu tu re  development decisions The procedures remain in place 

throughout the application system's life cycle, providing guidance for de\.elopment, 

maintenance, expansion, and eventual retirement of the svstem. 

Ilost of the literature on computer qmrn evaluation roficentrates on issues relating 

to programming or machine efficiency and program correctness. Borovits and Neumann 

119791 Ferrari [197Sl and Ferrari and S p d a n i  [1981] typify this orientation. Perhaps, 

however, the computing community's tendency to measure 'internal' computing-related 
. * - 

-. . - 

factors almost exclusivel:~, rather than ' e ~ t w m r ~ ~ ~ ~ ~ r ~ p e r c e p t i o n s  causes many, if not 

most, systems to be less effectiTv-e than they could be. -4ccording to Carroll and Kosson 

[ I  9841 this view is becoming more widely held: ? 

"Hlt increasinply there is an au-areness that mere performance i. no1 enough. that  it i\ not 
t i l t -  islmc thing as qualit  :;. As computers become tools and t o y  f o ~  e-,-el!. one, their ability 
ICJ ailapt lo h u m a n  needs and propensities becomes t h e  p r i n c ~ p a l  de1r.r mlnant of real sys- 
1c.n; qual i ty  .... In the nes1 f e u  yean .  the s tudy  of system qual i ty .  d x ~ u l c l  be one of t h e  
mwl  actix-e areas in  computer science research." 

The present work, while addressing some internal issues, focuses more directly on 

human f a ~ t o s  particularly those involving user perceptions of system quality. In partic- 

ular, the process of ineri-iearing users is extensively automated, leading to several possible 

a d v a n t a g s  Kaplan and Saccuvo [1982] cite the following specific advantages of interac- 

. - 
.- 



t i \-e ir.~erx-iewing or 'testing': escellence of .standardization; sequential administration, 

ind~r-idual ly tailored; precision of timlng responses; release of human testers for  other 

dut~es; pauence: and control of b l a ~  Ch-tdinl?, one more advantage is that  the Intermews 

u-ill d c t u a l l i  take place. Prt.wntl\, ~nters-reu- plans are all t m  easllv dropped under the 

pressure of budget and d a d l l n e  constramts. +Automated interwews can be done relatively 

cheapl! and qulch1~-. flaynes and jyilson [1979] point out that a 

".. . \-en important  a l ~ r i b u t e  of computer  asies.;ment i\ that  it may reduce t h e  error  vari- 
ant  c associated u.ith cilnical inter\-ieu-5. Hecauw the methcd of presentation is constant 
across suhjett\ .  variancr at t r ibutable  to inter7,-leu-er f a t i p e .  nonverbal cues, reactions to 
the q u b j t . c ~ ~  srqlwnvq. 01 intel-\-~c.;-er biak mipht be reduced. Another m a p r  advantage is 
t h a ~  anaiysl< of d ; l ~ a  U-ould be facilitated bb- utilizing soflu-are to  summarize and analyze 
the subpctk r e \ p n w ~ . '  

The same authors report reassur~ng results cdncerning the validity of data obtained 

from automated assessment and the acceptability of the method to 'cl~ents'. They cite: 

"high agreement coefficientc beru-ten information elicited in t h e  computer interviews and 
information elicited dur ing  p y c  hiatric inter\-ieu-s and questionnaires. During t h e  com- 
puter  interview.  hou.er-er. a lcohol ic  reported significantly greater alcoholic ingestion than 
dur ing  the  psychiatric interi-ieu-. This u-ould suggest that ,  compared to personal inter- 
1.ieu-s. cornputel. in~erx-ieu-s  might provide more valid assessment data  on such sensitive is- 
s u e ~ -  The subpc ts  also rated the computer as  highly acceptable." + 

Haynes and Wilson are of course reporting on studies done in a clinical setting, but 

there seems little reason to believe that  their results are not gene&lizable to other situa- 

L!OI-LL Xliller [ I  9701 expresses the extent to which users are willing to drop their defenses 

when deallng u - ~ t h  computers: 

"I find it remarkable thal  a n  intelligent college s tudent  u-ill let a machine tell  him repeat- 
d l )  that  he is .*-ron~ wi thout  losing ei ther  heart o r  face; if a h u m a n  experimenter told 
h i m  the same thing. he u-ould seethe w i t h  indignation." 

Certainly L4-eizenbaum's classic experience w i t h  ELIZA strongly suggests that  people are 

px- fec t l~-  u-illing to deal ~ v i t h  computerized interviewers [Weizenbaum, 19761 

By way of contrast, i r  =,all too e q  to lmagme a user being Interviewed by  a system 

designer who becomes defenslz-e in the face of any trrticism of the system, who becomes 

sidetracked or forgets to ash bey questions, who dmor ts  user responses for  any nu=& of 



rmsons, or w h o  p s t  lacks the skills needed for effective interviewing. Such problems are 

well documented in the literature on interviewing. Sundberg [1977] cites many studies 

de~ons t ra t lng  problems of mtervlewer bias and mter-interviewer rel~ablllty, most of 

which disappear if the interviewer is a machine. 

1.4. Summary of the Motivation for this,Project. 
8 

Systems evaluat~on is desirable fur many reasons, such as to guide development, to 

assess competing products, to avoid producing 'ulorking non-solutions', to sense when '. , 

maintenance is appropriate, and to help recognize when a system has reached the end of its 

useful life. Virtually everyone in\'olved in any way a7ith a svstem has a potential 

interest in one or more aspects of its e\7aluation, such as cost, efficiency, effectiveness, user- 

friendliness, or impact on society. 

To date, most work in softwke evaluation focuses on internal, computing-related 
- - 

issues, such as program efficienq- or maintainabi&. However a system urill be a failure if 

it is not accepted by its user community, no matter how elegant its algorithms, holy main- 

tainable its source code, nor how efficient its use of resources Therefore, the present work 

focuses strongly on external human-oriented issues, such as users' perceptions of system 

quality and effectiveness It provides a way to gather information on such factors with 
1 

relative ease and consistency. 



CHAPTER 2 

AL:TOMATED EVALUATION GOALS: WHAT TO EVALUATE AND WHY? 

2.1. The Ideal System Evaluator. 

.An d e a l  evdluat~on program ~ 1 1 1  meet the needs of all the categories of people out- 

lmed In sectlon 7.1. I t  n-111 p r m t  ei.aluatlon of d svstem at all stages of ~ t s  life cycle, and 

will facilitate comparison of different systems. 

Ideally, the criteria used in evaluation should be un 

meaningful to at least one category of interested people, 

iversally applicable, should be 

should be unambiguous, and 

should be easy to interpret. Data collected for evaluation purptms should be reliable, 

codrehens ive  yet non-redundant, and should be easily and inexpensively collected. 

No doubt the reader can add to these lists, but it should already be apparent that an 

ideal evaluator'could only be designed u p n  a mature, scientific, rigorous theoretical 

framework. Alas, the state of the art of system evaluation is far from this ideal. Browne 

and Shaw [1981] recommend that future experimental work in software evaluation be 
I 

based u m n  traditional principles of science, where first considerations are principles which 

are invariant across all software. 1 nfortunately, nvune is yet delineating such principles. - 
These authors correclly note that most present techaques ef flescnption, measurement, 

and evaluation are ad hoc: . 
"hlost of the analysis an& data collection terhnlques haven't been generalized beyond the 
local system for u-hich they were developed ." 

Denicoff and Grafton [I 9811 add that 
- - 

"-.quantitative evaluation techniques are necessary for the e\.olution of software from an 
art form to an engineering discipline and eventual1~- to qualifying as a science." ___-- ~ - -  

-- 
-- - 

~ - -  -~ 

Such comments suggest that the ideal evaluator will not soon be realized. 



2.2. Categories of Information to be Measured. 

An evaluation system which meets the needs of some people may be inadequate for 

others. ~ h k  following list is a collection of possible aspects of a system which could be 

worth evaluating: ease of use; development cost; cost tu, use; cost to maintain; cost to 

enhance; ease of maintenance; extensibilitx user training requirements; system pourer ar& 

features; ussr friendliness; documentation yualitv and quantity; execution speed; memorv 

. - utilization, and inherent usefulness of the application. Each of these terms mag .  have 

different meanings and i m p l ~  different c r ~ t e r ~ a  to d~fferent people, depending on t h e ~ r  

onentatlon. 

Some data-can be gathered automatically by an evaluator, with no requirement for a 

+ 
user to take any specific action, possibly even without the user's knowledge (although this 

* 

of course raises ethical issues). Some possible topics for automatic monitoring include: 

delay/response times; number of queries; type of queries; number of ill-formed inputs; site, 

including terminal type; environmental features; such as temperature, lighting, and the 

like, and time of day. 

J Basili's list (Section 112.2) of six factors of interest to an evalmtor serves as a useful 

starting p i n t  in attempting to identify what an automated evaluator should do. His 

- - - -  
- - - -  

heading 'people factors' may offer the most scope for an automated evaluation system, Fre- 

cisely because i t  is an area which traditionally has not received much attention and 

because it includes many of the issues-of concern to an end-user. 

r - l .  
If an automated evaluation system 1s activated as a constituent of an mteractlved 

-- -- 
- ---- 

P' - - -  

applicatlo~ system, it eanporentiall$~kpe all the categories of people identified in Section 

1.1. It can serve those who deal dlrectly with the system, such as designers, programmers 
- 

- --- --- - 
- - --- --- - 

and end-users, - b y  eliciting their comments about the application system, by monitoring 

their interactions, and by gathering data about them. The system can also serve those who 

deal with i t  at  arm's length, such as professional societies or prospective buyers, by provid- 

r 



inr ~nf'ormation in a standard~zed form to help them i d e i r  decision making. 
C 

-4ssuming tha t  el.aluarion logic can be interfaced with an application system so that 

t h e  former 1s alivays a\.ailable i ~ h e n e v e r  the latter is runnlng, the evaluator will poten- 
'l 

tially be able to gather data from each and ever>- prson who interacts with the applica- 
L 

tion system. 

Some t v p s  of 'pol~le factor' data x-hlch could be gathered routinely are: u<wr 

profiles user competence or master? of the svstem under eualuatlon; user opmlons on vari- 

ous svstem-specific Issues; user opinrons of the svstem's strong and wea. pints; effects of 

external factors such as tirne-ofday u p n  user performance; user estirna;es of the c m  to 

them of various system problems or conversely, of the value to them of propsed changes, 

and user oplnion~~of  the inherent value of a spsteh. The potential val& of much of this 
-a 

information should be obxrious, and 1 shall not comment extensively on how it could be 
7 

used by varmus categories of people. However, some remarks on user profile information 

may be useful. 

- 
2.2.1. Comments on User Self-repor- of Attitudes 

- 

Psychologists have developed a variety of questionnaires and tests which purport to 

identify or measure a persoks traits, attitudes, personality, and so forth [Kaplan and Sac- 

'cuzzo, 1982, Aiken, 19821 Naturally, these tools focus strongly on the individual person, 

since they are used to help mabe decisions about an ~nd~vldual 's  llfe. They are used to 
a. 

-- - 

- - - a . w s  f a c m r r s u m s  d q r e e  TJfpathology, appropriateness of behavioral counsellmg, or sui- 

tability for employment. Alanp issues are raked when questionnaires are used under such 
I 

-p -- - - 
con_dition$ inrludrng ic;w%s ~ f e & i e s ; - ~ ~ I r d i ~ , ~  ~ e l i a b ~ ~ o - f ~ j C t  -&If-regorting. 

Indeed, Cattell I19733 strongly challenges the widely-accepted practice of self-reporting on 

the grounds that it is too vulnerable to fakmg. 

The present work uses attitudinal self-reporting in a different way, with an 

emphasis upon the computer system under study and upon overall user group behavior 



rather than upon thh individual user: The system requires each user to provide a name or 

identifier by which the svstem can recognize the individual in the future. Under most cir- 

cumstances, a designer should ensure that real names are not given, and that the user's 

anonymity 1s preserved with respect to other users, system designers, pro)ect managers, 

3 

and so forth. If users do not have amrance  of anonymity, there is ever? reason to believe 

that they could gi\.e d~stitrted answers to questions. 7'7 
The intent of gathering user self-reports is to seek factors drhich influence user pr-  

ceptions of a system and user behasin; with respect to the system. One can advance many , 

intuitively-appeabng hypotheses in these areas, such as: "User education level will corre- 

late positively with user effectiveness': or *User mood will affect user opinions of the 

system's value". 1X7ithout gathering information on user education, rn& and the like, . 
there no way of testing such h y p t h s e s  . 

For most situations of interest to the computer svstem designer, there is no need to 

determine whether a user's opinions reflect innate traits which make up a 'personalitv' (a 

topic of great interest and much debate by psychologists). While a designer might ideally - 

want to 'learn all about' a user by giving various ability tests, intelligence tests, personal- 

ity teas, and so forth, such detail is clearly inappropriate under most circumstances The 

designer will care mainly a b u t  how people describe their feelings when using the system, 

and the extent to \\-hich the sj-stem influences these feelings andlor the feelings influence 

the user's perfoimance on the system. Furthermore, the computer user is unlikely to  wel- 
- 

come extensive questioning a b u t  mod,  motives, attitudes, andso  forth in the middle of a 

/' 

- --- - 'pr@ijuctive' d c r a c t l v e  i computer sesnon. Any questioning done should tx on a much 
, 

smaller, less intrusive scaie than the typical psychological test battery (the California 
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, 
2-22. Ubt User Profile Information to Gather7 

,&me tvplcal data mlght include: name; age; sex; user categorv (eg studen-dminis- 
- 

trator, or f'aculty member for a university environment); education level; computer- 

training level; familiarity with system (or similaf systems); frequency of computer use; 
v - 

frequency of svstem use; alone or accompanied; mood or frustratmn level during system 
F. 

u.se, and reasons for usmg the system. 
I 

For a particular application, someone must decide whether a user's real name is to be 

recorded, or some unique code which preserves anonvmity. Although this is an interest- 

in'g issue in its own right, i r  is not addressed further here. Some of the items listed, such 

as age and sex, are relatively static and need onlv be recorded once. Others, such as mood 
I 

or reasons for using the system, may vary from session to session and should therefore be 

sampled more than once for each user. 

The motivation for measuring all of these people factors is generally prediction, 

rather than explanation, a motivation which is entirely appropriate for a young science 

[De hlillo and l iptan,  19811 For instance, it would be valuable to discover whether age 

or sex differences correlated significantly with error frequencv for a system, even if one 

had no hypothesis as to the underlying cause of the phenomenon. Such information can 

still have significant practical implications For instance, Chrysler [1978] found that pro- 

grammer age and years of formal education were the most significant predictors of p r o p t  

development time. Such a finding could strongly influence pro.iect staffing policies 

2.3. Some Possible Approaches to System Evaluation 

Among the best-known evaluation techmques are the 'internal' computing-related 

measures, such as program size and speed This thesis will not address any such measures 

which examine source code. After thus eliminating many of these internal measures from 

distussion, two impctrtant standard approaches which remain are the questionnaire and the 

user interview. 



When these approaches are used, they may take various forms. For example, a 

4 

designer may devise, administer and evaluate responses to questionnaires which address 

predefinedL toplds or categories Alternatively, one could use an open-ended, undirected 

questionnaire approach. The or instance, ask all users to describe the three 

best and three worst Responses would be analyzed, classified as to 

type, and evaluated. Another designer might use a mixture of these two approaches. Such 

a mixture could inclide directed questions covering areas known or assbmed to be 

relevant to all systems or to a particular system, while leaving room for open-ended ques- 

tions or sponta'neous user comments Alty and Coombs [1981] report a mi~ed~technique in 

which users are asked to respond to a 17erbally administered multiple-choice que$jonnaire, 

combined with a Rogerian nondirective interview. After obtaining a user"s (forced choice) 

response toCa  question, the 'interviewer would reflect back the answer to the user and 

await any elaborating remarks While these methods have the potential for yielding a 

great deal of interesting data, they are used relatively seldom in practice because of their 

cost, complexity, and their time-consuming nature. The present proyct automates these 

methods in an, effort to~make them much more practical than has previously been the case. 

Another methcd of evaluation is to have the system 'observe'_ user behavior, 
: - - * 

automatically collecting data on response times, utill_zationaf ~ a r i o u s  features, error pat- ) - -- 

terns, and the like. &s approach is fairly common and is also used in the presenvproject. 

I interpret the word 'user' very broadly, as anyone who interacts wlth the application sys- -- -- - - 

--- 
- 

tem. Thus, the evaluation program can record behavlor patternsand-wrceptions of pro- 
- 

grammers, expert users, novice users, 'normal' end-users, and so on. 

Still another method is to have the system prompt users from time to time, asking 

for user opinions on various areas of interest. For instance, an evaluator could- ask several 

times per session: 
'1 

L 
"Aqihis point, what do you like best (least) about the system?" 



Solloured by such & m p s  as: 

"Please rate the follou-in< aspect< of the system - give p d e s  of A+ to F." 

- 

This general approach can be used ~n the present program, but 1 am not aware of its use 

elsewhere. 
e 

A related approach would allow users to Inter pct comments, opinions and sugges- 

tions at any time while interacting with the system [Klchards and larimer, 19841 This 
4' 

' .+ 
feature also appears in t h g ~ ~ e s e n t  program. . - 4; -. 

, . " 
< < t 

Three other standare e<aluation,methods &e worth mentlonlng. The first, In which 

a system is run and its bChavior compared to the behavior of human e x p r t s  in case study 

situations [Michaelsen, 19833 is commendable and should no doubt be part of any expert 

s&mls checkout procedures A s c o n d  method, in which e x p r t s  experiment with the 
I' 

system at will and report problems as they are discovered [~ichaelsen,  19831 is also 

worthwhile, and IS entirely compatible with the presept program. Finally, a system can 

be run for some time - by - 'r&l or realistic' users, whose opinions are then pint ly  solicited 
+ - 

. - 
. ' 

in a 'focus group discussion'. This,method allows spontaneity of interaction and the p i -  

bility of discovering concensus on. issues of interest. It could be used to seek explanations 
if! 

or clarifications of results gathered by the present program. 

_An inevitable side-effect of incorporating an automat evaluator into an application F 
system, is that the system which will be evaluated is the ybrid thus formed, rather than 4 
the 'pure' application system. 11 seems hlghly likely that t h e benefits to be obtained from , 

t 

doing the evaluation will strongly outweigh the disadvantages caused by this 

phenomenon. Indeed- ~f the notion of built-in evaluators becomes generally accepted, 

application systems without them will be perceived as incomple* or abnormal. 
- -  - - ~ 
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A related problem which arises with virtuall!: all forms of evaluation involving 
- 

\ overt observation is the Hawthorne effect. Th$ phenomenon was first recorded by Roeth- 
. . 

lisberger and Dickson [1939] who noted that'the mere fact of p a y q  attention to workers 

in a productivity study caused changes in productivity. N o  doubt Such unwanted con- 

founding effects could be present for an automated system evaluator, especially for users 
. - 

encountering the system for the first time, However, I suggest that such effects would 

tend to disappear over time, as the presence of the evaluator becomes taken for granted. 

Such a question is a worthy topic of investigation, but iS not explored here. 

2.4. Questions Raised or Explored ip the Present Work 

Reflections of the kind outlined so far led to the formulation of several questions to 

be explmed in t h  thesis or in future work arising from it. Firstly, can a system panici- 

pate significantly in its 6 n  evaluation? In'other word; can evaluation logic be built into. 

an application system in such a way that evaluation information is gathered whenever the 

system is used? Clearly this question can be answered affirmatively in a trivial sense, by 

lust having the system count the number of users, or some such measure. I mean the 

question in a deeper sense. - - - -  
- 

- - - -  
- -- - 

A second, related question asks whether evaluation logic can be usefuIly broken into 
< 

general (application-independen t ) and custom (application-spcific 'segments? Are there 

categories of information whch should be gathered for any and all application systems? 
3 

If so, perhaps appropriate programs can be created once to be used universally. 

This leads to another related question. Can evaluat~on logic be transported easily 

from system to system? Even though the desired information IS the same for two systems, 

there may Ix technical problems in embedding the same evaluation logic in difkrerrt sys- 

tems. These problems could ke caused by differences in languages, &page  dialects, 

operating systems, and the like. One way to explore the feasibility of transportable 

evaluation logic is to attempt implementation on different machine% operating syste& 



source languages, and apphca tm systems, I had hoped 'to use two such applications for 
, - 

testing the e'vaiuation ' program, name]? an -4utornated Academic d v i s o r  (AAA) proto- 

ty-w system. written In PROIXX; and called SHADOU7 [ ~ a d l e y ,  19831 and my own 

small-scale expert sysem program for miirtmmputer selection, written in LISP and called 

Selectmicro [hlartin, 19h3]. -4s time passed. it became obvious thar the work needed to 

allou- a LISP program to run concurrentlv and interface with a PROLOG program would 

be substantial, and should remain outside the stop of the present propct. Thuk the main 
r ". -- 

test vehicle for this project became the LISP Selectmicro. Of course, applying 

exraluation logic to application programs raises the obvious questions: "How well. do these 

application systems perform?, %'hat do their and dislike about them? Gen- 

erallv, what are their strengths and weaknesses?" Detailed ansu-ers to these questions are 

not sought in this thesis, except for illustrative pu&ses to demonstrate the capabilities of 

the evalua on system. Y 
Xnother interesting question asks whether the evaluation logic can be 'turned on . 

itself'. What do users think of the evaluation logic which will be developed for the 

pesent  project? Can such information be gathered by means of the program itself3 

If the feasibility of automated evaluation data-gathering can be demonstrated, many 

questions can be explored and hypotheses tested'regarding the  effects of changes to a sys- 

tem or to its environment. Sometimes an apparently trivial change can have profound 

effects, as exemplified by Weinberg's [ 1 9 7 1 ~ ~ d o t e  concerning the effects of the reloca-' 

uon of a computer centre coffee machne on the pattern of user interactions. 

Finally, questions arise as to v.-hether user opinions and question responses match or 

differ from actual user behaviors as they deal with a system? When users say they want 

a certain feature added to  a system, y i H  they actually use such a feature if it is provided? 

R7hich categories of user provide valuable inputs - which categories (if any) are unreli- 

able? These latter questions, and a plethora of related issues belong in the domain of mu- 
- 



tine u s  of the evaTuation program, rather than the domain of its development. While 

s 
they are obvlous future extensions to this them, they are not included In it. 

I '. 
--All of the questi ns outlined ;nd many related ones can be addressed, and some of 

a i"' 
them answered definitively, by attempting to Implement an automated-evaluation-pad- - 

- - 
- "' - 

- 
- - .  . 4. - 

age, by testing ft, and by repr t ing  on ~ t s  performEa6ce.' 



CHAPTER 3 

_,..- 
< 

/ 

/ 

P DESIGN OF AN AUTOMATED EVALUATION SYSTEM - A - -- 
.- 

-- - - 
- - 

3A. ~e3irZGe Features of an Automated Evaluation Package 
/ - -- 

/ > "  

The primary goal of the presenL work was to devlse and demonstrate the feasibility 

of a data-gathering 'package' v-hich could be easily affixed to appl~cation programs. Among 
- - 

/ 

-- 
the features considered to be appropriate or desirable In the present lmplementatlon were: 

(1 R e w e l v  llttle automated interpretation of the data gathered. The evaluator 
should produce results sultable for analysis by programs such as SPSS. Eventually, as 
the characteristics of the various data and the specific needs of designers become 
better understood, more of the data interpretation could be automated.- 

( 2 )  A substantial kernel of standard (apphcation Independent) questions to be asked of 
users. - 

( 3 )  Facllrty to add custom (applicatlon specific~questions. 

( 4 )  A kernel of standard automated measurements (eg user response tlmes). - 
/ 

( 5 )  Facility to add custom automated measurements. - 

( 6 )  Ljser abllltv to enter c o m m e n ~ t a n ~ ~ t ~ m e ,  so that oplnlons and Ideas can be c a p  
tured before they iwdi@otten. 

( 7 )  Some analysis of user comments as thev are received. 

(8)  Comprehensive logging of user/svstem dialogue for later human or machine analysis. 

(9) Prompt for users' insights on how to fix problems. 

(10) Portability - ie transferability to various application systems, ~deal lv  across language 
and operating system boundaries. Such portability would facilitate comparison of 
application systems, a task which is normallv very difficult. 

( 1  1) Facility to tally and categorize error messages from the applicatlon system to the 
user. 

I 

All of these features have been embodied in the present a-orh. to a greater or lesser 

extent. Features five and seven are present only in rudimentary form. Fe -? eight is best 
\ 

implemented directly by the @prating system when running under UNIX, and thus 

k o m e s  redundant. All other features are fullv implemented. / 



- -  
- 3.2.1. The Application Designer's Tasks 

When an applliatlon designer wants to use the evaluation system, he1 first runs it in 
- - 

--- -- 
stand-alone 'des~gner m o d i  m o r E r  to set up the appropriate paramaers for his needs. -- - - 

/ 

-- 
\ormallg, thls would be done only once, but it could be done from trme to tlme over t&e 

/- 

life of an appl~catlon, In response to changing needs. The main eBecfs o f  a designer-mode 

run are to initialize ~ ~ - - ~ -  g d - s m h F p r o p e r t <  list of a variable EY.~\LSR-FF, and to modify 
-~~~ 

and save the various questionnaires which are to be given to users. Fachof  these main 

effects will now be revieu-ed briefly< 

3.2.1.1. Properties of EVALSTUFF 

The designer-mode portion of the evaluation program leads the designer through six 

'phases'. In each phase, properties of the variable EVALSTUFF are set. Figure 3.1 shows 

the format of t h s  property list. At the end of each phase, the designer may backtrack 

and redo the phase or may move on to the next phase. 

Throughout the following d i m s i o n ,  reference is made to application program designers using male pro- 
nouns. This only reflects the absence of suitable neurer pronouns in English and is not intended to imply that any 
or all designers are necessarily male. 



Figure 3.1. Format of Evalstuff Property List 

EVALSTL'FF 
, 

Phase Normal Use 
Property M-here I / -, 1 

e \-alfi lename 
I ma~nevaludtor 

password 
I othe~-e\~aluators 

logfilename 
4 T ~ E T $ F ? ~ ~ s  

e r r o r ~ d  
tall y e r r o r t ~ p e  
errorstu ff 

, questfilename 
andilename 

Name 
I 

Set I " Sample Value -- 

appllcat~on 1 / appllcatlon progrdm id sekcrrnrrro 

- 

I audiences i 7 I audiences for all questlonnalres / (end-user designer) 
/ tlmmgstuff 3 / t l m q  questlonnalre d e l ~ v e r v  (See figure 3.1 b.) 

1 , stored ei  aluation ~ n l  o semlsave 
1 name of e\.aluator ( l  red Martln ) 

I d s p c s  3 summarv of desqner-specified triggers / ( 5  10  83) 
endofrun 4 / one-bvte code trixgers end-of-run questlonnalres / 255 

I 

usercommen ts 5 1 ldent~fies user comments (comment complaint beef) 

1 

' commentph rases 5 ! bey phrases to seek ~n comments (See f i ~ u r e  3.lc.I I 

rudimentary protectloa agarnst tarfiprlng / x 

I 
- 

, commentfate 5 1 what  to do u-lth user comments intercept 
commentfi lename 3 ( file for saving user comments semicomments 
timesystempauxs 6 1 flag shows whether to tlme system delays / t 
timeuserpauses 6 1 flag shows whether to time user delays t 
timesessionlength , 6 1 flag shows whether to time user session 1 t 1 

1 others n-ho can change parameters / (Xlch C ~ r t o n e )  
- ---- -1- file for saving user d~alogue / semrlog 

1 1  
1 

lastread 
I 
I the time the last read occurred 6554385 

las twr~te  I 1, 

, the time the last write occurred 6554390 1 

flag shows u7hether to tally errors / t 
one-bvte code uThlch identifies errors ,' 99 

tlmingfilename 6 
bnownusers evuser 

I sesionstart , I  

I 

systempauses " / number and slze of system pauses (See figure 3.ld.j I 

I 1 / separate errors by t v p  code after errorld / t 
I / tallvlng error datd (See figure 3.la.j 
2 1 file containing questlonnalres evstdquest 
2 file contamng user answers / semlanswers 

file to hold t m m g  lnformation (See figure 3.ld.l 
known users and r e l a t ~ o n s h ~ p  (See figure 3.le.l 
the time a r u n  started / 6554382 

I userpauses i 'I I number and size of user pauses (See figure 3.ld.l 1 
! lastactilrity 1 , I  / the time the last iio activity occurredv/ 6554385 

In phase one, the designer is asked to identify himself, the name of his application 

program, and the name of a file a-here the evaluat~on data mav be stored. If this evalua- 

tmn file is empty, the designer 1s i n v ~ t e d  to z l e c t  a pasword,  the deslgner must 

reproduce the p a w o r d  which v;as stored earlier in the evaluation file. This password 

scheme is intended to pro\-ide protection against casual tampering wi th  the evaluation 

parameters. The deslgner may set up  different evaluation files for the various appIication 

systems under   IS control. Once identified as a x7alid designer-user, the designer may 



~ - 

specify the names of' other people who will be allowed to u-st the-system-in~de~ignnef-fmode. 
- ~ - - - -  - - - -  

~ -- 

These people are also subgct  to the password constraints outlined above. - .  - -- --- 
- - . - -  _ --- - - 

l e x t .  the designer-may specify a lozfile for keeping a detailed log of user dialogue. 

- - ,/- - 
This feature is redundant in a U S I S  environment, belng replaced by the CNIS SCRIPT 

feature. Finally, the designer will indicate whether the evaluation system is to tally error 

messages from the application system to the user. I f  so, the tallies are kept under the pro- 

. - 
pert?: name ERROKS;I'LfT, the format of u-hich is shown in Figure 3.la in Backus-Naur- 

/ 
Form (BNF). 

Y 
i 

In phase two, the deslgner may build, modify, and/'or Inspect the evaluation ques- 

tionnaires. Discussion of this process is left to the next section. Three more properties of 

EVALSTUFF are set in  phase two. The first contains the file name where the question- 

naires are saved. The designer may use the standard default name (EVSTDQUEST) or pro- 

vide his own. The second property specifies the file name where user answers to question- 

nalres are to be stored. .Again, the designer may choose a standard name &\-'STDANS) or , 

provide his own. Finall?-, the program examines all existing questionnaires and builds a 

list of all possible user categories (such as enduser, programmer, or buyer), which is saved 

as property -4L7DIE\CIS. This list 6 used during application program runs, to ask a first- 

time user to identify his role wi th  respect to the application system. 

Figure 3.la. Format of Errorstuff 

Item Form 
errorstuff ::= (error*) 

, error := (errortype count) 1 
i errortype := nil I integer 0...255 
j count -_ - integer 

Where * means 0 or more occurences 



- - -- 

Phase three allows the designer to specify the timing of the various questionnaires. 

h c h  questionnaire may be glven upon startup of an application run, at  designer-triggered 

times during the run. or at end-of-run. The RNI' format of TIMINGSTUFF, the property 

in which this timing information is stored, is shfwn in Figure 3.1 b. 

Phase four sets only the property ES1X)FRUN. This is a one-byte code which the 

application program will 'print' to signal the end of the application run, at  which time it 

-, 
will have the side-effect of causing end-of-run questionnaires to be given to the user. 

In phase five, the designer specifies whether he wants to allow users to enter spon- 

taneous comments He mag spc i fy  any number of 'tr~gger-words' which, if read as the 

first element of a user response, uTill be interpreted. as the beginning of a comment. He 

may choose the name of a file where such comments will be stored for later inspection. He 

may also specify whether a comment will be passed on to the application program, or 

intercepted and 'swallowed' by the evaluation logic. Finally, he may specify whether 

comments should be scanned for key words or phrases. This latter feature is not strongly 

supported in the present version of the program, and is largely left as a future enhance- 

ment. If thoroughly developed, the feature would tally comments by such categories as 

praise, criticism, remarks concerning response times, and so forth. Figure 3.lc shows the 

BNF format of the p ropr ty  CO3IMENTPHRASES. 

Figure 3.1 b. Format of Timingstuff 

Item Form 
timingstuff ..- - (questionnaire-tlming*) 
questionnaire-timing Z= (questionnaire-number timing-info) 
timing-inf o := (timing-code*) 
timing-code - -- s I e l dspec 
d s p c  " -- ,- an integer 0,255 
dspecs ..- - (dspec*) 

Where * means 0 or more cxcurences. 



Figure 3 . 1 ~ .  Format of Commentphrases 

Item Form 
commentphrases == (phrasecategorv*) 
phrasecategory == (phrasecatnumber phrasecatheader phrasecatbody) 
phrasecatnumber := a positive integer i 
phrasecatheader r= a character string 
phrasecatbodv ..- - (phrase*) 
phrase == a character string 

-.- 
Where * means 0 or more occurences 

The sixth and final phase allows the designer-to specify whether to record timing 

information during user r u n s  Presently, the system can time a user's overall run length, 

and the number and length of 'system pauses' and 'user pauses'. These pauses are defined 

as follows: 

-4 system pause is the interval from the previous i/o activity to a write. 

A user pause is the interval from the previous i/o activity to a read. 

/ 

Timing information is stored on a separate file, the name of which may be specified by the 

designer during phase six. The BNF format of timing file records is shown in Figure 3.ld 

Figure 3.ld. Format of Timingfile 

Item Form 
timingfile I= (runtiming) 
runtiming == (userid systempauses userpauses sessionlength) 
systempauses r= pauseinfo 
userpauses .-- I- pauseinfo 
pauseinfo - ..- (number min max total) I nil 
nuinber == integer seconds 
min ..- - integer seconds 
total ..- - integer seconds 
sessionlength == integer seconds I nil 



.4 few other properties of EI'ALSTUFF are set, not in designer-mode, but when an 

application program is running. These include KNOWNUSERS, which keeps track of the 
./ 

identity of all users of an application in order to tell whether to administer first-time-user 

or repat-user questionnaires to them. Figure 3.le 'shows the format of KNOWNUSERS. 

-4lso included are various proprtles wrhich record the timing of i/o activities during an 

applicat~on run. 

3.2.1.2. Question Formats 
4 

The program allows a designer complete freedom in setting up questions, in that a 

question may be arbitrarily long, and may accept free-form or forced-choice answers from 

a user. In the standard questionnaires, most questions use a dichotomous (yedno) format, 

in an effort to minimize user time spent in answering them. Other questions use a forced- 

choice rating scale, offering the user four or five alternative answers. Still other questions 

allow the user to make a n j  response at  all. 

Many other question formats are possible, including numerical rating scales [ ~ u n d -  

berg, 19771 adjective checklist scales [Ciough, 19601 polar adjectives [Coombs and Alty, 

19811 and Likert agreement scales [Likert, 19321 The relative merits of these and other 

formats can best kx explored over the long-term use of the system. 

Figure 3.le. Format of Knownusers 

t 
/ Item Form 
i knownusers z= (userinfo*) 
( userinfo := (user-id relationships) 
j user-id := a character string 
1 relationships == (relationship*) 
i relationship == designer I knowledgesource I buyer I programmer i enduser I 
I Audience-dexriptor 

Where + means 0 or more wcurences 



3.2.1.3. Questionnaire Contents 

During phase two of a designer-mode run, the designer may examine, add, delete, or 

replace questionnaires and their co en t s  In general, the evaluation program treats the 

designer's terminal as a 'glass Te1etype"and dces not take advantage of features such as 

terminal page memories or u-indowing. It can thus be used on a wide variety of hardware, 

since it is not set up to take advantage of the idiosyncracles of a particular termlnal type. 

.A potential disadvantage of nor utilizing advanced features such as windowing is that 

marntenance of large questionnaires may &come awkward as information scrolls off the 

desqner's screen. This potential problem has been minimized by breaking questionnaire 

contents into 'categories' of questions, and by 'focusing' on a single category at a time, 

rather than upon an entire questionnaire. 

'--3 

The reader may find figure 3.2 useful w h l e  reading the following discussion.of a 

progression through a questionnaire's contents Figure 3.2 is a BSF representation of the 

formats of questionnaires (~nm-er-f i le  record formats are very similar to questionnaire 

formats and are shown in B S F  notation in figure 3.3.). Early in phase two, the designer is 

shou-n a list of all the questionnaires which presently exist and is invited to focus on a 

particular questionnaire or add a new one. If the designer chooses to focus on an existing 

questionnaire, he may then focus on the questionnaire's header, i t s  constituent categories, , 

or the characteristics of i t s  intended audience, in order to examine or change these values. 

or he  may choose to delete the entire questionnaire. 

F i~us ing  on the categories of a given questionnaire causes the program to display the 

header tines of all existing categories in the questionnaire and then invite the designer to 
- 

f ~ u s  on one of them or to add a new category, If he chooses an existing category, he may 

then focus on the category's header or its constituent questions in order to examine or 

change them, or he ma\; c h m  to delete the entire category. 



Figure 3.2. Questionnaire Format 

/ I t em Form 

i .iudience-info 
1 .Audience-experience 
/ Experience 
: Audience-type 
j -4udience 

Audience-descriptor 
Quest~onna~rr-info 
Questionnaire-header 
Categories 
Category 
Category-number 
CategoryLinf'o 
Category-header 
Questions 
Question 
Question-number 
Question-inf o 
Question-header 
Detail-lines 
Detail-line 
Commen t-flag 
Answer -values 
Answer-range 
.Answer-value 
Aux-questions 
Auxiliary 

(Questionnaire* 
(Questionnaire-number .Audience-info Questionnaire-info) 
a ps l t lve  integer 
!.4udience,esperience Audience-type) 
(Experience*) 
first-time I repeat 
( Audience*) 

a1 1 I designer i h nnn71edgesource 1 buyer I programmer I enduser I 
.A udience-descriptor 
a character string 
(Questionnaire-header Categories) 
a character string 
(Category*) 
(Category_I_number Category-info) 
a positive integer 
(Category-header Questions) 
a character string 
(Question*) 
(Question-number Question-info AUX-questions) 
a positive integer , 

(Question-header Detail-lines ~ o r n m e n t l f l a g  ~nswer-values) 
a character string 
(Detail-line*) 
a character s r i n g  
T I NIL 
(.\nsu-er-range*) 
(Answer-value Answer-value) 
S I L  I a character string I a number 
(.Auxiliary*) 
(Category -Ansnrer-triggers) 

1 .Answer -triggers (-Answer range* 1 

A 

IVhere * means 0 or more clccurreslces. 



Figure 3.3. Answer File Record Formats 

Item Form 
-4nswer-file == (Questionnaire-answers*) 
Questionnaire-answers := (User-id Questionnaire-a) 
User-id i= a character string 
Questionnaire-a ..- - identical to the Questionnaire 

format above, except Question-info is replaced by 
Answer-info and auxiliary triggers are always nil. 

Answer-info I -  -- (Ques~ion-header nil Comment Answer) 
Comment ..- - a character string I nil 
Answer == a character strinp l a  number 

Where * means 0 or more occurences. 

Similarly, focusing on the questions of a given categorv causes the program 

display the first lines of all exming questions in the category and then to invite the 

designer to focus on one of the questions or add a new question. If he chooses an existing 

question, he may then focus on its header (the first line), its body (the remaining lines), its 

comment trigger, its permissible answer values, or its auxiliary questions, in order to 

examine or change any of these values, or he may choose to delete the entire question. The 

comment trigger of a question is a switch that the designer may set so that the evaluation 

program will ask a user to comment or expand upon his answer to the question. Answer 

values for a question constitute an optional collection of permissible user responses. By 

manipulating answer values, the designer can cause the evaluation program to edit user 

responses to questions .and accept onlv valid responses 

Auxiliary questions were added to the question definitions a t  the suggestion of Nick 

Cercone. They provide an optional powerful recursive substructure to a question. A brief 

example should serve to illustrate this potential. One might wish to ask a multiple-choice 

. ,  . 
question of a user, such that If a user answered a ,  b', or 'c' one would just go on to the 

next question, but if the y r  answered 'd', one might want to ask a few extra questions, 

and if the user answered 'e' one might ask a different group of extra questions. These extra 



questions are implemented as auxiliary questions. Each question (including an auxiliary 

question) may have any number of categories of auxiliary questions. A category of auxili- 

ary questions will be asked of a user when the user replies appropriately to its parent 

question. The designer may focus on an auxiliary question category and its contents in the 

same way as he f&&s on any other category, as described above. 

After any component has been inspected and/or modified, the program allows 

further changes at the sabe level, or return to a higher level. Among the options possible 

at most levels is the ability to replicate an item (such as a question, category, or even an 

entire questionnaire) in order to make the nucleus of a new item. Thus, the designer can 

quickly and easily access and mcdif v any desired questionnaire components. In practice, 

the entire designer-mode run - can be completed in well under five minutes, unless the 

designer is making extensive revisions to the standard questionnaires. 

3.2.2. =changes to the Application Progpm 

From the outset, it seemed clear that the application system designer should be able 

to activate the evaluation system with the least possible disru 7 to his application pro- 

gram. T h s  goal was in potential conflict with the need for the evaluation logic to inter- 

cept all input-output (iio) instructions in order to sense user comments, time various 
I 

events, and log i/o acti.iritp to a separate logfile. The method used is as follou-s: 

( 1 )  The application designer inserts a single line at the beginning of his program of the 

form ,(Ih'ITE\-AL filename), where the filename refers to a file containing all per- 

tinent evaluation customization parameters. This is the file in which the property list 

of EVmFF has been saved by the designer-mode run described previously. IN- . 

TEkTAL senses that it is in user/application-mode rather than designer-mode, which 

t 

causes i t  to give any relevant start-of-run questionnaires to the user and perform - ./ 
various hi t iahat ion functions 



J 

The application designer changes all i/o instructions to their evaluation system coun- 

terparts. For instance, RE.4D becomes EVREAD and WRITE k o m e s  EVWRITE- For- 

tunately, such changes can be implement& easily by means of global editor com- 

mands in mast modern systems, and can easily be undone, if desired, by the same 

h 
means. 

/' 

Optionally, the designer may insert a lineaof the form (EVPRINC trigger) a t  any 

poi&) in his program in order to trigger mid-run questionnaires He may do this at 

will, using the same trigger values in order to present the same questionnaires more 

than once, or using different trigger values in order to present different question- 

naires. EVPRISC is the evaluation system equ~valent of the normal PRKC instruc- 

tion. 

Optionally, the designer map insert codes at the beginning of his error messages to 

the user, so that the evaluation logic can detect and categorize such messages ~ h e s e  

codes are stripped from the messages and are never seen b_v the user. 

The designer inserts a single line at the end of his program of the form (EYPRINC 

endtrigger), where the endtrigger causes the evaluation logic to administer any end- 

of-run questionnaires, and to save the results of the user run on appropriate files. 

In practice, all these changes can te made to a typical application program in a 

matter of minutes, and can be undone equally quickly, if necessary. Figure 3.3 shows a 

trivial LISP program Ilsting, where the program contains all the necessary modifications to 

activate the evaluation system. In the designer-mode run for this hypothetical application 

(not shown), the designer spcLfied that: mid-run questionnaires would be triggered by the 

character '?"' (decimal 37), error. messages would begin with '*' (decimal 421, and e n d a f -  

run questionnaires would k triggered by ? (decimal 33). Comments are prefaced by 'f in 
& 

the Wing. . 



Figure 3.4. 'Tinytest'. A Program to Use the Evaluation System. 
4 

; Thls prdgram 1s pst a shell for testing the evaluation system. 

; ; F m t  h a d  the niam evaluauon loglc. It ivill load anything else it needs 

(load 'elrmaln i 

; Sou- set up the eva1uat10.n environment and g ~ v e  any start-up questionnaires 

i 
; Displab a message using the modified funct~ctn eirmsg rather than msg. 

(ei-msg "Tmy here, gust to prlnt somethng." S )  

; Demonstrate reading, using evcleanread rather, than cleanread. 
; The evaluation system is noting timi'rig of i/o activities and / 

L ; monitoring inputs to see whether they are user comments. . . 

(eirmsg "Let's do a feu- reads. Reply stop when you've had enough." N) 
lQw 
(cond ((null (equal (ercleanread) 'stop)) (go hop))) 

; Mid-run questionnairds) can de triggered at the designer's request 

(evmsg "Tiny again. I11 try to trigger some mid-run stuff now." XI 
(evprinc ( a q i  37)) 

; The designer has told the evaluation logic that messages starting with 
; aqasterisk are to be tallied as error messages - 

(evmsg "Tiny again. Nou- let's send a couple of dummy error messages" IC') 
(evmsg *1 "Here an error of type .one.' S i 
(evmsg *2 "Here 15 an error of type two." S) 

; The dmgner  now slgnak end-of-run by displavlng the,pre-arranged code. 

- [evJasg "Fm? here. Time to t q g e r  end of run  stuff." N) 
( e v p m c  iasclr 33))' 
(evmsg "Tmy s r g m q  off noa-." 1))) 



I .  
.d CHAPTER 4 

4.1. A Dialogue With an Imaginary E~aluation System 

The following annotated dialogue fj-agment represents an early attempt to define the 

kinds of interactions which could cxcur between a system designer and the evaluation 

program. The designer is specifying'the type of evaluations to be performed. The evalua- 

tion program will note these specifications and carry them out when an, 'ordinary' bser 

activates the system. In this sample dialogue, the designer's inputs are indicated by bold 
- 

face type. Fmt, the program identifies the system to be evaluated, the designer-user, and 
e -  

. various miscellaneous mforma~on.  

(initeval nil) 
This program helps evaluate other programs , 
Do you wan; instructions? (Y/S). 2 

no 
PHASE 1: Generd initialization. 
~ h g t  file can be used to save run-independent evaluation data? 
f oofile I? 

fnofile already e&ts (C)lear it, (Xkld to it, or ( N k w  filename? 
C f 

foofile cleared. 
JVhat is the name of the system or program to be evaluated? 
f w y s t e m  . 
This program will recognize you in future as the main system evaluator: 
Please enter your namg. 
John Doe 
Please choose a password. . . 

X ,  .t P 

Again please, to h sure. - ri - 
\Vill you allow- some other person to change evaluation rules? (Y/N) 
Y 
Please provide the name of andther evaluator. 
Jane Doe 
The new evaluator can c h m  a w o r d  when (dhe uses the program. 
Will you allow some other person to change evaluation rules? (Y/N) 
XO 



/ 
d What file can be us@-@&, user runs? 

f oolog 
foolog created. 
Tally error rn ges from the svstem to the user7 (1'/5) 
Y 
Enter numer~c - 1ue of character to ~ d e n t ~ f v  an error message (0.,255). 
0 

ok 

t 
 tall^ error messages b\ a type code followmg this character? ()'A) 

PHASF 1 complete. 
Reenter phase 1 to change dnvthmg7 (Y/N) 
no 

Sest ,  the program sets up a questionnaire to be given to first-time system users It 

was not vet realized that dlff erent user types might warrant different qdestionnaires. 

PHAGE 2: Questions for first-time system users 
Give a questionnaire when a first-time user signs on to foosystem? (Y/N) 
Yes 
Do vou want to see a summarv of the new user questionnaire? (Y/N) 
Y 
The questionnaire for first-time users includes: 
1. Introductory message and request for help from user. 
2. user name, age and sex. 
3. user computing eiperience level. 
4. user education level. 
5. user motivation (ie stated reasons for using the system). 
6. user system preparedness (ie how well briefed on the system). 
7. user mood (eg level of contentment, frustration, anger). 
8. user alone or accompanied., 
9. user report on site conditions. 

Enter number ( 1  to 9) to see details of a categorv (0 if none wanted). 
9 

Now, the designer may browse through the contents of a category. The menu 

prompting style is comprehensive but bulky. It was not yet obvious that this sequential 

st.yle could be annoyingly time-consuming. 
rr 

Site Conditions (View as many questions as you wish): C 

The noise level here is 
1. Much too quiet. 
2. Somewhat more quiet than I would like. 
3. Just about ideal for my purposes. 
4. Somewhat more noisy than I would like. 
5. Much too noisy. 



Question is forced choice response. 
Acceptable answers are: 
1,2,3,4,5. i. 

There are no auxiliary questions to this question. 
Use this question 'as is'? ( l ' /N)  
ok 
\.ie\v next q & s t i o n ? - i ~ , / . ~ )  
ok 
The temperature here is: 

1. Much too cold. 
2. Somewhat more cold than I would like. 
3: Just about ideal for this kind of work. 
4. Somewhat;more warm than I would like. 
5. Much too warm. 
Please add a comment to explaln tvhy you-chose number x above. 

Question is forced choice response. 
-4cceptable answers are: 

a 1,2,3,4,5. 
" There are no auxiliary questions to this question. 

Use this question 'as is'? (Y/K) 
no 
(Clhange or ( ~ k l e t e  the question or adjust acceptable CR)esponses? 
D 
Question temperature here deleted. - 
\..iew next question? (Y/N) 

l yes  
The lighting here is: 

1. !'iluch too bright or glaring. 
2. Somewhat more bright or glaring than I would like. 
3. Jusr about right for this kind of work. 
4. Somewhat more dim or dark than I would like. 
5. Much too dim or dark. 
Please add a comment to explain why you chose number x above. 

Question is forced choice response. 
Acceptable answers are: 
1 ,r,3,4,5. 
Let-el 1 auxiliary question(s) present. View auxiliary? (Y/N). 
yes 
Descending to lower level: 

This situation has existed for: 
1. Over a year. 
2. Six months to a year. 
3. Three to six months. 
4. Under three months. 
5. Don't know. 

Question is forced choice response. 
Acceptable answers are: 
1,2,3,4,5. 
There are no auxiliary questions to this question. 
-Answers triggering this auxiliary are: 



192 
Cse answer trlggers 'as is'? O-/X) 

Y 
Use this question 'as is'? ()-%) 

Y 
View next auxiliary question? (Y/N) 
no 
rldd an auxiliary question? (17;S) 
no 

At this stage, the possibilities for confusion arising from nesting of auxiliary ques- 
i 

tions are noticeable. This example only descended one level, but the questions "View next 

auxiliary question?" followed by ".Add an auxiliary question?" may already puzzle the 

designer-reader. X quick succession of such questions from a nested depth of three or four 

levels would no doubt be very confusing. The example continues. 

Returning to higher level 

Use this question 'as is'? (E'/S) 
Yes 
View next question? (Y/N) 
no 
Add a question to category site conditions? (Y/N) 
n 
1-ou may look at another category now, if you like. 
Do you want to see the categories in the questionnaire? (Y/N) 
n 
Enter number (1 to 9) to see details of a category (0 If none wanted). 
0 
Delete an entire categorv? (\-/Ti) 
no 
Add a new (custom) category' (Y'N) 
no 
Tiear entire lmodified) questlonnalre now? (E':N) 
no 
Questionnaire saved on file foofile. 
PHASE 2 complete. 
Reenter phase 2 to change anything? (Y/N) 
no 

The example c o n t i n u s  As with the lint-time user questionnaire, i t  was not immedi- 

ately obvious that different types of users might warrant different repeat-user question- 

n i i r e s  

ep PHASE 3: Questions for repeat system users 



ep Glve a repeat user questionnaire when a repeat user signs on? (Y/N) 
Yes 
Do you want to see a summary of the repeat user questionnaire? (YYIV) 
Y 
The repeat user questionnaire includes 
-. 
and so forth. 

' I  

The preceding dialogue fragment illpstrates the intent of the designer-mode portion 

of the evaluation system, but contains several features, some minor and some substantial, 

which deserved alteration. For instance, a single system password for all authorized 

designers should suffice, rather than having each designer create his own password. Next, 
I 

and more importantly, it seemed unwise to tie the first-time or repeat-user attribute 
* 

directly into a questionnaire. A designer may want to give a particular questionnaire to 

first-"time users at one point, and give the same questionnaire to repeat users at another 

point. A third and substantial area of improvement is in the display of questions The for- 

mat illustrated is slow, bulkv and (worst of all) sequential in nature. Next, it became 

apparent that different user classes (buyer, programmer, etc) often different 

questionnaires'The actual system implementation benefited from the lessons learned in 

developing imaginary dialogues such as  the preceding example. 

4.2. An Actual Dialogue With the Evaluation System. 

The following annotated dialogue took place between a designer and an implementa- 

tion of the evaluation program. Again, the designer is specifying the type of evaluations 

to be performed The evaluation program notes these specifications and carries them out 

when an 'ordinary' user activates the application system. The application system in this 

example is Selectmicro, a small-scale expert system which helps consumers pick a micro- 

computer appropriate to their needs. A brief description of Selectmicro appears in Appen- 

dix Ei The evaluation program can be invoked stand-alone, as in this example, or from 

w i t h  a program. In the latter case, i t  is passed the name of a file containing the evalua- 

tion specifications established in an earlier stand-alone run (as was done in the 'tinytest' 



example of Figure 3.4). Note that the amount of effort expended by the designer is sub- 

stantially reduced compared to the example of' sectlon 4.1. The program begins with an 

(optional) explanation of its function. &signer inputs are shown in bold face type. 

Cic lisp 
Franz Lisp, Opus 38.79 
- > (load 'evalmain) 
[load evalmain] 
t 
- > (initeval nil) 
lniteval. @ Copvright 1984, Fred 3. Martin 
This program helps evaluate other programs. 
Do you want instructions? (?-In) y 
Thank you for using the evaluation package. 

The program you have called can be used in two ways. 
It can set up an evaluation environment, or conduct an evaluation. 

ix'hen called wlth a null parameter Ilst, (as you have just done), 
~t assumes that vou are a system des~gner who w ~ l l  prov~de rules 
for havmg your applicat~on programk) evaluated. 

This program will ask you various questions, and will use your 
answers to define the evaluation criteria. -4mong other questions, 
i t  will ask you to provide a filename where it can store the 
information you supply. After you finish the present initialization 
run, you will be able to have any program evaluated by inserting 
the statement '(initeval filename)' as the first instruction in 
your program. The filename will be the name you choose in this run, 
namely the file where initeval stores the information you are about 
to provide. 

Press s to stop the display, any other key to see more. 
X 

This run consists of six distinct phases. 
Phase 1 does general initialization, asking you for various filenames. 
Phase 2 lets you browse the user questionnaires, altering them at will. 
Phase 3 gathers information from you about questionnaire timing. 
Phase 4 asks how to identify end of run for vour application. 
Phase 5 asks vou about spntaneous user comments. 
Phase 6 allows you to specify automatic data gathering parameters 

In all cases, Just reply to the prompt messages. 
They will  lead you through all six phases 

The program now leads the designer through its general initialization 

recognize that file 'semisave' is empty, and that this must therefore be a new 

phase. It will 

application. 



. .. . 

Phase 1: General Initiali7ation. 
What is the name of the application system or program to be evaluated? 
selectmicro 
What file can be used to save run-independent evaluation data'? 
semisave 
Please enter vour name. 
Fred Martin 
This program will recognize you in future as a valid system evaluator 
for selectmicro. 
Please choose a password. 
X 

Again please, to be sure. 
X 

Will vou allow someone else to change evaluation rules? (y in)  y 
Please provide the name of another evaluator. 
Nick Cercone 
Will you allow someone else to change evaluation rules? (y in)  n 
What file can be used to log user runs? 
semilog 
Tallv error messages from your svstem to the user? (y/n) y 
Enter numeric value of ascii character which will precede 
error messages from your system to the user (L.255) 0 
Tally error messages by a tvF' code following the error identifier? (v/n) y 
Phase 1 complete. 
Reenter Phase 1 to change anything? (y/n) n 

Next, the program allows questionnaire creation or modification. Since no question- 

naires exist prior to this example run, this phase becomes fairly time-consuming. Once 

'standard' questionnaires have been created, this phase should .normally be very brief. In 

this example: question one shows a brief (single-line) question with a designer-specified 

allowable answer range; question two shows another simple question with individual 

designer-specified allowable ansxvers, question three shows a multiple-line question where* 

the user must provide an ansxver from a given range, but will also be asked to comment 

(expand upon) hls answ-er; qt;lestions four through six are omitted for the sake of brevity. 

Phase 2: Questionnaire Contents 
What file holds the questionnaires? 
Enter filename or choose ( s h n d a r d  file default. 
S 

Save questionnaire answers on what file? 
Enter filename or choose (shandard file default. 
S 

The following questionnaires presently exist: 
nil 
Enter number of questionnaire to focus on: 



Cse 0 if none, use 999 to add a new questionnaire. 999 
Questionnam number 1 
Should questionnaire be given to (flirst-time users, to 
(rkpeat  users or to ( b h t h ?  f 
\Vhat is the intended target audience type for this questionnaire? ... ;I- 

(aJll system users, ( n h  audience type known yet, or (sjpecific subgroups-a ,'- 

Please enter questionnaire description. 
User Character is t ics  
Add a categorv to questionnaire (Lser Characteristics)? (y /n)  y 
Please enter category description. 
Basics 
.Add a question to category Basics? ( y / n )  y 
Question number: 1 
Please enter the first line of the question. 
Please e n t e r  your age at your neares t  birthday. 
Enter next line. Reply nii i f  no more lines. 
n i l  
.Ask respondent to comment on answer? (y.:n) n 
-Add an allowable answer for t h s  question? (y:n) y 
(sjingle value or (r)ange of values? r 
Please enter low value. Use nil if none. 3 
Please enter high value. Cse nil if none. 123 
Add an allowable answer for t h s  question? (yin)  n 
Current question is: 
(Please enter your age at  your nearest birthday.), 

Add a n  auxiliary question category to this question? ( y / d  n 
Finished with auxiliary question category for question 
(Please enter your age at your nearest birthday.). 

Peverting to higher level. 
Add a question to category Basics? (y /n )  y 
Question number: 2 
Please enter the first line of the question. 
What is your sex? Please reply m o r  f. 
Enter next line. Reply nil if no more lines. 
nil 
.Ask respondent to comment on anmer?  ( y i n >  n 
Add an allowable answer for this question? (y./n) y 
( s h g l e  value or (rjange of values? s 
Please enter value. 
m 
-Add an allowable a m r e ?  for this question? (yi'n) y 
(s)ingle value or (rlange of values? s 
Please enter value. 
f 
-4dd a n  allowable answer for this question? (y/'n) a 
Current question is 
(What is your sex? Please reply m or f.1- 

Add an auxiliary question category to t h ~ ~  question? (y/n) n 
Finished wi th  auxiliary question category for question 
(What is your sex? Please reply m or f.). 

Reverting to higher level. 



Add a question to category Basics? (y.'n) y 
Question number: 3 
Please enter the first line of the question. 
What is your computing experience? Answer with the appropriate letter. 
Enter nest  line. Reply nil if no more lines. 
a Never used a computer before now. 
Enter nest  line. Reply nil fi no more lines. 
b Occasionally use computers (less than once a month). 
Enter next line. Reply nil if no more lines. 
c Often use computers (one to ten times a month). 
Enter next line. Reply nil if no more lines. 
d RegularIy use computers (eleven times a month to daily). 
Enter next line. Rep11 nil if no more lines. 
e Constantly use computers (more than once a day). 
Enter next line. Reply nil if no more lines. 
nil 
Ask respondent to comment on answer? ( y /  n) y 
Add q-~ allowable a m e r  for this question'? (y /n)  y 
(shngle value or ( rhnge  of values? r 
Please enter l o x  value. cse nil if none. a 
Please enter high value. Use nil if none. e 
Add an allowable a m e r  for this question? (y;n) n 
Current question i s  
(What is your computing experience? Ansurer with the appropriate letter.),. 

Add an auxiliary question categon- to this question? (y/n) n 
Finished with auxiliary question category for question 
(What is pour computing experience? Answer with the appropriate letter.). 

Reverting to higher level. 
-4dd a question to category Basics? (y/n) y 

Questions four, fix-e, and six omitted 

Question seven illustrates the creation of an auxiliary question category. If a u=r 

indicates that his m d  is not "relaxed, contented, or happy", then the program will ask an 

auxiliary question to try to discover the cause of the user's problem. 

Question n ~ ~ n l b e r :  7 
Please enter the first line of the question. 
What is your present mood or frame of mind? 
Enter nest  h e .  Rep13 nil if no more lines. 
Choose the letter that comes closest to describing how you feel now. 
Enter next line. Reply nil if no m m  lines. 
a Relaxed, contented or  happy. 
Enter next line. Reply nil If no more l i n s  
b nervous, apprehensive, or anxious. 
Enter next line. Replp nil If no more lines. 
c angry, upset, or frustrated. 
Entsr next h e .  Reply nil If no more,lmes. 



nil 
.Ask respondent tu cornmenr on answer? i y  n )  n 
.Add an allou-qble a m u e r  for this question'? ( y ~ n )  y 
(shngle ;,slue or !r;hngs of 1-alues? r 
Please enter lo\i- valus. Lse nil ~f none. a 
Please enter high 1-alue. Lst.  nil if none: c 
.Acid a n  allou-able am-,::<r 1 trr this question" ( y l n )  n 
('urrent quesrlon is 
(1i.hat is your presenr m w ~ i  or frame of mind?),. 

.Add an auxiliary questior? category to this question? ( v  n )  y 
Please enter category dexriptlon. 
more on bad m e  
Add a question to cawwry !'more on bad m o d ) ?  (?..In) y 
Question number: 1 L, = 
Please enter the first line of the question. 
Please indicate the main cause of your present mood. 
Enter next line. Kepi!' 31:: I! n o  more lines. 
a Personal problems leg marital family, health). 
Enter next line. Rep]\- nil I: no more lines. 
b Problems related to work or school (eg workload, argument with boss). 
Enter next line!. Repi!- rill I:' no more lines. 
c Problems related to your surroundings teg weather, noise). 
Enter next line. Reply nil if no more lines. 
d Problems related to this program or system. 
Enter next line. Reply nll if no morelines. 
nil 
.Ask r e spnden t  to comment on answer'? ( ? in )  n 
_Add an allowable azs-xrr ftrr thisquestion? ( _ v .  n )  y 
(s)ingle value or ( r  l a q e  of -.-alues'? r 
Please enter low \-alue. Lse nil if'none. a 
Please enter high value. L se nil if none. d 
Add an  allowable ansu-er for this question? (y!n) n 
Current  question i s  
(Please indicate the main cause of your present m o d -  

Add a n  auxiliary question category to this question? ( v i n )  n 
Finished wi th  auxiliary question categorv for  question 
(Please indicate the maln cause of your present mood). 

Reverting to higher lei-el. 
-4dd a question to category (more on bad mood)? (y /n)  n 
Add an  answer value to lrigo,er this category? (y /n)  y 
(s)ingle value or ( r ~ a n ~ c  t b i  :.aluex?s 
Please enter value. 
C 

.Add an  a n w e r  value tc! r r i g ~ e r  this ca tegoc?  (vin)  n 
j'ou ma)- add another a u ~ i l i a r y  category now, if you want. 
Current  question IS 
(%'hat is your present mood or frame of mind?), 

.Add an  auxiliary quemon category to this question? (y/n) n 
Finished wi th  auxiliarv question category for question 
( \ l h a t  is your present m d  or frame of mind?). 

Reverting to higher level. 
.Add a question to ca1egorl; Basics? (y 'n) y 



Questions eight and nine omitted for the sake of brevity. 

Add a question to category Basics? (v/n) n 
Add a category to questionnaire (User Characteristics)? (v /n)  n 
The following questionnaires presently exist: 

Number Header 
User Characteristics 
Experience Type 

1 (L'ser Characteristics) (first-time) (all) 

Enter number of questionnaire to focus on: 
Use O if none, use 999 to add a new questionnaire. 0 
Write questionnaires to what fileq 
Enter filename or choose (skandard file default. 
S 

Phase 2 complete. 
Reenter phase 2 to change anything? (y/n) n 

The questionnaire(s) developed to date have now been safe1~- stored on d ~ s k  and the 

program moves on to collect other information from the designer. Throughout these 

examples, note that the ex.aluation program gives fairly long, detailed prompt messages but 

requires only simple (often one-charatter) respnses from the designer. Designers are 

expected to change questionnaire contents infrequently, so the detailed prompt messages 

are appropriate. If these derailed prompts were seen often, they could become annoying. 

Phase 3: Questionnaire timing. 
The following quest~onnalres presently exm: 

Sumber Header IVhen Gis~en 
1 (User Characteristics) not specified. . 

Enter number of questionnaire to focus on: 
Cse 0 if none. 1 
Questionnaire 1 is presently given at: 
ume not specified. 
Give questionnaire at (shartup, under (dksigner control, 
or at  (e)nd of run'?, , 

Enter any combination of s, 4 and e, separated by spaces, or 
! n h  change. s 
Questionnaire 1 is presentl_v given at: 
startup. 
Give questionnaire at (dtartup, under (dksigner control, 
or at (e)nd of run'?, 
Enter any combination of s, d, and e, separated by spaces, or 
(n)o change. n 
Enter number of to focus on: 
Ux 0 Lf none. 0 
Phase 3 complete. 



Reenter phase 3 to change anything? (?in) n 
Phase 4: End of Run Specifications. 
What character will you send to signal end of run and trigger 
any end-of-run questionnaires'?,. 
Enter numeric xTalue of.ascii code (0,255) 255 
Phase 4 complete. 

Here, the designer may choose words u~hich will be interpreted as comment triggers. 

For instance, if a user response begins with the word 'comment', it will intercepted by 
f. 
/ 

the evaluation logic and .sa17ed on file 'semicomments' -, 

Phase 5: Spontaneous Kser Comments. 
Present trigger keylvords for user comments are: 
nil 
Enter revised keyu70rds, or the word nil to disallour spontaneous 
user comments, or (n)o chgnge to the present list. 
comment complaint beef 
Present trigger keyu~ords for user comments are: 
(comment complaint beef) 
Enter revised kepwords, or the word nil to disallow spontaneous 
user comments, or (n)o change to the present list. 
n 
Scan user comments for words or phrases of interest? ( y / d  n 
Should user csmments be (ihtercepted by the evaluation svstem, 
or (fhrwarded to vour application program? i 
Save user'comments on a separate file? (yin)  y 
Please enter filename: semicomments 
Phase 5 complete. 
Reenter phase 5 to change anything? (y/n) n 
Phase 6: Automatic Data Gathering Parameters 
The evaluation system can time system pauses 
Thls feature is presently set off. 
Toggle t b  feature? (y/n) n 
The evaluation system can time user pauses. 
T h  feature is presently set off. 
Toggle this feature? (pin)  n 
The evaluation system can time the length of user sessions 
This feature is presently set off. 
Toggle this feature? ( y  n)  n 
Save timing information on n-hat file? 
semitiming 

Phase 6 complete. 
Reenter phase 6 to change anythmg? ( ~ / n )  n 

lniteval completed. 



n 

Jf 
The program is now complete and control 

ues, showing how the designer might return at 

is returned to LISP. The example contin- 

a later date to modify the questionnaires 

or change other parameters Since the 'semisave' file now exists, the designer is subjected to 

a password check before he is allowed access to the evaluation data. 
7 

-> (exit) 
Ic 
7~ lisp , . 
Franz Lisp, Opus 38.79 
- > (load 'evalmain) 
[load evalmain] 
t . * 
- > (initeval nil) 
Initeval. @ Copyright 1984, Fred J. Martin 
This program helps evaluate other programs. 
Do you want instructions? (y/n) n B 

Phase 1: General Initialization. 
What is the name of the application system or program to be evaluated? 
selectmicro 
What file can be used to save run-independent evaluation data? 
semisave 
semisave already exists (uhe it anyway or ( d e w  filename? u 
Please enter your name. 
Fred Martin 
[load semisave] 
Please enter password. x 
U'ill you allow someone else to change evaluation rules? (y/n) n 
What file can be used to log user runs? 
semilog 
Tally error messages from your system to the user? (y/n) y 
Enter numeric value of ascii character which will precede 
error mesmges from your system to the user (0-255) 99 
Tally error messages by a type code following the error identifier? (y/n) y 
Phase 1 complete. 
Reenter Phase 1 to change anything? (y/n) n 

The designer xvill add a second questionnaire. Question one shows some of the power 

of auxiliary questions If a user reply indicates a nolsy environment, an auxiliary question 

is asked to try to identify the source of the noise. If the answer to this auxiliary question 

indicates that computer equipment is the noise source, an auxiliary question te this ques- 

tion is asked, to try to identlfy the particular piece of noisy equipment. 

Phase 2: Questionnaire Contents 
What file holds the questionnaires? 
Enter filename or c h m  (shndard file default. 



s 
[load evstdquestl , 

3iia.l.e questionnake answers on what file? 
Enter filename or c h t ~ ~ s r  iskandard file default. 
S 

The folloiving quesrionnaires p r e s e n t l ~  exist: 

User Characreristics 
Experience Type 

1 (User Characteristics) (first-time) (all) 

Enter nurnberbf questionnaire to fncus on: 
L se 0 if none, use 999 to add a new questionnaire. 999 
Questionnaire number 2 
Should questionnaire k gix-en to ffjirst-time users, to 
Irkpeat  users, or to (bjoth? b 
XVhat is the intended target audience type ior this questionnaire?.- 
(all 1 system users, (n)o audience type knox-n Fet, or (sbci f ic  subgroupsa 
Please enter questionnaire description. 
Physical Surroundings 

-x -4dd a category to questionnaire (Phvsical surroundings)? (yin)y 
Please enter category d s r l ~ t i o n .  
Basics 
Add a question to category Basics? (y ln)g  
Question number. 1 
Please enter the first line of the question. 
The noise l e ~ e l  here is 
Enter nest  line. Reply nil if no  more lines. 
a Much too quiet. 
Enter nest lint. Rep13 nil'if no more Lines. 
b Somewhat more quiet than 1 would like. 
Enter nest line. Reply nil if no more lines. 
c Just abut  ideal for my purposes. 
Enter next line. Reply nil if no more lines. - 
d Somewhat more noisy than 1 would like. 
Enter next line. Reply nil If no more h e s .  
e Mach too noisy. 
Enter next line. Replv nil if no more lines. 
nil 
-Ask respondent to comment on answer? (y /n )n  

I Add an allowable answer for this qumion? (y.'n)y . 
(dingle value or (r)ange of values'lr 
Please enter loxv Value. Lse nil if nonea 
Please enter high value. Lse nil if none& 
Acid an aliowable a m e r  for this questiw? (y!nh 
Current quenion i s  
(The noise level here k), 
-4dd an auxiliarv question category to  this question? (p/n)g 
Please enter categofy description. 
No* Source 
-4dd a question to catego- (Noise Source)? (p/n)y 
Qwaion number: i 
Please enter the first line of the question. 
%%at is the main sou= of the noise? 



Enter next line. Reply nil if no more lines. 
a Computer equipment. 

' 
Enter next line. Reply nil If no more lines. . 
b Other equipment. 
Enter next line. Reply nil if no more lines, 
c Voices. 
Enter next line. Reply nil if no more lines. 
d Traffic or other outside noise. 
Enter next line, Reply nil if no more lines. 
e Other sources. 
Enter nest line. Reply nil if no more lines. 
nil 
.Ask respondent to comment on answer? ( y / n h  
.Add an allowable answer for this question? (v/n)y 
( s h g l e  value or (r)ange of values?r 
Please enter low7 value. Use nil if nonea 
Please enter high value. Use nil if n0ne.e 
Add an allowable a m r e r  for this question? ( y / n h  
Current question is: 
(What is the main source of the noise?), 

Add an auxiliary question category to this question? (y/n)y 

Kow the second level of auxiliary questionfs) is added. Questions a t  t h  level will 

- only be asked when a user triggers the level above it, and also gives appropriate answers 

to the parent auxiliary question. 

Please enter category description. 
Source of equipment noise 

( Add a question to category (Source of equipment noise)? (g/n)y 
', Question number: 1 

Please enter the first line of the question. 
Which piece of equipment is mainly responsible for the noise? 
Enter nest line. Reply nil If no more lines. 
a ~ririteds). C 

Enter next line. Reply nil if no more lines. 
b ~e~tx>ard(s).  i- 

Enter nest line. Reply nil if no more lines. 
c Terminal huh or whine. 
Enter next line. Reply nil If no more lines. 
d Other sources. 
Enter nest line. Reply nil if no more lines. 
nil 1 

. -bS; respondent to comment on answer? ( y / n h  
. Add an allowable answer for t b  question? ( y / n b  

(s)mgle value or (rlange of valuw?r 
Please enter low value. Use nil if nonea 
Please enter high value. Use nil if n0ne.d 

-- ,4dd an  allowable answer for this question? (y/n)n 
Current question is 
(FThich piece of equipment is mainly responsible for the noise?), 



-4dd an auxiliary question category to this question? (y/n)n 
Finished with auxiliary question category for question 
(Which piece of equipment is mainly responsible for the noise?). 

Reverting to higher les7el. 
Add a question to category (Source of equipment noise)? ( v / n h  
Add an answer value to trigger this category? (y/n)y 
(shngle value or (rjange of values?~ 
Please enter value. 
a 
,4dd an answer value to trigger this category? ( y / n h  * 

You may add another auxiliary category now, if you want. 
Current question i s  \ 

(What is the main source of the noise?), 
Add an auxiliary question category to this question? (y/n)n 
Finished with auxiliary question category for question 
(What is the main source of the noise?). 

Reverting to hgher  level. 
.4dd a question to category (Noise Source)? (y/n)n 
Add an answer value to trigger this category? (y/n)y 
(dingle value or (r)ange of values?r 
Please enter low value. Use nil if n0ne.d 
Please enter hlgh value. Use nil if n0ne.e 
Add an answer value to trigger this category? (y/n)n 
You may add another auxiliary category now, if you want. 
Current question is 
(The noise level here is),. 

Add an auxiliary question category to this question? (y/n)n 
Finished with auxiliary question category for question 
(The noise level here is). 

Reverting to higher level. 
Add a question to category Basics? ( y /'n)y 

'7 

The designer goes on to add more questions and another entire questionnaire, the 
', t 

details of which are omitted for the sake of brevity. The example continues as phase 3 

begins. 

Phase 2 complete. 
Reenter phase 2 to change anything? (y/n) n 
Phase 3: Questionnaire timing. 
The following questionnaires presently exist: 

Number Header When Given 
1 (User Characteristics) startup. 
2 (Physical Surroundings) not specified 
3 (Summary of user impressions) not specified. 

Enter number of questionnaire to focus on: 
Use 0 if none. 2 



Questionnaire 2 is presentlv given at: 
time not specified. 
Give questionnaire at (s)tartup, under (dksigner control, 
or a t  (ejnd of run? ... 
Enter any combination of s, d, and e, separated by spaces, or 
(n)o change. d 
What value will you send thtrigger this questionnaire7.,. 
Enter numeric value of ascii code (0,255) 35 
Questionnaire 2 is presently given at: 
designer triggers with 35. - 4 

Give questionnaire a t  (s)tartup, under (dksigner control, 
or at ( e h d  of rup?,. 
Enter any combination of s, d, and e, separated by spaces, or 
(nk,  change. n 
Enter number 6f questionnaire to focus on: 
Use 0 if none. 3 
Questionnaire 3 is present1 y given at: 
time. not specified. 
Give questionnaire at (s)tartup? under (dksigner control, 
or at ( e h d  of run?, 
Enter any combination of s, d, and e, separated by spaces, or 
(n)o change. e 
Questionnaire 3 is presently given at: 
end of run. 
Give questionnaire at (s)tartup, under (dlesigner control, 
or at ( e h d  of run?... L 

Enter any combinatidn of s, d, and e, separated by spaces, or 
(n)o change. n 
Enter number of questionnaire to focus on: 
Use 0 if none. 0 
Phase 3 complete. 
Reenter phase 3 to change anything? (y/n) y 

4 s  shown below, it is convenient to reenter phase 3 to double-check that the various 

questionnaires will be given at the desired times. Phases four and five are omitted for the 

sake of brevity. The example then continues with phase six. 
* 

Phase 3: Questionnaire timing. 
The follou~ing questionnaires presently exist: 

Number Header When Given 
1 (User Characteristics) startup. 
2 (Physical Surroundings) designer triggers with 35. 
3 (Summary of user impressions) end of run. 

Enter number of questionnaire to focus on: 
Cse 0 if none. 0 
Phase 3 complete. 
Reenter phase 3 to change anything? (y/n) n 

. Phases four and five are omitted 



Phase 6: -Automatic Data Gathering Parameters 
The evaluation system can time system pauses. 
This feature is presently set off. 
Toggle this f'eature? (y /n)  y 
Oh: 
The evaluation system can time user pauses. 
This feature 1s presently set off. 
Toggle this feature? (y/'nj y 
OK 
The evaluation svstem can time the length of user, sessions. 
This feature is presently set off. 
Toggle this feaiure? (y /n )  Y 
OK 
Save timing information on what file? 
semitiming 

Phase 6 complete. 
Reenter phase 6 to change anvthing? (y/n)  n 
File semisave exists. OK to overwrite? (y/n) y 
Initeval completed. 

Tbe program is now completed, Before leaving LISP, the designer displays the pro- 

perty list of E\'.LUS?Z'FF in order to check its contents. 

- > (plist 'evalstuff) 
(timesessionlength t timeuserpauses t timesystempauses t 
timingfilename semitiming commentfilename semicomments 
commentfate intercept 
usercomments (comment complaint beef objection) 
endofrun 255 
timingstuff ( (1  (s)) (2 (35)) (3  (el)) 
ansfilename evstdans questfilename evstdquest 
tallyerrortype t errorid 99 tallyerrors t logfilename semilog 
evaluators ((Fred Martin) (Nick Cercone)) password x 
evalfilename semisave application selectmicro) 
-> (exit) 
% 

43.  A User-run of a Program with the Evaluation System 

The follou-ing annotated dialogue excerpt reflects the interactions between a user 

who  is trying the Selectmicro program with the evaluation package attached to it. 

Selectmicro immediately passes control to the evaluation logic, since the statement 'hi- 

leva1 'semisaveY has been inserted a t  the beginning of Selectmicro. The evaluafion logic 
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reads the file 'semisave' and discovers that John Doe is a new user of Selectmicro. It there- 

fore gives fairly detailed introductory remarks Had John Doe been a repeat user, he 

would have been 'welcomed back' to Selectmicro and reminded about the comment 

feature. For the sake of clarity, outputs from the evaluation program (as opposed to those 

from Selectmicro itself) have been prefixed by 'ep'. User inputs are shown in bold face 

- > (selectmicro) 
ep Please enter your 'evaluation identification code'. 
ep If you do not have such a code, then enter your name. 
John Doe 
ep .According to the system files, you have not used selectmicro with the 
ep evaluation feature kfore.  
ep The evaluation feature is a program which is attached to selectmicro. 
ep It gathers information from users hke yourself on a variety of topics. 
ep T ~ I S  information is passed on to the designers of selectmicro so that thev 
ep can further improve the system. ? 
ep Please help improve selectmicro by accurately answering the questionnaires 
ep which will be presented to you. Thank you for your help. 
ep Ready to proceed? 
Yes  
ep From time to time as the program is running, y d i m a y  want to make a comment 
ep about it. You may enter a comment a n 3  time the program is waiting for a 
ep reply from you. Any comments you make will be passed on to the system 
ep designers. If you start any reply with a keyword from the following list, 
ep your replv will k interpreted as a comment: 
ep (comment complaint beef 1. 
ep After you enter vour commentkj, the program will still be waiting for your 
ep real reply to whatever question it asked you. 
eP 
ep Thank you again for your cooperation. 
ep Ready to proceed? 
Yes 
ep V+-hich of these terms describehj your relationship to selectmicro?, 
ep (enduser programmer designer buyer knowledgesource) 
ep If you are not sure which one applies to you, you are probably 
ep an enduser. 
ep Enter all the names that apply, separated by spaces. 
enduser 
ep Are you satisfied that your entry is complete and correct? 
Y 

The evaluation program now checks to see whether there are questionnaires to be 

given a t  start-of-run to a first-time enduser. It finds an appropriate questionnaire and 



administers it. 11 edits the user's responses to many of the questions, as instructed by the 

designer. Question two shows h o x  it deals with a user-response which fails the edit. The 

questions continue u n t ~ l  there are no more start-of-run questions to give to this type of . 

user. 

ep Questionnaire 1. 
ep question 1. 
ep Please enter pour age a t  your nearest birthday. 
2 9 
ep questlon 2. 
ep What is your sex? Please reply m or f. 
X 

ep Inappropriate reply. Please enter new answer. 
m 
ep question 3. 
ep What is your computing experience? Answer with the appropriate letter. 
ep a Never used a computer before now. 
ep b Occasionall~~use computers (less than once a month). 
ep c Often use computers (one to ten times a month). 
ep d Regularly use computers (eleven times a month to daily). 
ep e Constantly use computers (more than once a day). 
C 

ep Please expand your answer - just a line to clarify it. 
I sometimes use WSICALC at work. 
ep question 4. 
ep Please indicate your highest completed level of formal education. 
ep Answer with the appropriate letter. 
ep a grade school. 
ep b high school. 
ep c college or technical diploma 
ep d undergraduate degree. 
ep e graduate degree. 
C 

ep question 5. 
ep Please indicate your motivatiw for using this system. 
ep Just summarize the main reason(s) on a single line. 
I'm planning to buy a microcomputer. 
ep question 6. 
ep Hou- thoroughly were you briefed on this system before vou used it? 
ep a No briefing at all. 
ep b Casual, informal explanation. 5, 

ep c Detailed explanation, possibly with written documentation. 
ep d Formal course of instruction. 
ep e Other. 
b 
ep Please expand vour answer - just a line to clarify it .  
Fred just told me a bit about the program. 
ep question 7. 
ep What is your present mood or frame of mind? 
ep Choose the letter that comes closest to describing how you feel now. 



ep a Relaxed, contented or happv. 
ep b nerirous, apprehensive, or anxious. 
ep c angry, upset, or frustrated. 
C 

ep auxiliary question 1. 
ep Please indicate the main cause of vour present mood. 
ep a Personal problems (eg marital, family, health). 
ep b Problems related to work or school (eg workload, argument with boss). 
ep c Problems related to your surroundings (eg weather, noise). 
ep d Problems related to this program or system. 
b 
ep question b. 
ep -4s you answer these questions, are you: 
ep a Alone 
ep b -4ccompanied by one person 
ep c .Accompanied by more than one person b 

a 
ep question 9. 
ep Please give your impressions of the site in which you are using the system. 
ep Just enter a single-line summary of your impressions. 
T h e  room is noisy, crowded a n d  d i r ty .  
ep End of Questionnaire 1. P 

1 

6 .  

Control is returned to Se'lectmlcro and !the user sets about choosing the best 

computer(s) for hls needs. Xluch of the Selectmicro dialogue is omixted in this example, 

sin& it is not particularlv relevant. The evaluation logic is silent throughout mo? of this 

dialogue, but it is monitoring all the i;o as it occurs 

@ Copyright 1983, 1984. Fred J. Martin 
SELECThBCRO, version of 84.03.12. Fred Martin. All rights reserved. 
Thls program will help you select a micr&omputer. , 
Please wan while knowledge base is loaded. 

. Detail omltted for the sake of brevlty. 

Are you famillar u-lth the programly 
Please enter v o u r  nameJohn Doe 
Select a micrtcomputer?y 
.Are vou considering anq- particular machines? (y in)y  
I'd like to know u-hat they are. . 

Candidate name?apple iie 
I am already familiar with: (apple iie) 
Lf you do not have a new iandidate, key nil. 
Candidate name?nil 
Candidate not added 
Do you want to see all my rules (selection criteria)?n 
Shall I apply the rules to the candidates?~ 
Remaining in contention are: 101 candidates. 



Show them anyway? (y/n).n 
Ready to   proceed?^ 

The evaluation logic is about to detect a spontaneous user comment. It will save the 

comment on a special file and will not pass i t  on to Selectmicro, as instructed by the 

designer earlier. 

For your needs, is the following an essential requirement? 
(must be capable of running under the operating system cp/m-80) 
c o m m e n t  T h e  p rogram seems v e r y  slow. 
ep Comment noted. Please reply to the original question. 
Y 
(rule 20) eliminates the following: 50 candidates. 
Show them anyway? (y/n).no 
Ready to proceed?ok 
(rule 20) will be ignored in remaining evaluations. 
Remaining in contention are: 51 candidates. 
Show them anyway? (y/n).n 
Readv to  proceed?^ 
For your needs, is the following an essential requirement? 
(crt display must not be built into the micro cabinet)< 
exp la in  c r t  display 
I cannot vet explain (crt display) 
I've noted 'your request and 1/11 see what 1 can find out. 
Meanwhile, please continue as best you can. 
Please answer yes or no to the original question. 
Yes 
(rule 12) eliminates the follouring: 25 candidates. 
Show them anvway? (v/n).no 
Ready to  proceed?ok 
(rule 12) will be ignored in remaining evaluations. 
Remaining in contention are: 26 candidates 
Show them anyway? (y/n).n 
Ready to proceed?y 

Another spontaneous comment will appear. The evaluation logic will save the com- 

ment in a file, as before. Selectmicro continues in this vein, asking questions and eliminat- 

ing candidates until only a single candidate remains, whereupon it sends a signal to trigger 

mid-run questionnaires The evaluation logic wil l  check whether there are such question- 

naires to be given to this type of user. It finds and administers Questionnaire Two. 

For your needs, is the following an essential requirement? 
(base configuration must be less than $4000) 
comment The program seems to  be much faster now. 
ep Comment noted. Please reply to the origmal question. 



Y e s  
(rule 33) eliminates the following: 14 candidates. 

. List of candidates and following dialogue omitted. 

~ e m a i n i &  in conten tion are: 1 candidates. 

Ready to  proceed?^ 
No further candidates to evaluate. 

ep Questionnaire 2. 
ep question 1.' 
ep The noise level here IS: 

ep a Much too quiet. 
ep b Somewhat more quiet than 1 would like. 
ep c Just about ideal for my purposes. 
ep d Somewhat more n o i c  than J would like. 
ep e Much too noisy. 
e 
ep auxiliary question 1. 
ep What is the main source of the noise? 
ep a Computer equipment. 
ep b Other equipment. 
ep c Voices. 
ep d Traffic or other outside noise. 
ep e Other sources. 
a 
ep auxiliary q u e s t w  1. 
ep Which piece of kquipment is mainly responsible for the noise? 
ep a Printeds). 
ep b .Kevboard(s). 
ep c Terminal hum or uThine. 
ep d Other sources 
a 
ep question 2. 

. ep The temperature here is: " ep a Much too cold. 
ep b Somewhat more cold than 1 would U e .  
ep c Just about ideal for this kind of work. 
ep d Much too warm. 
C 

ep question 3. 
ep The lighting here i s  
ep a Much too bright or glaring. 
ep b Somewhat more bright or glaring than  would like. 
ep c Just about right for this kind of w o r k  
ep d Somewhat more dim or dark than I would like. 
ep e Much too dim or dark. 
C 

ep End of Questionnaire 2. 



Control returns to Selectmicro. The user 

explore any of its other features Just before 

chooses to exit the proiram 

Selectmicro exits, it signals 

rather than to. 
4 

? 

the evaluation 

logic to give any end-of-run questionnaires. Questionnaire Three is appropriate for t h  

type of user, so it is presented to him. 

Ready to proceed?ok 
You can help improve this program, if you like. 
Just add more knowledge, to help the next user. 
Have vou knowledge to add?ok 
Add a candidate?no 
Add a rule?no 
Add an explanation?no 
View user history/statistics?no 
Save status and return to UNIX?ok. 

. Some detail of Selectmicro omitted here. 

ep Questionnaire 3. 
ep question 1. 
ep What has been the best feature of the system you have just been using? 
ep Just enter a single-line description of the feature. 
The number  of computers represented is v e r y  impressive. 
ep question 2. 
ep What has been the worst feature of the system you have just been using? 
ep Just enter a single-line description of the feature. 
The  program was  v e r y  slow @ t h e  beginning. 
ep question 3. . . 
ep Generally, how would you rate the system's response times? 
ep a Much too slow. 
ep b Somewhat more slow than I would like. 
ep c Just about ideal as far as speed goes 
ep d Somewhat faster than I was comfortable with. 
ep e Much too fast for my needs. 
b 
ep question 4. 
ep Did the system meet your original expectations? 
Yes 
ep Please expand your answer - a line to clarify it. 
I had no strong expectations. The system seems pre t ty  good. 
ep question 5. 

* 

ep Would you use the system again? 
n o  (. 

ep Please expand your answer - Just a line to clarlfy it. 
I g d  the information f needed. I don't need the program again. 
ep question 6. 
ep Would you recommend the system to a friend? 
Y'= 
ep question 7. 
ep Did answering these questions interfere much with your use of the program? 
no 



ep End of Questionnaire 3. 
Program selectmicro completed. 
7~ 

These examples have shown how questionriaires can be developed and administered 

by the evaluation system. The questionnaires used were deliberately kept small for illus- 

tration purposes The standard questionnaires actually developed for use with the system 

are considerably more detailed. Figure 4.1 shows highlights of their composition. The com- 

plete contents of the standard questionnaire file EVSTDQUEST appear in Appendix D. 

The following fragment of dialogue shows how a designer can focus on details of a ques- 

tionnaire. The designer's responses are shown in bold face t y p .  

Enter number of questionnaire to focus on: 
Lse 0 if none, use 999 to add a new questionnaire. 6 
Focus on which aspect of questionnaire 6?- 
(hkader, (clategories, user (ehperience, user (tlype, 
(dklete entire questionnaire, (rkplicate this questionnaire 
to make the nucleus ok. a near one, or (nhne. c 
The following categories are present in questionnaire: 
Remarks re ease of learning. 

Number Header 
1 Easy to learn? 

Enter number of category to focus on: 
Use 0 if none, use 9519 to add a new category.1 
Focus on which aspect of category I?, 
(hkader, (qhestions, (dklete entire category, 
(rkplicate this category to make the nucleus of a 
new one, or (nhne. q 
The following questions are present in category-: 
Easy to learn? 

Number Header Auxiliaries? Lser Answer 
Comment? Values 

1 How often yould you say ou have used this. application system? 
3 s  n J  Yes 

Enter number of question to focus on: 
Use 0 if none, uw 999 to add a new question.1 
Focus on which aspect of question I?, 
(hkader, (b)ody, (chrnment flag, (ahxiliariw 
(pkrmisible answer values, 
(dklete entire question, (rleplicate this question 
to make the nucleus of a new one, or (n)one. a 
These auxiliary questions are present for question 1. 



Category Category 
Number Header 
1 Ease of learning. 

Enter number of auxiliary category to focus on: 
Use 0 if none, use 999 to add a n e y  auxiliary.1 
Focus on which aspect of auxiliary category I?... 
(clategory c o n t e n s  (a)nswer triggers, 
(dklete entire auxiliary, (rleplicate thls auxiliary 
to make the nucleus of a new one, or (nlone. c 
Focus on which aspect of catitgory I?,. 
(hkader, (qhestions, (dklete entire category, 
(rkplicate this category to make the nucleus of a 
new one, or (nhne.  q 
The following questions are present in category: 
Ease of learning. 

Number Header Auxiliaries? User Answer 
Comment? Values 

How easy or difficult was this system to learn? 
no v es yes 

Enter number of question to focus on: 
Use 0 if none, use 999 to add a new question.O 
Focus on which aspect of category I?,. 
(hkader, (qhestions, (dklete entire category, 
(rkplicate this category to make the nucleus of a 
new one, or (nlone. n 

The designer chose not to look further at  the body of question one, which laid out 

the forced choice list of responses permitted to the user. Note that the user will be asked 

to comment additionally after giving his forced choice response to this question. 

Figure 4.1 Contents of Standard Questionnaires 

Number 

1 
3 

3 
4 
5 
6 
7 
8 
9 
10 
11  

Header 

Describe users 
User state on startup 
Describe the technical user. 
Naive user expectations 
Reasons for system re-use. 
Remarks re ease of learning. 
User remarks re errors 
Technical user status report. 
Bu ye& opinions 
Opinions of knowledge sources 
Summary of user- impressions 

User Characteristics 
~xperience Type 1 

(first-time) 
(first-time repeat) 
(first-time) 
(first-time) 
(repeat) 
(repeat) 
(first-time repeat) , 

(repeat) 
&%-time repeat) 
(firstItime repeat) 
(first-time repeat) 

(all) 
(all) 
(designer programmer) 
(enduser buyer) 
(all) 
(enduser) 
(enduser) 
(designer programmer) 
(buyer) 
(knowledgesource) 
(all) 



CHAPTER 5 

USER-TESTING THE EVALUATION SYSTEM 

5.1. Introduction 

Once a collection of standard questionnaires was developed, it was appropriate to test 

the evaluation system with real users and a real application program. Selectmicro was 

chosen as the application vehicle because it was of manageable size, and was believed to be 

error-free and capable of attracting potential users The plan was to invite users to take a 

'free-trial' run of Selectmicro without particularly drawing their attention to its evalua- 

tion component, in order to determine whether: 

users would willingly answer the questionnaires; 

users would give reasonable answers, rather than 'clowning' with the system; 

i 

users would o b ~ t  to the questionnaire contents or style; 

users would take advantage of the 'comment' feature; 

the evaluation logic would interfere with application program performance, and 

whether the evaluation logic itself was error-free. 

It uTas assumed that favorable answers to these questlons from a substantial user 

sample would indlcate that the automated evaluation process was essentially sound. Ln the 

event, the results obtamed were very encouraging, although the number of users recruited 

was lower than had been anticipated In the following discussion, the reader should keep 

in mind the fact that results obtained in these limited tests may or may not be generaliz- 

able to other user populations 



5.2. Method  

5.2.1. User Subjects 

Cser subpcts were recruited from 'night-school' computer students a t  the British 

Columbia Institute of Technology (BCIT). \lost of these students were taking their first 

computer course (Introduction to ~ a t a  Processing) although some w7ere taking computer 

language courses. During the u-eek of June 11. 1984 instructors read to their classes the 

notice shown in figure 5.1, 

Figure 5.1. Notice Used to Recruit User-subjed. 

THLNKIXG OF BUYING A MICROCOMPUTER? 

I am a K I T  day-school instructor in the computer 
technology, presently on leave to finish a Master's degree in 
Camputing Science. 1 have written a program which helps consumers 
choose the best microcomputer for their needs. The program will 
eventually be marketed by a local firm. 

One feature of the program is that i t  learns to behave more 
intelligently and respond faster the more often it is used. I need 
some people to run the program so that it will 'mold itself' to the 
behavior of real users, and so 1 can have user opinions of the 
program as part of my thesis research. 

In exchange for your answering a few- questions, you can get some 
free advice on which computer(s1 might be best for you from among the 
hundred or so models known to the program. I will be making the 
program available a t  on Saturday June 16, Sunday June 17, 
and I\londay evening, June 18. 

Interested? Just fill in the signup sheet outside room 211331, 
then come to 2n331 at the scheduled time. If you want to tr>- the 
program but the times provided are not convenient, leave a note in m y  
assignment box outside 2n331, indicating your preferences. If there 
is enough interest, I -n~ill t ry  to schedule another session. Thanks 
g y o u r  help! 

Fred Martin. 



Fourteen people s~gned up to t ry  the program. In the event, two people did not 

appear, one other was crowded out of his scheduled time slot by another person running 

late, and one person .asked to try the program although he had not filled in the signup 
C 

form. Thus, a total 'of tnrelve people actually used the program for the tests. A brief sub- 

I 

ject pofile is shown in figure 5.2, using data obtained by the evaluation program itself. 

As shown, the sub$cts ranged i n  age from 21 to 40, nrith a mean age of 30.9. Three 

were female and nine were male. 

5.2.2. Procedure 
I .  

A Hazeltine 1500 CRT terminal was set up at a desk in an ofice module at  BCIT. 

The terminal was connected by a 1200-baud modem to a i1.45 computer at  SFC. While I 

started the program and activated the C'NIX SCRIPT logging facility, a user was asked to 

read and sign a form entitled "Conditions for free trial use of Selectmicro program". I then . 
explained that the program would "ask some questions, such as your age and sex, in order 

to get a profile of our users" I keyed in the user's evaluation identification code (a simple 

code based on the day of the week and the order of the users' arrival on that day), and 

then yielded the terminal to the user, after pointing out some of its keyboard idiosyncra- 

Figure 5.2. Profile of User-sub jects. 

Highest Completed Education Level 
sq Sc. 
High School 
Technical D~ploma - Electronics 
H ~ g h  Schbol - Alany post-secondarv courses, but no degree 
Grade School - "Did not finish university" 
High School - various post-secondarv courses, but no degree 
Cndergraduate degree - Architecture, construction management 
Technical Dlploma 
-4ccoun ting firtitication 
Hlgh School - some university courses 
High School 
High School - attended first year university. 



cies. I watched the user for a few moments, and made sure that the user understood the 

comment feature. I then retreated, saying that I would be available if there were any 

problems. 

5.3. Results 

All twelve users completed the test, including all the evaluation questionnaires No 

user expressed a desire to break off the process before it ended (not even the user who was 

accompanied by a spofuse and two-pear*ld son] Two users explicitly asked whether they 

could try the program again when they had more time. There was no evidence of flippant 

or insincere answers to the questions. No users found any of the questions annoying or 

offensive. Two of the twelve users stated that answering- the questionnaires interfered 
* 

with their use of the Selectmicro program. Five of the twelve users took advantage of the 

comment feature. Eight of the twelve thought the comment feature worthwhile, with the 

other four not giving an opinion about it. No user criticised the comment feature. No 

* errors were discovered within the evaluationlogic, however some problems with Selectmi- 

cro were unearthed. 

In addition to the results summarized above which address the mapr  questions asked 

at the outset of this chapter, the evaluation program produced a wide variety of other 

data. Some of this information is of general interest, some is relevant to the designer of 

Selectmicro, and some hints at possible avenues of future research. Figure 5.3 summarizes 

the key data. A brief expansion of this information follows. 

Eleven of the twelve user3 reported that they had received a "casual informal expla- 

nation" of the system before they used it. The twelfth user reported that he had received 

"no briefing at  all." 

Predictably, none of the users perceived 'computers as "a threat-" Two saw computers 

as "a fact of modern life which you must become used to", eight saw them as "a useful 

toolw, while the remaining two saw them as "a great boon t6 mankind" 



Figure 5.3. Summary of K e y  User Responses  from Test R u n s  

User id. sal sa2 sa3 sul su2 su3 su4 su5 mol mo2 mo3 mo4 

Would recommend v y y y y y y y !  Y 3' V 
/ N& for system ?' v 
Temperature ok 
Seating ok 
Workspace ok 
Easy to use 
Info. complete 
Noise level ok 
Lighting ok 
Fast enough 
Would use often 
Accurate 

-- 

User goal met 
Used comment 
Exces  jargon 
Eva] uation interfered 
Mood change 
Physical change 
Offended 

n n y n y ? y y ? -  !' V V 

n n n y y y v y  n  ?' Y 
n n y v n y n n y  ?' n  n  
n n n n n v n n n  n  ?' n  
y n n y n n n n n  n  n  n  

Ten of the twelve users reported their mood as "relaxed, contented or happy." The 

other two were "nervous, apprehensive, or anxious" 

Curiously, nine of the twelve users reported that they would use Selectmicro often, 

Lf it were available. 

All twelve users said they would recommend Selectmicro to a friend. 

Ten of the twelve repohed that the system's response times were fast enough for 

thelr needs. The program was run on a timesharing system, with occasional interference 

from other users 

Eleven of the twelve found the q s w m  "~ZQT to use." 

Two of the twelve thought Selectmicro used technical jargon unnecessarily. 

8 

Questions about documentation quality and quantity produced generally favourable 

responses. These m - e r s  were presumably based on the on-screen 'documentation' which 

Selectmicro uses, since these users had k e n  shown no hard-copy program documentation. 



In the first user sessions of Saturday, June 16, two of the three users r ep r ted  that 

they d ~ d  not believe Selectmicro's results were accurate. Selectmicro obtains its knowledge 

about microcomputers from users, and someone had told it that a particular computer cost 

over S3oW but did not cost o\.er S3(XMJ. This rather glaring error was corrected after the 

Saturday sessions. In the following sessions, eight of the nine remaining users reported that 

the system was accurate. as far as the> knew. 

Eleven of the twell-e users reported that Selectm~cro's data was co-mplete, as far  as 

they knew. pr 

Only eight users r ep r ted  that they had met their goal during their session with 

Selectmicro. This result is interesting given that all twelve users said that they would 

recommend the program to a friend. 

Predictably, all twelve users believed that there was a need for a program such as 

Selectmicro. 

User pred~ctions as to the expected future life of Selectmicro iraried, but eight of the 1' 

twelve predicted a life of "more than three yearsn for it. 

Lsers generally agreed that the test site was satisfactory. E i even were satisfied with 

the noise levels and lighting, and all twelve found the temperature, seating and 

workspae satsfactor\-. (There had been no attempt to make any of these features less 

than satisfactory 1. 

One user r e p r t e d  a m d  change between the beginning and end of his test session. 

His mood improved 
s, 

One user r ep r ted  a change in phvsical condition during the m i o n ,  namely the 

disappearance of allergy symptoms believed to have been caused by paper-handling before 

the session tegan. 



-4 summary of timing information obtained from the evaluation timing file appears 

as figure 5.4. The total tune spent in system pauses ranged from 1040 seconds for the 

fastest user to 2864 seconds for the slowest, and the total time spent in user pauses ranged 

from 324 seconds to 1934 seconds. The longest user session was 4995 seconds (an hour and 

23 minutes), while the shortest session was 201 3 seconds (about 33.5 minutes). 

1.-arious other results were obtained which addressed the perceived quality of 

Selectmicro at a level of detail which is inappropriate for discussion here. Readers wanting 

more detailed information should contact the author, since the entire user dialogues were 

logged and can be retrieved if necessarv. 

5.4. Discussion of User Tests 

1 

5.4.1. Comments on Results of Interest 

The tests reported do not investigate the effectiveness of the questionnaires aimed 

only at repeat-users, nor those designed for programmers, buyers, expert knowledge- 

Figure 5.4. Timing Results from User Runs 

1 user 1 1  System Pauses User Pauses I / Overall 
/ID. / Count  in Max 
f m l  2086 0 121 
' sa2 1071 0 131 
' sa3 1368 0 97 
1 sul 1 1077 0 187 

su2 ! 866 0 151 
su3 j 1359 / 0 1 36 
SU-I i 1787 1 o i 163 

Min 
0 
0 
0 
0 
0 
0 
0 
0 

Max Total I 
98 1 728 ! 3271 

(A11 times given are in seconds) 



sources, and so forth. It is also possible that user opinions were coloured by the sheer 

novelty of the situation. However, within the important but limited context of first-time 

end-users of a system, the results suggest that automated evaluation and quality assess- 

ment procedures are feasible, that they will be accepted by  users, will be treated seriously 

even when users are given a minimum of direction, and that they need not interfere 

significantly with a user's main goals in interacting with an application system. The data 

obtained from user comments led directlv to detecting an error in Selectmicro as well as 

some more subtle xveaknesses in its performance (such as its lack of information on low- 

priced 'home' computers ). 

Interestingly, the users were very tolerant of the physical site conditions where the 

tests occurred. There was considerable glare from overhead fluorescent lights which only- 

one user found o b ~ t i o n a b l e .  Similarly, the keyboard was much too h g h  for comfortable 

long-term use, but this w& not mentioned as a problem by any of the users, even though 
4 

many of th'em were touch-typists. I speculate that these motivated but 'casual' users 

would have very different site requirements from full-time users such as data-entry per- 

sonnel. 

One of the twelve users (sul) appeared to have a very different orientation from the 

rest. Perhaps significantly, he had c~nsiderable computing experience. He used the com- 

ment feature w i v e l y ,  entering spontaneous comments after almost every question. He 

was one of the three users M-ho would not use Selectmicro often if it were available; one 

of two  who did not find the system fast enough; the onlv one who did not find the q s t e m  

easy to use; the only one who did not find Selectmicro accurate after the $3000/$4000 

error (dlscused previously) was corrected; one of the four users who did not meet their 

goal, and one of the two users who found that answering the questionnaires interfered 
/ 

with hrs use of Selectmicro. HE session was the longest, and was almost 2.5 times the .. 
--L 

length of the shortest user session. I suggest that system designers who ask opinions con- 



- 
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cerning system qual i t j~  on an occasional basis rather than svstematically, might receive 

such skewed responses and draw inappropriate conclusions about their systems, particu- 

larly if they solicit opinions from fellow computer personnel, rather than from a 'real' 

end-user population. 

I t  is difficult to know why nine of the twelve users reported that they would use 
--- 
Selectmicro often if A were available, since it is not the kind of program which merits 

frequent use. Possibly, users did not attend to the word 'often' and were just trying to 

convey positive feelings about the program. On the other hand, most Selectmicro users do 

want to cycle through the program several times, changing their answers to its questions 

in order .to see the effects. Perhaps they interpret this as using the program often. This 

explanation is supported by the fact that two of the users spntaneously asked for future 

appointments so they could try the program again. 

It is interesting that none of the users found any of the questions offensive or annoy- 

ing, even though some of the questions were rather intrusive (eg age, mood, physical state). 

I take t h  result to be supportive of the argument that the automated evaluation process 

used is basically sound. However, more tests with* other users would help increase the 

confidence level with which this claim could be made. I speculate that users would have 

answered far more personal questions if asked [Milgram, 19631 and I suggest that profes- 

- sional computing societies dehne bounds to deter overzealous system designers from asking 

inappropriate questions in their evaluation systems The questions regarding changes in 

mood or physical state were Intended for situations in which users remained at a terminal 

for some time and might Ix inclined to report problems arising from stress or poor 

ergonomics The Selectmicro tzsts were probably too brief to uncover any such patterns 

The 'spontaneous user comment' feature was well-received and in my opinion 

should be a standard component of interactive systems The eight user replies to the ques- 

tion "What do you think of the comment feature?" were (verbatim): useful if required; 



good; great idea: excellent idea; good idea; great; OK; and useful. Again, further tests with 

other users would indicate whether this favorable pattern is robust. . 

5.4.2. Some Apparent Correlations in the Results 

As indicated earlier, the evaluation system produces a wealth of data which it does 

not attempt to analyze, since analvsis is often best left to human interpretation. One obvi- 

ous analysis techniy ue is to sub.ject \.arious data of interest to scrutiny using a statistical 

evaluation package. such as SPSS. Some SPSS correlations from the present results are 
e 

offered here as samples of the avenues which could be explored. Normally, it is of course 

inappropriate to go on a 'fishing expdition' loolung for correlates among large numbers of 

data elements since many of the apparent correlations will be solely due to chance. This is 

particularly true for the relatively small sample size (n=12) of the present tests. 

Nonetheless, any apparent correlations may serve to stimulate development of new 

hypotheses under which the correlations can be more rigorously tested. With these cau- 

tions in mind, the reader may find the selected correlations in figure 5.5 of interest. They 

are offered merely to indicate how evaluation data might be used. Complete correlation 
' 

results for probabilities no greater than @.05 using Pearson's r test are shown in Appen- 

dix C. Alphabetic data were converted to interval data'where possible to provide a basis 

for correlation calculations 

Figure 5 5 .  Correlations of Possible Interest from Test Results 

Item 
Perceived 
accuracy 
*ge 

Interference 

Sex 

/ Correlated With (n=12) 
would use often 
0.5556pO.030 

ease of use 
0.5222 @.Q41 

I education 
0.5476 ~ 4 . 0 3 3  
lighting adequate 
-0.6742 H . 0 0 8  
Csed comment feature 
0.6831 ~ 4 . 0 0 7  

speed adequate 
0.7746pO.002 
excessive jargon 
-0.5926 pO.021 



Those users who believed Selectmicro to be accurate also tended to find it easy to use, 

to find its speed adequate, and to say they would use ~t often ~f it were available. This 

suggests (but  certainly does not prove) the possibility of a 'halo effect'. Perhaps if a user is 

pleased w ~ t h  the results of some key variable, the satisfaction may spill over and colour 

his overall impressions of the svstem. Such a hypothesis would be worth exploring. 

Age is correlated well with level of education in this student sample, as one might 

expect. Interestingly, older users tended not to see Selectmicro as using jargon unneces- 

sarily compared to younger users. This could suggest that older users have larger vocabu- 

laries or that thev may have a higher tolerance for technical terms. The-latter notion may 

be worth investigation, particularly since all the Vsers sampled were adults and one might 

not have predicted any particular pattern on these variables. 

The one user who found the lighting inadequate also found that answering the 

evaluation questionnaires interfered with his use of Selectmicro. Despite the impressive 

correlation value (0.6742 @.CMl8), these numbers are probably due to chance and serve to 

illustrate the perils of 'fishng expeditions1 to look for correlations Sonetheless, they raise 

the interesting issue of the extent to which a negative factor outside a svstem proper (such 

as glaring lights) could colour a user's opinion of a system to the extent that he would not 

use, buy, or recommend it. Such questions definitely deserve invest~gation. 

Finally, all the female users tried out the comment feature, while many maies did 

not. If this result were replicable over other trials, it would prove Interesting. 



CHAPTER 6 

CONCLUSIONS 

6.1. Answers to Questions 

Among the questions raised at the outset of this project was the issue of whether 

evaluation logic can be built into an application system such that evaluation information 

is gathered whenever the system is used. Clearly this is the case, at least within the con- 

text of the test results of Chapter five. 

Next was the question of whether there are categories of information which should B 

be gathered for any and all application programs. The questionnaires illustrated in 

Chapter five are a fim attempt to define such information. Extended use with a variety of 

application systems would no doubt reveal areas needing improvement. 

On the i sbe  of pcrrtability of evaluation code, the question is only partially 

answered The present evaluation programs can be used easily with any application system 

written in Franzlisp. For other LXI?i-supported languages, appropriate interfaces would 
4 

have to be written. If a designer does not need support for the timing, mid-run question- 

naire, and user-comment features, he can run small stand-alone LISP programs to gen- 

erate start-of-run questionnaires before his application run and end-of-run questionnaires 

after it. For non-UXX systems, other LISP dialects are sufficiently similar to Franzhsp 

that conversion should not k too onerous In the worst case, for systems that do not sup 

port LISP at a l l  at least the ideas remain portable. 

The question was posed as to whether the evaluation logic could be 'turned on itselc 

to gather user opinions of the evaluation program. To some extent, t& occured during the 

tests of Chapter five. There seems no doubt that such testing is feasible. 



As expected, the results shown in Chapter five demonstrate the potential for using 

the evaluation system to investigate various hypotheses concerning user behavior and sys- 

tem performance. Naturally, this one small-scale test of a single application only hints at 

the kinds of evaluation which could be done on a larger scale and with' a variety of appli- 

cations 
b 

% 

6.2. Known Limitations and fioblems 
-\ 

While developing the standard questionnaires the delete feature was used only 

rarely. Only as the propct neared completion was i t  noticed that a delete operation some- 
/ 

times leaves a null-list 'residue' of the deleted obpct. When correcting thls bug, provision 

should be made for renumbering lists of numbered items to avoid gaps in numbe ng after 

a deletion. i 
The prompt messages that lead- a designer through creation of auxil idv questions aie 

< 
/ 

still more awkward than they should be. Some cosmetic program changes are in order. 

The idea of capturing user comments in a separate file needs refinement. h e r s  have 

a tendency to enter comments with no contextual explanation. -4 comment such as "Oops, 

I meant to answer number 3." is distressingly uninformative unless one refers to the log 

file from the user run. 

The resolution used in the timing logic is a t  the level of a single second. Much finer 
B 

resolution would be needed for some applications, such as comparing user performance on 

different keyboard layouts Ln the same vein, provision should be made in the question- 

naire answer file for storing the length of time a user took in answering a question. 

.Care should be taken to ask for user advice on correcting problems This is done only 

occasionally with the present questionnaires * 



6.3. Practical Applications 

- .  
Obvjously, 'the system is designed with practical implications in mind, and many 

have been implied throughoyt this paper. One promising application area which is some- 

what oblique te. the main function of the system consists of using the evaluation qstem 

on an application program which is essentially empty. The evaluation system could then 

metamorphose into a pure questionnaire administrator and could be used in a variety of 

situations, such as for gi\-ing psychological tests, performance tests, student examinations, 

p b  application fact-gathering, opinion polling, and so forth. - 
-4nother tangential area of application is to use the evaluation system as a perfor- 

mance measurement tool for data-entry personnel. Promotions or prduc'tivity bonuses 

could be made contingent upon processing a certain number of transactions at a predefined 

rate and accuracy level, as measured by the evaluation system. Of course, such applica- 

tions can easily be misused and must be approached carefully. 

In time, it may become possible to predict a user's future performance on a system 

based on early use patterns, as recorded by the evaluation system. Such information could 

be used in hiring or training environments. 

6.4. Directions for Further Work 

Obviously, both the form and contents of the questionnaires should be subject to 

refinement and extension. IVhtch questions do designers find most useful over time? 

IVhich qustions (if  any) come to annoy users over time? Some possibilities for alterations 

to question form were cited in section 3.2.1.2. The validity and reliabfity of many of the 

questions should be investigated using tools such as factor analysis [GOI -SUC~,  19741 so that 

the questionnaires will gradually be refined into truly scien trfic measures. 

Despite the remarks in section 3.2.1.3, which explain why the present implementa- 

tion uses a 'glass Teletype' format of user interaction, future versions of the system should 



use mcdern termlnal features such-= mffe and windowing where feasible. This ceuld 

help smooth the interface between the evaluation system and the application under 

evaluation and minimize distractions caused by the evaluatioq questions 

't 

-4 set of strateg- gu~delines should be developd for a$&a&on designers who want 
S ,,, -.- 

* * 

to use the system. Possibly a cyclical ap$roach would be approf&&, whereby designers 

I * 
ask many questions for a new system or a new user group, then correct problems, remove 

most of the questions until nevi problems are reported, add questions to help pin down the 

new problems, correct these problems, remove the extra questions, and so forth. * 

Thought should be to the b t  ways OF integrating evaluation logic with exist- 

ing Job Accounting and Project'Control systems To what extent do these systems overlap? 

How can all appropriate information be gathered without requiring users to enter the 

same data repdundantl y3 

The present feature for tallying error messages can easily be extended to allow tally- 

ing of 

access 

any arbitrary features of an application program, such as use of Help commands, or 

to particular records or instructions 

Consideration should be gix-en to having the evaluation system sense a user's skill 

level and report ~t to the apphcation program so that the latter may change the level of 

de ta~ l  in its prompts or menus. 

The bas~c tools developed In this pro-wt can be used to explore any number of 

rewarch areas. -4 few were o u t h e d  a t  the end of sectlon 2.4. Others include exammation 

of the effects of ecological variables which influence user behavior. Moos [1973] cites many 
C 

such variables, including temperature, txuometric pressure, cvclonic apd anticvclonic 
- .  

storm patterns, and oxygen, nitrogen, Carbon dioxide, and ozone concentrations in the 

Temporal patterns could also tx investigated. Is productivity of computer users lower 

on Mondays and Fridays than at midweek? -4re there productivity cycles during the day? 



If so, what variables can te manipulated to optimize such patterns? To what extent does 

the presence of the evaluation system cause a Hawthorne effect? No doubt the reader can 

imagine many other such applications. 



APPENDIX A 

PROGRAM LISTINGS 

1.1. Program Structure - Role of Major Modules 

PKMEI I initialize 
 PHASE^ I Set questionnane 
PHASE3 I Set timing data 
PHASE4 f Srt end of run 
PKME.5 I Set user comment 
PHASE6 I Set automatic 

; This flit mtains the 'main' portion of the evaluation syxem. 
: Spedcaily,  it includes the funcrrion 'inireval' a h i c h  is invoked tc set 
: e-raluation parameters and/or to do evaluarions 
: It a;w includes the functions which are wmmon to b x h  'des:prr mode' and 
: TJ LYZ mode'. 

ElVUSER 
INITQUESTIONNAIRES ( Get qllenionnaires from disk file 
GIVEOL' ARES / Give amromiate auestionnaires to users 



; anstr~ggers return5 a cop! of the ansuer-tnggers port~on of an aux~l~ar!. 
(def un anstrlggen (anaux 1 

(lastdement anaux ) J 

; catheader returns a cop! of :he headrr port~on of a category. 
(deiun catheader (acarego:! 

I caadr acategor? J '  

; catnumber returns a cop! c? rhc number of a category. 
(defun carnumhcr (acarrgorx ' 

car acategorr ) J  

; catquesu returns a copy oi tnc qurs?lor.s partion of a category. 
tdef.un catquesrs (acategon 1 

i lastelement (lastelemcnr aGtrpor? ' 

; cleanread reads from thc k r v b r c i  sr:d returns ~?thcr a single atom, or 
; a list of the urords which makc up  a user response. 
; It exists so that multi-word enrr~es cafi 'bc made u.ithout the user worrying 
; about double quotes or parertthrxs 
(def cleanread 

(lambda nil 
(prog ftemp 

(setq Temp i readsymhls) 1 , 
r cond i( grea~erp i icngt h temp! 1 1 (return temp) 

ct 1rr;u:n 'a: 1empJ)li))) 

; clearruntiming sets the vari~?.x r x  liming propenies of 'evalstuF to 
; prepare for riming a neu r u . .  
idelun clearrunriming i 

1 purprop 'evalstuff sys r in r  ' 'sessicr-s:an ) 

(putprop 'evalstuff !list 0 599% 0 0 : 'sytempauses) 
Lpurprop 'evalstuff ( l is t  0 !399?954 0 0 t ' u s e r p a w )  
!remprop 'evalstuff 'lastread i 
(remprop 'evalstuff ' M f i t c I ;  

; diskin is a simplified version oi :tr MTS dkkin functior! 
; side-effect: sets the value of global \-axable i n p o r ~  
cdef un diskin (filenane i 

(cond (( probef ftlenam e 

\ 
; evdeslgner xu up as rva;.;ar:;.r cr.:-:&r later use by application pgn. 



: evusrr handies tht- ac;.aai gi\-ing of questionnaires to users. 
: i npur  the filr name where 'evahruff' has been saved ' 

; re turns  nil 
; side-effect: 1. x t s  the g lob ' :  variable ' e v n e u w ' .  

2. starts the rdr, l in ing clock after giving the startup 
quesrlonnaird si. 

I defur! ecuser (filename 1 - 

( p r q  (tempevalstuff ! 
(msg "Please u-air. h d l n g  rest otprogram." N) 
(load 'evuser 
(setq evalnuE ni; 
f load filenaxr ; 
betq tempeva1s.u nii 
( in i t re)  
!saplist ' r t - akz f  pi% 'rempevalmff i j  

(clearruntiming 
(load !gel 'cT;als: af 'q;lenfilenamei: 
(initquestionna:rcs, 
(msg "Pleasr r n r c  >cur  'evaiuation identification code'." N 

"It you dc nc: have such a code. then enter your name." N I 

; expiain a term to a 12:. 37. 3- f.2: p s i b l e .  rrcord request for explanatioc 
(&fun explain I tern : 

!prq (anexplanation 
(setq anexpha t io r ,  assix ? e m  explanatiom)) 
(cond (anexp:anafisr. czq "Xccordmg to " 

inthelement anexplanarion 3 1 "," N 
i nthelernent anexplanation 2 ;  N J I 

! t  ( n - 4  ? a-ir,~: vrr explair. " term "." NI 
; r r g  "I've noted your request and I'll see u-hat I can find ou t*  N i  
I r s g  %leaza-kCe. pi- continue as best you pn." N i 
; w;c r.&sex?lariag !append1 n&xplaining ! 11st zenr: wridl ) ) ) ) ) )  



: I: can bs used by a systez. daycei ;r, a stand-alone bask to se~  up an 

; and rhr  likr. 

: mpur  nil, if used G a 5rar.c-a!me y q r a m  t o  set up rhe environment 
o ~ n e x i s e ,  t n t  rant a: ar. e~aT,.aation dara Ei r .  

; outpu:: various dies are u,zr;er! - see d ~ u n m t a t i o n  for details. 
idefun initeval !filenme: 

imsg T n i t e v a ~  " Cop?-zgh: 1984. Fred J. ~ a ~ i n "  N )  
! a n d  !(null d l e n m e  ; e\-aesigzei 1 1 

( I  ( e n w  C l e > ~ ~ . e : i  fi 
t saveevalstuff 1 
Triteva! osmpiereL"r 



: nthzlcment returns the nrn elemen? oi a list 
; s i n g  a count starting ar 1 'nor at zero:. 
dc! crhciemenl 

lambda ialist position 
I cond (ilessp position 1.. nil 1 1 ;car (nthmrs alist posi t ion>i)))~ 

; n!hmts simulate the m:s nt?. f~linciioz, u-hich diffrrs irom that of Franzlisp 
'def n:hmts 

(lam'xia 11 nJ 
cond ((lessp n I ) 1 last ! i! 

:igreaterp n rlengrh I)) ni l :  
:I lnrhcdr (sub1 r!: !i , ' l l i  

: m o r c d  returns "on" i! in :rp: 5 non-nil, "off otheru-ise. 
,4 :; L. ,r: @nor05 (Input 1 

i s n c  inpur "on") 
? "OF)) t 

; p;mxaxwer  prompts WT for a yes or na reply and accepts rep4y 
driiln pleaseanswer (1 

rr+ "Please answer 'yes' or 'no' to  the sriginal question" Ni 
;-mmo I cleacread I I! 



; quaireheadtr returns the header of a questionnaire 
defun quaireheader (aquaire i 
(caaddr aquaire!) 

; quairenumber returns the number of a qursuonnalre 
(defun qualrenumber (aquaire) 

(car aqualre 1 

; questansvais returns a copy of thr ansn-er-values portion oi  a question. 
(def un questansvals (aquestion I 

i lasrelement (questinfo aquestlon i l i  

; questaux returns a copy of the aux-questions portion of a question. 
(det un questaus (aquestion I 

( lastelemmt aquestioni) 

; questcomment returns a copy oi  the comment-flag portion of a question. 
(det un questcomment (aquation ) bJ 

(nthelement (questinf o aquestlon I 31) 

; questdetail returns a copy of the detail-lines portion of a question. 
(defun questdetail iaquestion) 

(cadr (questinfo aquestion))! a 

; questheader returns a copy o! the header of a quewon. 
l def un queztheader (aquest~on 1 

(car 1 quest 1111 o aquestlon 11) 

; questinrs rzlurns a cop? of the quesr~or,-mio portion of a question. 
1 def un qur,mnf o 1 aquesrlon ) 

I cadr aquest~on ) 

; q u e s t n u m k  rerurns the number of a quesnon. 
iaefun questnumber (aquestlon 

(car aquestlon 1) 

; r e a d h e  bnngs In a llne from the ke? board 
; and returns a hst of the numenc equ~valenrs of each am: character read. 
; NOTE 10 aeclrnai IS _ASCII hefeed .  
(dtf reaci k t .  

(lambda r.:. 
37% ::' input resuit J 



J 
(msg N repi? " rs not a number. Please reenter your answer." N) 
(go 1oop))J 

; readsymbols brings in a line from rhc keybard  and converts it to a 
; list of symbols 
; NOTE This lunction should br cleaned up some time - use mapcar. 
: 32 decimal is ASCII space. 
idei readsymhls 

( lambda nil 
! prog 1 u-orkxord workiine resuit ) 

(.utq workline i append I (readline) 32 11 

loop ~cond  1 1  nuil norklinr 1 (return result Jl 
: ( q u a 1  (car u ork h e  J 32 1 

(setq result 
4 append l result I ~mplodesvm bol wor kword 1) 1 

I m q  aol-klme (cdr uorklmell 
(setq uorkuord  nllij 

' I  ( s e q  n orka-ord (append1 workword (car u orkllne) 1 )  

(setq n orkl~ne lcdr aorkllnrl))) 
(go loop), l '  

; removenrh removes the nth element or' a ht, returning a cop? of the altered 
; 11st. 
iaetun removenth (ahst count i 

'remq 'evdeleted (repiacenth allst counr 'evdeleted) 1)) 

; replacenth replam the nth element of a list wi th  a n e w  element 
: and returns a copy of ths mdified lisr. 
: side-effect: if there are fewer than elements it the list, the list is 
; extended with null elemenrs to the desired length. 
[detun replacenth (alist count newe1emer.t. 

(cond I liessp (length alistl coun: 1 'Z 
1 replacenth (append1 a h ?  nil : w u c t  newelement?) 
! t 
(mapcar (function (lambda i Lstelement 1 

c s eq  count l sub1 count ,,I 
rcond i i q u a l  a u n t  0) newelement) 

( t  l~stelement)))) almst)))) 

: savt~va 'Jru5 creates a function 'mirta '  which can be used in future runs 
; rc :r,:t:aliz t i e  property Ls? of '?empe.;a~sud'. T h e  function captures r r  

: r:lr p r w t y  I s?  of 'evalsiuF. 
: n'her. ':r.::~e' is created. it is saved in ?he fiie specified for holding 
-..,- . .-La :r,cc~zdr.n: syste= etvalllarion cia+& 

, . ce :  i r  save;-alsrxf ' I 
. ..- .. - eb-a. ST ae:m ' i x r x s  r21 3 

1:s: ' u r p k i  (addaqxott '?expe\-akuffl  iaddaquote (plist 'evalstuff J )JJ  
-;;$are& .ger 'ecabtu9 'eualSknax i 'i,?ittcsi,+ 



: serdiffrrence rrr urn5 thr diEcrcncr brt ween tu-o setl  
; Specifically. the remainder o: rht. first set (x). after the second 
; set ( y )  is subtrac~ed from i:. 
; Source: 7 ouretzk?. 
i der un setdlfferencc ( x  > 

lpr6g (result 
loop 
(and (null x )  (return rrelerse result))) 
(or (member (car x !: 

betq result (cons car x i  result ))I 
(setq x tcdr x )  
(go loop) 1) 

: srringread reads data i r o n  the keyboard until a linefeed (decimal 10). 
; rerurns a copy of the input, as a symbol. 

Thus. a user need nst key double quotes (decimal 34). 
; note: uses implode rather than mabarn  to build its string. thus the symbol 
: created is intem'a. 
( def un stringread i 1 

m p l d e  I readline 1 1  

: toggle sets a flag to t ~f l r  1s nii and to  ml If it  IS t 

i defun toggle (flag ' 
(cond (flag n11) 

( t  1))) 6 

: unlon aet urns the umon o; twc  sex 
; %urce: Touretzk?. 
1 deiun umon (X V) 

(append x (setd&erence y x r 1 .  

; update ~s a vanant of the MTS update iunctlon 
: ~t a n t e s  a nngle functlon to a fiie. 
: The file may contam no other matenaL 
: If the file ahead? emu, the uwr m u x  confirm that rhe update 1s ok. 
ldef un update (filename funcname I 

i m d  tr probef filename: 
(msg "File * filename " exlns. OK to o v e n  nre? (y/n) " j  
{ a n d  ((?esorno I c l m r e a d  ; J  (updateok filename funcnamef) 

it  (- N ' k t e r  new filename, OT nil tq abandon update. "1  

I seu; filtnmc (cleanread I )  

mnd ( 6 l e n a . c  (update filename iunmame)))l)l 
11 f updateoa Z l m p e  :uncnarnefi)l 



: updateok pretty pnnts a function ro a file 
: or us& prlnc to prlnt other s-expremons to a file. 
; It ~s safest 11 ~a l led  b!, update. 
(defun updateok (filename iuncname 1 

i prcg (outport 1 

(setq outport ( outfile filename ) J  

(cond I (and Is! mbolp Iuncndme ) (grta f uncname)) 
l e\ a1 1 i:~1 'pp .iP ourporti 1 uncname 1) J 

1 I (ex a:q IISI 'prlnc (addaquote f uncname ) outpon ) I ) )  

(close outpon :J 

: waitforyes waits until a uwr replies 'vm' (ac filtered through 'yesorno'). 
(defun waitforyes ( I 

icond (( yesorno (cleanread 1 1 t i 
b 

. 
(1 (msg "Reply 'yes' when read\-.") 

(waitfoyes!)JJ 

; yesorno gets user repiies to quenions and allows user to exit program. 
; inputs the user response to m e  quesrion 
; outputs returns t if a response is aiiirmative, . 

returns nil if a user response is negative 
; side effectdmir notes If user response is break. invokes lisp break 
; function, then asks for yes or no reply to original question 

: if useT respom is exit, allows user to exit the program . . : if user response is help, presents a menu to user and recurses 
: if user r e s p n x  ri explain x. tries to explain x to the user 
: other  use^ responses cause a warning mesage and a recurse 

fdet vesomo 
(lambda (reply) 

(cond ((member reply 
7 yes ok Y YES OK plea& PLEASE t T true TRLYE 1 )  t ) 

i(memSer rep:? 7r: no N NO nil NIL f F f a k  FALSE)) nil1 
[!and !IIS~P iepiyi iequal (car reply) 'explain)) 
;explain (cdr reply11 
1 pjeaseansu-er! 1 

r :  eqza? reply %re&,: i break I :.pleareanswer)) 
firqm: reply 'esizi 
' r r q  "Really3 Leave the program and return to UNIXT) 
mnd :: yeson.o icleanread)i 

!msg %re current changes before leaving?") 
: mnd i!yescrmo (cleanread)) ishutdown)! ( t  (exitl)!.i 

!I ! p1-a;)))) 
( : ST eq-al  reply help) !equal reply 31) 
bsg -To prccced. chmv one of the following' Ni  
!msg Reply 'yes' OT 'no' to the original question;" Nj 
~ x g  Repi? ? a p k n  x?' if you want me to explain pmetning;" N 1 

I msg a e p l ~  'exil' TO leave lisp go back to UNr;U;- N! 
q %p!y -or&' to a ~ i v a ; e  t\e lisp break function" N.i 
~;esorr.c c:wrcad 1 

' r q "Pi- r v i v  yes or no") !yesorno (cleanreadi)/li 1 



: addacategory appends a new caregory to a list of categories. 
: m p u ~  a list or carqcries buiir 50 far. 

: output: a copy oJ rhc input. with a nen- category appended at the end. 

; side effects ,' misc notes none. 

( def un addacategory : categories: 

!cond ((null categories : :wrq categorynumber 1)) 

( t  ( seq  ca? tp rynunber  caddl (mar (last categories)))?l) 

(append1 categories r%: categorynurnber (addcategoryinf 0)))) 

; adriallauds finds and say- tn t  s r r  o i  all audiences tor all existing 

; questionnaires. 
: side-effect: sets ?he prqerr? 'a??dier!ces' or! the variable 'evalstuff'. 

(def un addallauds ; aquakc 
(putprop 'evalsr uff 

(union 1 ger t l -a ls t~ff  -audiences : 

!qualreaudrype aquaire 1: 

'auaie~ces 1 1  

: addananswerran3c obta1.u ar. a ~ s u  er range f ram the w r .  

: mpuu none 

; output: an ansurr range. 
; side effects / rn notes prm7pts user for response- 

( ~ e : ~ l r n  :list r q j y  reply 1 ) )  

( ( q u a i  rep:?- ' r )  : n -q  ?lease enzer iow value. Use 'nil' fi none") 

iseta reply : cleanrzad 1 )  - hxg ?!ease emer hign value. L'se *nil' if none") 
: ret am i I i s ~  r q l v  ;cleanread I ! ' 



; input: a list of answer trlgeers built so far. 

; output: a copy oi the inpu?. with the new triggedd appended at th'e end. 

; side effects / m i x  nores recurs& until user wants no more. 
(deiun addanswertriggers ranswertrigged 

(rnq "Add an answer value to trigger this c a t q o ~ 7  ty/n)") 
(cond ((yesorno ( stringread I 1 

(setq ansu-ertriggers (append1 answertriggers (addanansuerrange))) 

(cond (\equal ( lastelement answenriggersj '(yes no)) 

iserq arm-ertrlggen 

(append1 ( replacenth ansawtriggers 

(length ansurertriggers) 

Tyes yes)) 

'(no no)ij)) 
(addanswertriggers answermigge~s)]~ 

(t answertriggenilj 

; addanswervalues builds the 'answer values' component of a question. 

; input: a ht of ansa-er values built so far. . 
; output: a copy of the input. with the new valudsl appended at the end. 

; side effects / m i x  notes: recurses until user wants no more. 
(defun addansa~ervalues (ansvalsl 

(msg "-4dd an allowable answer for ths  question7 (?in)'') 

(cond ((yesorno (smngread); 
(setq ansvals tappendl ansvals (addanansu errange)) 

(cond ((equal (lanelement ansvals) Tyes no)) 

(setq ansvals (append1 ( rep lamtn  am\ als (length am\ als 

7 yes ves 1 ) 

'(no ncdll)) 
(addansu e n  alues ansvals J 1 

f t  an=-aBTT> 

; adriacuestion appends a neu- question to a list of questions. 

: i n p x  a list of questlorn 

; outpu~:  a copy of the input, with a new question appended at the end. 
; side effects / mix norer a quesrion nay  i m l f  conlain questiom 

1 deiurl addaquation 1 quesions; 
i prcg r tempquestlor, qilestionnunbei? 

'nmd !!n:li q.xestions) fvq quesrionnunjci 1 i '  

i z srtq quesriunnumtei (addl icraar las. questions),))))! 
I msg " ~ x s t i m  cumber. " qucstionnum ber N : 
iserq x r n ~ . w s ~ i o z  iiisr qus t ionnumkr  lacidquestioninfo) ni1)j 

[reram . a p n d l  qilcsuons (addauxqumions tempquation))))) - 



( m g  "Quesrionnairr number " questionnairenumber N i 
i a p n d l  quesriclnnaires L list quest ~onnairenumber 

(adaaudienceinf'o) (addq uestionnaireinfo)j)l 

; addaudexp builds the audience experience portion of a questionnaire. 

: inpur a dummy variable to avoid the need of local variables. 

: outpur: a 11st of audlencr expsnence elements 
(def un Addaudexp (rep 11 ) 

cmsg "Should questionnaire k gwen to (fhrst-nme users, to" N 
"1 T kpeat uxrs  or to ( h  loth3 " I  

c cetq rep]! (stnngread 11 

(cond ( l q u a l  reph 'f 1 Tfirsr-11me ) )  

((equal reply 'r F T'repza: 1 1 

((equal repl? 'br TErct-nmr repeat 11 

( 1 1 addaudexp XI! 1 I ' 

; addaudienceinfo builds rhe a~wiiencr is?o -portion of a questionnaire. 
(def un addaudiencemfo ( 1 

(list (addaudexp nil] i addaudt?.pes : 1 .  

; addaudsubgroup builds audience sil'ogroup information. 
; inpuc none. 

; output: a 1st contaming the aualence t?pe-subgrouF 
idefun addaudsubgroup ( 1 

(pmg lreplp ) 

loop 
fmsg "Please ~bentrf! all the subgroups required" N 

k t e r  onl? the iim letter of the standard subgroups." N 
, h t  enter the entire name of any n o m d a r d   subgroup^" N 
?%parate your emtnes a l t h  spaces" N 
%tandarB subgroups arc (dksgner, (bhyer, (phogrammer, ( e h d  user." N 
land (khon ledge-sourn." N) 

betq reply (c1canread)I 
(cond ((atom reply) ( u t q  rep]? ( k t  repl!)))) 
(return (mapcar 

a ( funct~on I lambda ' reiem 

[conri 1 1  equal relem 'd,l 'des~gne~) 
((equal Telexb 'b) :buyer) 

; addaud~pes bui-&& @ a~udiimcnm n s  d i m  of a qn_miomre 

; input none 
; outpuc a list of audience pp i n f m a t i m  



(prog (reply 1 

imp 9 

(Ag ' w h a t  a the mtended target a ~ d l + ~ e  for this quest~onna~re?.' N 
"(a)ll system users. ( n b  audience type known yet, or ( s w f i c  subgroups") 

(setq reply (stnngread)) 
(cond ((eqGl reply 'a) (return Tall))) 

((equal reply 'n) (return ml)) 
((equal reply 's) (return (addaudsubgroup))) 

( t  (go loop)U,) 

; addauxquestions builds the 'auxquestions' portion of a question. 
; input  the list of 'auxquestions' built so far. 
; output: a copy of the input, u i t h  tfie new auxiliaries appended at the end. 
; side effects / m i x  notes recurses until the user wants no more. 
(defun addauxquestions (aquesrion? 

(rnsg "Current question is" N " " (questheader aquestion) "-" N) 
(rnsg ".4dd an auxiliary question categov to this question'? (y/n)") 

* . (cond ((yesorno istringread)~ 
(setq aquestion [list (car aquestion) kadr  aquestion) 

(append1 I l~e lem.en t  aquestion) 
/ 

- r ad&auxquestion)))) 

(msg "You may add another auxiliary category now. if you want." N) - 
(addauxquestions aquestion)) 

.& (t 

(msg "Finished with auxiliary quest ion cat r y for question '' N " " 
(questheader aquestion) "." N! 

-+-& 
(msg N "Reverting to N h e r  level." N j aquation))) 

; addcategories builds the 'categories' portion of a quatipmaire. CI 

; input: a list of 'questionnai~e info: , 
; output: a copy of the input. with new categories appended at thefind. 
; side effects / misc. notes recurses until user requires no more. 

- (defun addcategories (questionnaireinfo) 

cmsg 
- I ~ d d  a category to quetionnaire " (car questionnaireinfo) "! (y/nIw) 
( a n d  ((yesorno Wringread)) 

(setq categories (addaategory (cadr questionnaireinfo))) 
(addcategories (list (cay questionnaireinfo) categories))) 

t t  quatio&aireinfo))l 

.e 
: addcategorynfo bullds the 'categorymfo' component of a questnmnaire. 
; rnput none 

; output: a hi! of category informanoh 
; sde effects / ~ I S C  notes prompts wig for lnformat ~ o n  
(Mun addeatcgarymfo Cf 

(msg *Please mtcr category dempt~un." NI t, 
- - - --- - 

(addquemons (kt b r e a d )  mflx 

; addcomphrcar returns a new merit phrase categorp to be addsd to a list 

/' 

* 



: ot existlng onel (It  d m  ncr aciuall? do the addltionl. 

( dei un aridcomphrcat ( phrase5 ' 

(prog ( catnumber J 

lcond ((nul l  phrases) isetq catnumber 1 

( t  (setq catnumber (addl (car (lastelement phrases 1 ) ) ) I )  

lmsg "comment phrase category: " catnumber N )  

I rerurl~ ( Ilst catnumber (getphrcathdr ) (addphranes n ~ l i l  ) ' I  

; adddetai llines obtailzr details of a question from the user. 

; input: a list of the detail lines produced so far. 

; output: a copy of the input. with the new line appended at the end. 

; side effects / p i x .  notes: recurses until user indicates no more 
; lines are required. 

(defun adddetaillines (detaillines) 
- (msg 'Enter _ner;t line. Reply 'nil' if no more lines." N! 

(cond ((equal 'nil (set4 detailline (stringreadj)) 
" - 

S~ detaillines) 
D (14 aiddetaillinas(appendl det411ines d&illine)))>) 

. 
D -.  

- 
- .  . 

; addphrases adds p h r a s  to a-comment ph- category body. * 
(hefun' addjhrases I phrcatbodg) ' 

( prog 1 reply 
- , . Y 1 0 0 ~  = 

- - t msp 'Triter a n e y  phrase ar ( n more phrases." N ) 
c seq reply (stringread')) 

- ccond ((equal reely 'n) ( r e t u n  phrcatbody))l- 

[srtq phrcatbod~ (append3 phrca~body~replv!) " 

.. . . . 
(go Imp).)) _ . 

- 

a- . . 
; addquestloninfo bullcis the 'mfo' cgfnponent of a question. ' 
< 
; inpuv. none * - - d 

;.output: a 11st of questiomnfo * .  

; slde effects / mlsc notes d~alog n ~ t h  user to obtain informat~on 
(defun addqufit~oninfo ( 1  

(msg "Pleaw enter the first line of the question." NJ 
tsetq questmnheader I strmg;ead 1) 
(wtq drtailllnes (adddeta~lltnes nil)) 
I msg  AS^ rc\pondent to  comment on answer? (y/nl"! 

; input: none. 

I a d d d n s ~  ervalues nlllll - .  

=. 

; addquestlonnalreinfo builds the 'mfo' hmponent 6f a questionna~re. 

; output: a list of questionnaireinfo. 
: side effects / mix. notes prompts user for information. 

- (def un addquestioma.i'reinfo ( ) 
(rnsg 'Please enter quesrionnaire description." N) 
(addcategories (list (stringread? id  ))) 



; addquestlons bullds the 'question$' component of a category. 
- - - - - - - - - - - - - -- - - : inpm hsrof the-a~egorFinfo bu~l t  so t r -  

; output: a copy of the Input, wlth new questions appended at the end. 
; slde e f f m  ,' ma nitesrecurses untfl ~ r ~ u l r e s o ~ q u e S t ~ n S  - 

---- p---p-p 

fdefun addquestions (categorvinfo) 
(msg "Add a question to categort " (car categoryinfo) (y/nIw) 
(cond ( (  yesorno (strlngread I )  

(setq quenlons (addaquestlon (cadr categoryinfo))) 
(addquest ns (1st (car categoryinfo) quest~ons))) I 

c 
(t categorynfo))) C- 

; ansfileinit gets the name ot a file to save user answers to questions C 

- - - - - - 

2 ; input: a dummy varrable fo r ' ho ld~n~  user replies. 
; returns the name of t k  answer file. 
(def un ansfileinlt (reply ) 

C 

(rnsg ' k v e  questionnaire answers on whal file?" N 
"Enter filename or choose (shandard file default." N 1 

* - 
(setq h p l y  (cleanread 11 - 

(cond ((equal replv 's) (setq reply 'evstdans))) 
( a n d  ((null (probef reply)) reply J 

(t (msg rep& " already exlsts ( u h  it anyway or ( n k w  filename? ") 
(cond ((equal (stringread) 'u)  reply) , 

e 

( t  (ans3lein;t reply)))))) 

; comment fate dete;mines the fate df a'user comment. 
4 returnsmil . a . . 
;.side e f E e  may update:tbelpraperty list-of kvalstuffl 

(defun commentfate 1 L .  b 

(prog (rep1 y ) - ,  

'loop --i 

(rnsg Should user comments be (i)ntercepted by the evaluation system," 
, - - N "or (fhrwarded to your application program' 3 

(setq reply (stringread)) 
(cond ((equal reply 7) (putprop 'evalstuff--'intercept 'commentfate)l 

((equal reply 'f) (putkop 'evalstuff 'forward 'commentfate)) I) 

* .  
( t  (msg 'Inappropriate reply." N) . a .  4 

(go i~apj ) )  
(msg "!Save user comments on a separate file? (y/n) ") 
icond ( ( v h r n o  (stringread)) (msg "Please enter filename: ") 

(putprop 'evalstuff (getfilename) 'commentfilename)l 
-- - 

(t (rempr op 'evalstuff 'mmmen~lename))))) 

, 
7' 

; copyaux allows an auxiliary question to be copied to provide the nucleus 
; of anear auxihaq* 
: inputs the auxihary to be copied, and the b t  of auxiliaries to which 

. the new capy is to be appended. 
; output: a copy of the auxiliaries with the new auxiliaries appended. 

* 

; . The new auxiliary is given a category number that is one greater 
than that of the last existing auxiliary. 



(setq newnumber Iaddl icatnumber (car (lastelement auxes))))) 
tmsg "€3pymg a n x i l i ~ e r " f c a t n u m b e r h m - m a & - -  -- 

" to auxiliary number " newnumber "." N) 
(msg "Remember to modify one of the copies before vou leave the program." N) 
(return (append1 auxes (cons I cons newnumber (cdr (car anaux))) 

(cdr anauxj)))}) 

- ; copvcat allours a category to be copied to provide the nucleus of a new 
; category. 

; inputs: the category to be copied, and The list of categories to which the - - -  - 

new copy is to be appended.. 

: ourpuf: a copy of the categories with the new category appended at the end. 
The new categorp is given a category number that is one greater than 

the number of the last existing category. 
- (def un copycat (acat categories) 

(prog (newnumber) 

(setq newnumber (addl (catnumber (lastelehent categories)))! 

(msg "C4ppng category number (catnumber acat) 

" to category number " newnumber "." N) 

(nug "Rehember to modify one of the copies before you leave the program." N i 
(return (appendl categories (cons newnumber (cdr acat 1))))) 

; copyphrase allows? phrase to be copled to provide tKe nucleus of a neu one, 

; 'ln&ts: the phrase to  be copled &the  l ~ s ~ o f ~ h ~ s t b h i c h  the *e% - 7  -Y,  - 

copy is to be appended. 
; output: a copy of the phrases with the new phrase appended at the end. The 

0 .  new phrase is given a phrase category number that is one greater 
b 

than the number of the iast existing phrase. 

(def un copyphra.~ (phrcat comphrases) 

- . . ,. ." lprog (newnumber) 
(setq newnumber (add 1 (car ( lastelement comphrases)))) 

( msg '%opying comment phrase category number " (car phrca t ) 
" to ca'tegory'number " newnumber "." N) 

(msg "Remember to m d f y  one of the copies before you leave the ~rograrn." Ni 
- - (return (append1 comphrases (cons newnumber (cdr phrcat?))))) 

; copyquaire allows a questionnaire to be copied to provide thepucleus of a 
- -  - - -- - --- -- - - - 

; nei .  questionnaire. 

; inputs the questionnaire to be coped, and the list of questionnaires to 

I which the new copy is to be appended. 
; output: a copy of the questionnaires with the new questionnaire appended at 

the end The new questionnaire is given a question number that is 
one greater than the number of the last existing questionnaire. 

(defun copyquaire (aquaire quaired 
- (prog (newnumber) ' 

(setq newnumber (addl (quairenumber (lastelement quaires)))) 



(msg "Cop! lng questlonnalre number " (qualrenumher aqualre I 

" to quemonnaxre number " neu-numbrr "."W -- - - -  - 

(msg "Remember to modify one of the cople\ hetore vou leave the program." N) 
t return f append f quarres f mm m m n b e r  f& avrre t t t tF+  - -- - 

: copvquest allonc a question to bt. coplrd to provlde the nucleus of d new 
; qumtlon. 

: inputs: the qumtion to be copled. and the 1st of questlons zo which the 

, new copy 15 to be appended. 
; output: d copy of thr  qurstlom \\ lth the neu questlon appended at the end. 

The new qumtion 1s gi\en a questlon number that is one greater than 

the number of the last exlrting questlon. 

tdet un copyquest t aquest questions 1 - 
( prog ( nenmumber 

(setq neu number (addl  (que5tnumbt.r (lastelement questions)))) 

(msg "Cop!ing question number " (questnumber aqurst) 
" to questlon number " nennumber "." N) 

(msg "Remeniber to rnodlf_v one of the copla bet ore you leave the program." N J 1 

(return (append1 questlons (cons nen number (cdr aquest 1)) ) ) )  

; tailpassword returns t lf a user cannot provide a correct passu ord w  thin 

; some number of attempts Othewlse it returns nil. 

(defun fallpassword (enough 

(cotd ((zerop enough) t 
( t  lcond ((equal Istrlngread) (get 'tempevalstuff 'password)) nil) 

( t  (msg N "Inalrd password. Please try again." N) 
- ( f a~lpassword (sub1 enough)))))))) 

; failsecurity returns t if a user 'fails a security test', nil otherwise. 

; To pass the test, the user must be recognized as a valid system evaluator, O 

; the application name entered by the user must be correct, and the user 
; must be able to supply a correct w w o r d  within three attempts. 

(+fun failsecurit y (userid ) 

, iprq (reply) 
"a. (cond ((null (member uwrid (get 'tempevalstuff 'evaluators))) (return r ) J  

I(nul1 (equal (get 'evalsyff 'application ) 

(get 'tempevalstuff 'application 1)) (return t)) 
( t  (msg "Please enter password. ") 

( return (1 ailpassu70rd 3))))1! 

; focusamrange modifies or examines an answer range. 

(&fun f ocusansrange (atrig) 

Cprog (reply) 

IMP 
(msg "Answer range values presently read: " N 

t 4  "Low value? 

(tab 15)  



(msg "High value" N i - 
(riisg (car atrig 11 - - 

(tab 15) 

(msg ilasteTement atrigf - - - 

(msg "I r )eplace these values, (dklete h e ,  or ( n b  change? ") 
(wtq replv (stringread)) 

rcond ((equal reply 'r) (setq a t r y  (addanansu~errange)) 
(go loop)' 

((equal reply 'd (msg "Deleting trlgger " alrig N) 
(return m l ) )  

.r 

((equal reply 'n (return atrig)) 

( t (mrg "lnapp~opriate reply." N ) 
(go loop))))) 

; focsusanstrigs*builds, m o d i f i ~ .  or examines the answer triggers portion 
; of an auxiliary. 

; input: an auxiliary. 

; returns: a cop? of the answer triggers, with any changes ~ncorporated. 
(def un focusanstrigs (anaux 

(prog (reply worktrlg anstrigs hecount  
J 

- (setq anstrlgs (anstriggers anaux)) 

loop 
tmsg "The folloa7mg answer ranges are present for" N 

"auxiliarv categor? " (catnumber (car ahaux)) N) 
(msg f ingle value ansuJer ranges are shown as ranges with identml high and low value%" N N) 

- (msg "Number Low valuz"~ 
(tab 25 )  

kmsg 'lhgh value" $) - 

> 

(setq linecount 1 

(mapc (function (lambda (anstrig) 
(msg linecount) (tab 8) 

- 

b s g  (car anstrig)) 

(tab 25) 
(msg (lastelement anstrig) N) . 

' (setq linecount (add1 lin&ount) )I) 
anstr@s) 

'imsg "Enter number of answer range to focus onn  N) 
(msg "Use 0 if none, use 999 to add a new answer trigger." ) 

(setq replv (readnumber)) 

(cond ((equal replv 0 )  (return 
anstrigs) ) 

((equal reply 9991 csetq worktrig nil)) - 
( t  (setq u,orktrig (nthelement anstrigs reply)))) 

- - --- 

(setq workt rig ( f ocusansrange worktrlg3 

(cond ((equal reply 999) (setq anstrigs 
(append 1 anstngs worktrig))) 

it (cond . 
( worktrig 
(sctq anstrigs (replacent h 

anstrigs reply worktrig))) 

(t (setq anstrigs (removenth anstrigs reply)))))) 



* -- ' 
B- " 8 "" t - : focusaux aPJo~s a uwr to '~KUS '  on an  auxiliary to examlne or change it. 

- -  - - --- - - - ; inpur: usuallv. a list of auxilianfi, and the specific auxrliary to br 
- 

; f ocuscd on. It the latter 1s nil. focusaux assumes that the 
- - 

user want? to add a new auxilidr>. 
; output: usulall~, a c o p  ot tnr lnput auxiliary or the auvlliarv 

- - - lust added. If nil. tell\ the calling program that user wants to - 
delzrr thr auxiliar?. It .I tell\ the callmg program that . 

the user want\ 11 IC M h r  d cop? of the auxil~ar? as the 

hucleu5 of a nevr one. 
-- - (def un focustux cauxes ar,aux 1 . 

i p r q  repl! ) 

lcond ((null anaux 1 - 

(return (addanauxquestlon 1 ) ) )  
lmsg *'Focus on u, hlch asp& \f auxiliary oategor? " ' 

(catnumber (car anaux ) J  "'," N )  

- - (msp "(c)ategor? contents, ( a  h sue r  triggers," N 
"(dklete entire auxlllary, ( r  kplicate this auwliar\ " N 
"to make the nnefeas of a new onc.'or [xihne. ") 

- (setq replv (stnngread ) )  

rcond ((equal repi? 'c) (setq anaux (hst (focuscat nil (car dndux)) 
* 

(anstnggers anaux)))) 

( 1  equal repl! 'a) (setq anaux (list (car anaux) 
( focusanstnps anaux))) J 

d 
((equal rep]? 'd 1 

(msp " L k l e t ~ n ~  auxiliary category " 
( t a t  number (car anaux)) "." N) 

(return nil)) 

( t  equal reply 'r f f return 3)) 

((equal reply 'n) (return anaux)) 

(t (go loop))) 

(go loop))) 
-7 

; focuscat allows a user to 'focus' on a category to4xamine or change ~ t .  
; input: usually, a list of categories, and the speciiiCcategory to be 
; focused on. If the latter IS nil, foc-t assumes that the 

; user wants to add a new category. 

: output: usually, a copy of the Input categorv or the category 

just added. If nil. tells the calling program that user N ants to 
delete the category. If t ,  tells the calling program that 

the user wants 11 ra make a copy of the categor  as thr  

nucleus o! a neu one. 
4defuS-l f w u x a t  k t q p n e s  acawgm , - 1 

tprog (reply) 

loop 
(cond ((null  acategor? 

(ref urn t lastelement f addacattgory catepnes))))) 

(msg "Focus on which aspect of category " 
(catnumber acategory) y.," N) 

(rnsg "(h)eader. (q )uest ions, (dklete entire category," N 
"(rkplicate this category to m a k e  the nucleus of a" N . 
"new one, or (n bne. "1 



. - Y 3 

- 

T- 
t setq replv (stringread)) -- e 

Icond ((equal reply 'hJ Csetq a m t o r y  (fbcuscathdr ~ t e g 0 9 S ) ~  
pp - pp -- 

- - 3  _ - ((equal reply 'q 1 (setq acategov (focuscatquestmns acategory))) 
d 

N e q d  rep13 'dl / 

r 

(msg "Deleting category ?' 

(catnumber acategov) N) - 
(return ni l ))  

((equal reply 'r) (return t t )  

((&pal reply 'n) (return acategory)) - , 

( t  (go loop))) 

(go loop,)) e .  

; tocuscathdr allows a user to examine and/or md i f  y a category hyder. 

( prog (repl?- 1 

(msg 'Beader presently reads" N (catheader acategory ) N ) 

(msg "Enter nea value or ( n b  change-" N) 
(sew reply (stnngreadi J 

(cond ((equal reply 'n) ~ r e t  urn'acategory))) 
(setq acategory (list (catnumber amegory) 

" 

P / 

(1st reply (catquests acategory)))) b 

[go loop))) 

; focuscatquestions builds, modifies, or examlnes the questions portion 
; of a category. 

; input: a category. 

; returns a copy of the input, with any changes incorporated. 
(def un  f ocuscatquestlons (acategor y ) 

(p~cg (reply workquest copyflag questions) 5 

-C 

betq questions (catquests acategory)) 

loop 
(msg "The following questtons are present m categov:" N 

(cat header acategorpj N 
( tab 63 1 
(msg "User") 
(tab 72 

(msg "iinsn?zr" N J 

Imsg *'Number Heade?) 
(tab 5 0 )  

t msg "Auxiliarm~ ~ommen17") 

(tab 73) 
(msg "Values" Ht L 

(mapc 'showquests questions) 

(msg "Enter number of question to focus oxn  N) 
(msg "Use 0 if none. uw 999 to add a nc i ,  question." ) 

(setq reply (r&dnumber)l 

(cond ((equal reply 0) (return 
(list (catnumber acategorv) 

(list (cat header acategor y ) 
questions)))) 



((equal repl? 999) (setq workquest ni l ) )  
- - -  - - --- 

( t  (setq u orkquest i nthelemen t quest~ons reply%)) 
(setq cop! flag 1 t ocusque5t questions workquest)) 

- - - -- 

(cond ( (nu l l  lzqual copkflag 't ) )  ( x t q  workquest copyflag)>) 

(cond ( (  equal rep]? 999 ) (wtq questions 

(append1 questions n orkquest 1) 1 

( I  ( c o d  

((equal copyflag 'I 1 

( x t q  copvflag ni l )  
(setq question< 

\ 
(copyq uest v, orkq u e t  q utut ions ) ' 

( workq u s t  

(setq quewons 1 replacenth 
- - 

questions rcplv workquest 
( t (.wq questlom (remm enth questions replv )I)))) 

(go lop111 

: toctf5co~nmentphrases butlds. rnod~fies. or examines commentghrases. 
; mpuc a copv of the phrases presently ex~sting. 

: returns a copy of the input. mith any changes incorporated. 

( defun focuscomment phrases (phrases) 

( prog (reply workphrcat copvflag l 

loop 
(msg "The following phrase categories presently exist:" N) 
(msg %umber Header Body" N) 
(mapc c 

( f  unctlon (lambda (phrasecat ) 
- (qsg  (car phrasecat)f 

(tab 8) 
(msg (cadr phrasecat)) 

(tab 15) 
imsg (lastelement phrasecat) N))) phrases) 

(msg "Enter number of phrase category to focus on:" N) 
(msg Z'se 0 if none. use 999 to add a ne< phrase category. 3 
(setq replv (readnumber)) 
(cond ((equal reply 0 )  (return phrases)) 

((equal reply 999) (setq workphrcat nil)) 
I t  ( setq workphrcat tnthelement phrases reply)))) 

(setq copyflap (1ocuscomphrcat phrases workphrcat)) 
tcond ( (nu l l  iequal coppdag '1 (setq workphrcat copvflag))) 
tcond ((equal reply 999) (setq phrases 

Cappendl phrases workphrcatl)) 

( t  (cvnd 
((equal copyflag 't 1 

(setq copvhg ni l )  
(setq phrases 

(copyphrase workphreat phrases))) 
(workphrcat 

(setq phrases (replacenth 
p rases reply workphrcat))) : 

(t (setq phrases (remo enth phrases reply)))))) i (go loop))) 



; locuscomphrcat a1lon.s a u p  to 'focus' on a comment phrase category to 

; examme or change ir. -- - - - - - - - - 

; input: a list of phrases (used by addcomphrpkt ) and (usually) 

; a phrase fategxy-lf 1he latrer IS n r ~ ~ o c u ~ ~ o r n ~ h r c a ~  assumes that 
-- 

'-- 

; the user wants to add a new phrase category. 
; output: usually. a copy of the input or the phrase category 

just added. If ml. tells the calling program that useT wants to 

delete the phraw categor!. If t, tells the calling program that 
the user wants it to make a copy ot: the phrase category as the 

nucleus of a nen one. 

idefun f ocuxomphrcat (phra.ses aphrcat ) 
(prog (rep1 y ) 

loop * 
(cond ((null  aphrcall lret urn (addcomphrcat phrases)) ) )  

[msg ?F?us on which aspect of comment phrase category " 
(car aphrcat 1 

'V,." N ) 

(msg "(hkader, ib)ody, (dklete entire comment phrase category," N 
"(rkplicate thls category to make the nucleus of a new one," g1,- 
"or (nhne. "f 

(setq reply (stringread)) 
(cond ((equal reply 71) (setq aphrcat (focusphrcathdr aphrcat))) 

((equal reply 'b) (setq aphrcat (focusphrcatbody aphrcat))) 
((equal rep]? 'd 

(msg 'belet ing category " 
(car ap'itrcat) N) 

(return nil ) 1 

((equal reply ' r )  (return t)) 

((equal'reply 'n ) (return aph~cat)) 
- - - 

( t  (go I00p)lJ 

(go loop))) 

; fmusdetline modifies or examlnes a detail hne of a question. 

(defun focusdethne (adet line I 

(prog (reply) 

loop 
(msg "Line presently reads " N adetline N 
(msg "Enter nev, value. (dklete h e .  or ( n h  change." N) 
(setq reply (stringread) 1 

(cond ((equal repl? 'd 1 ( r m g  "Deleting line " adetline N) 
lreturn n11 

((equal reply 'n 4 retixn adetliw 1) - 

( t  (setq adethnc repl? 1 

4g&q&W - - -- - - 

; focusphrase allows a user to 'focus' on a phrase to examine or change it. 
k 

; mpr a phrase. 
; output: usually, a copy of the input category. 

If nil, tells the cal- program that user wants to 

delete the phrase. 

(&fun focusphrase (aphrase) 



(wtq reply (stringread 1) 
(cond ((equal replv 'dl (return nil)) . 

!(equal reply 'n ) (return aphrast.)) 

( t  (setq aphrase reply), 

(go loop)))) ) 

: focusphrcatbody builds, modifies, or examines the body of a comment 
, . 

; phrase category. 

; inpur: a phrase category. 

; returns a copy of the input, with any changes incorporated. 
(defun focusphrcatbody (aphrcat 

L r 

( prog (count replv workphrase phrcatbody ) 
k t q  phrcatbodv ( lastelement aphrcat)) -F 

(setq count 0) 
(msg "Present values are:" N) . 

(msg "Number") 
(tab 8 )  
(msg "Phrase" N) /" 

/ - 
(mapc If unction (lambdk(phrase) 

(setq count (addl count)) 
(msg count ) 
(tab 8) 

(msg "Enter number of phrase to focus on:" N) 
(msg %e 0 if none, use 999 to add a new phrax." 
(setq reply (readnumber)) 

Icond ((equal reply 0) (return 
(list (car aphrcat 

kadr aphrcat ) 

phrcatbody ) I )  

((equal reply 999) 

(rnsg "Please enter new phrase '') 

(setq phrcatbody (append1 phrcatbody (stringread))) 
(go loop))) ' 

(setq workphrase If  ocusphrase (nthelement p h r c a t w p  reply))) 
( a n d  ( workphrase (setq phrcatbody (replacent h - phrcatbody - reply workphrase))) - 

-- 

( t  (setq phrcatbod? (removenth ph&&y reply )I))  

; fausphrcathdr allou7s one to examine and/or miaify a phrase utegoiy header. 

(&fun fausphrcat hdr (aphrcat) 4 

. w k w  r I 

loop \ 

(msg %eader presently readsw N (cadr aphrcat) N) 
(msg "Enter new value OT (nh changew N) 
(wtq reply (stringread)) 
(cond ((equal reply 'n) (return aphrcat))) 



(go loop))) - 
- -  - - - - -- - pp 

; focusquai~e allows a UF to 'focus' on a questionnaire to examine of 
; change it. J 

: input- usually. a qu+tionnure. U nil, fctprquaire assumes that the 

; user wants tgadd a new questionnaire. 
: output: usua~~y,~' copy of the input questionnaire or the questionnaire 
, just$dded. If nil. tells the calling program that user wants to 

defete the questionnarc If t, tells the calling program that 
the &r wants it to make a copy of the questionnaire as the 
n u ~ k u s  of a new one; - 

i 
- 

(dcfun f&squaire (aquaire) 
(prog (reply 

loop 
(cond ((null aquaire) (return (newquestionna1re)))f 
(msg - - "Focus on which aspect of queyionnure " 

(quairef%$rn ber &uairej%..y~)7 
- 

* 
(msg " ( h w e r ,  (chtegorm, user (qkpenence, user (tjype," N 

"(dklete'enhrk quetionnaire, ir)eplicate this questionnaireM N 
"to make the nucbkus of a new one, or (nbnc  "1 

r e d ) )  
y 'h) (setq aquaire (focusquairehdr aquaire))) 

1 reply 'c) (setq aquaire (focusquairecats aquaire))) 
equal reply 'e) (setq aquaire (focusquaireaudexp aquaire))) 

((equal reply 't) (setq aqualre (focusquaireaudtype aquare))) 
((equal reply 'dl 

- --  - - - - - - - - - - - - - - -- - - - p- - - - - -  - - - -  

(msg "Deleting questionnaire " 
(quairenumber aqualre) N) 

(return nil)) 
((equal reply 'r) (return tj) 
((equal reply 'n) (return aquaire)) 
(t (go loop))) 

(go loop))) 

; focusquaifeaudexp allows one to examine and/or modify the audience experience P '. 
; portion of *uepionnaire. 
(defun focusq&reaudexp (aquaire) 

!prog (reply audexp) 
~~ ~ - -  ~ 

loop 
(msg "~udience presently receiving questionnaire " 

(quureheader aquare) 
" is" N (quaireaudexp aquaire) N) 

(msg ?3et to (f)irst-timers, (rkpeat users. M (bbth? ") 

((equal reply 'r) (atq audexp 'hepeat))) 
((equal reply 'b j (sctq audexp '(first-time repeat >)) 

(t (go loop))) 
(return (list (car aquairt) (list audexp (car (last (cadr aquaire)))) 



; portlon of a quest~onnalre. 
(dekun focusquaireaud tvpe taqualre ' . 

1 prog ( reply audr? pr 1 

(wtq audtype i qua~reaudtvpt.,-itqudlre 1 ,  - 
loop 

2: imsg ''Users presently recelwng quest~onnitrre " Iqualreheader aquaire) 

" are:" N audtype N 1 

(msg "Any changes? ( y/n ) "1 

(cond (( yesorno (stnngread 1) (setq audtype l adciaudt y e s  11 (go loop)) 

( t  heturn (tist (car aquaire) (list (caadr aquaire) audtvpr) 

(car (last aquaire)))))))) . 

; focusquairecats builds. modifies, or examines the categories portion 
; of a questionnaire. 

; input  a questionnaire. 

; returns a copy of the input, with any changes mcorporatd 

(def un focusquairecats laquaire l 

(prog (reply workcat copyflag categories) 

(setq categories (quairecats aqualre)) 

loop 
(msg '"The follow~ng categories are present In questionnalre:" N 

(qualreheader aquawe) N) 
(rnsg >umberw 1 - - - - 

(tab 81 
(msg "Header" N 
(mapc 'showcats categories) 

(msg "Enter number of category to focus on:" N) 
(msg S s e  0 it none. use 999 to add a new category." ) 

(setq reply (readnumber)) 
(cond ((equal reply 0)  (return 

(hst (quairenumber a q w ~ r e )  

(quaireaud aquaire) 

(list (qua] reheader aquaire) 
categories)))) 

((equal replv 999) (setq workcat nil)) 
(t (setq workcat (nthelement categories reply)))) 

(setq copyflag (focuscat categories workcat)) 

(cond ((null (equal copyflag 't)) (setq workcat copyflag))) 
-- - - - - - - 

(Grid ((FualTeply mGtq &t%r~es 
(append1 categories workcat))) 

(t (cond 

((equal copyflag 't) 
(setq coptilag nil) 
(setq categories 

r .  
(copycat workcat categories))) 

(workcat 

.(setq categories (replacent h 



(go loop))) 
- - - - - - -- -- - 

pp A P' 

; focusquairehdr allows a user to examine and/or modify a questionniire header. 
(def un f-uairehdr (aquaire) 

( prog (repl y ) 

loop 
(msg "ljeader presently readsw N (quaireheader aquaire) N) 

( m ~ g  r new value or fn)o change? N) 

(*tq , (stringread)) 
C 

icond ((equal reply 'n) (return aquaire))) 
(setq aquaire (list (quairenumber aquaire) (quaireaud aquaire) 

; f ocusq uaires builds, mod1 fies, or examines questionnaires 
r mput: a q y  of the qn- p ~ e s t l y  existing. 
: returns a copy of the input, with m y  changes incorporated. 
(def un focusquaires (quest~onnaires) 

( prcg (reply wo~kquaire copy@) 

~ W P  
(msg "The. f ollow~&g questionnares presently existw N) 
(tab 50) 
(msg Vser Characteristics" N) 
i msg "Number") 
(tab 8) 

- fmsg"Header"j - --- - - - - - - -  

Ltab 50) 
(msg "Experience ~ y p $ "  N! f- 
(mapc 'showquaires questionnaires) 
(msg "Enter number of questionnaire t6 focus on:" N) 
(msg "Use 0 if none, use 999 to add a new questionnaire. 7 
(setq reply (readnumber)l 
( a n d  ((equal reply 0) (return questionnairedl 

((equal reply 999) Isetq workquaire nil)) 
( t  (setq workqmre (nthelement questionnaires reply))j) 

c setq copyflag (f ocusquaire workquaire)i 
rcond ((null (equal copyflag ' d l  k t q  workquaire copyflag))) 
I cond ((equal reply 9%) (setq questionnaires 

. 
((equal bpyflag 't l 
( setq copyftag nit) 
(setq quenionnaires 

(copyquaire workquaire questionnaires?)) 





(msg (car ansval - ) t - tab 25 1 

(msg (lastelement anwal)  N 1 - - 
e. 

f setq linecount Cadd l linecount))) - 

1 mq "Enter number oi answer range to focus ox" N ) 
imsg "Uw O if none. use 999 to add a new answer range." ) 

!setq rep]! ( readnumber)) 

Icond ((equal reply 0) (return 

(list (questnumber aquestion 

(list (questheader aquestion) 
(questdetail aqueition) 

(questcomment-aquestionl 
ansvals! 

(questaux aquestion)))) 
C 

((equal repl? P99) (setq workansval nil)) 
( t  (setq wrorke'nsval (nthelement ansvals reply)))) 

( setq workansral ( 1  ocusansrange workansval)l 

icond ((equal reply 999) (set•÷ ansvals 

(append 1 m v a l s  workansval))) 
( t (cond 

(setq ansvaLs (replacenth 

ansvals reply workansval ))? 

(t (setq ansvals (removenth ansvals replv 1 ) ) ) ) )  

(go loop))) 

; rocusquestauxes builds. mdifies, or examines the aux~haries portion 
; of a question. - 

; inpuc a questlon . 
; returns a cop? of the mput, u x h  any changes mcorporated. 
(def un focusquestauxes (aqwst~on 1 

(prog {reply a-orkaux copyfiag auxes) 
(setq auxes ( questaux aquestion)) 

. 
I rmg 3 e s e  a u x ~ l i a ~  questlons are present for question " 

(questnumber aquestlon f "." N) 
! m s g " - A U X I L 1 A R 1 E S W N )  
I rnsg "C~wgory Categoryw N) 
mq "Number Header" N J , 

r rriax 'show auxes auxes 1 

i msg "Enter n u m k i  of a u x l h a ~  categor? to focus on:" Nj 
m y  y-sr O tf none. use 999 to add a neu auxlhar?." ) 

!xtq repl? treadnumber 11 

( a n d  ( i equ !  reply 0) (return 

( h t  (questnumber aquestlon ) 
(questinf o aquestlon 

9aTT iw.wesH1 
((equal reply 1 (sctq workaux ml ) j  

( t  (setq workaux : nzhelement auxes reply)))) 

!q copy- f f ocusaux auxes workaux 1 1 

icond (fnull (equal copyflag '11) (setq aorkaux coppflag))f 
{ a n d  (itqua1 repl? 9%; isetq a u x a  



((equal copyflag '1 ) 

(setq copy flag rill 1 

(setq auxes 

(copvaux workaux auxes 1 ) )  

(setq auxes I replacent h 

auxes reply u.orkaux))) 
( t  (setq auxes (removenth auxes reply))) 1 ) )  

(go loop ) ,  

, :  f'ocusquestbodv builds. modifies. or examines the detail lines portion 
; of a question. 

; input: a quesrion. 

; returns a tom of the input, a-ith arry changes kwrporated. - 

(defun focusquestbody (aquestion ) 

(prog [reply workdethne det lines hnecount) 
(setq detlines (questdetail aquestion)) 

(msg '"he following detail lines are present for question " N 
(quest header aquestion) N ) 

(msg "Number Detail-line" N) 
(setq linecount 1) 

(mapc (function (lambda (det line) 
- 

- (msg IirrecountHtab 8) Cmsg detlme N) 
(setq linecount (addl linecount)))) 

det lines) 

(msg "Enter number of detail hne to focus on:" Ni 
(msg 5% 0 if none, use 999 to add a new detail line." ) 

(setq reply (readnumber)) 
(cond (($ual reply 0) (return 

(list (questnumber aquestion) 
(list (questheader aquestion) 

detlines 
(quest comment aquest ion) 
(questansvals aquestion!) 

i (questaux aquestion ) 1)) 

((equal reply 999) (setq workdetline nil)) 

i t  (setq workdetline (nthclement detlines reply)))) 

- l s e ~  woxkdet bms Cfocusdet bne w~rkdg l ine  1) 
(cond ((equal reply 999) (setq dethnes 

(appendl det hnes workdet h e ) ) )  
(t (cond 

fsetq detlines (replacenth 
detlines reply workdetline))) 

(t (sctq det lines (removenth d t t  lines reply)))))) 

(go lop))) 1 

, 
H 

, 



: focusqueszcomment allows - - a user to examme and/or modit? the comment-flag 
- -- - - -  - -- - - - -- -- - - ; of a question. 

(defun focusquestcomment (aquestlon) - - - 
- - - -  - - -- 

( p r q  (comment flag 1 

(setq commentflag (questcomrnent aquestion)) 

loop 
(msg "Present1y;user will "1 

(cond ((null commentflag) (msg "not "I)) * 
(msg "be asked to comment after giving an answer." N) 
(msg "Change this7 (y/n) "1 
(cond (( yesorno (stnngread ) )  (setq commentflag (toggle comment flag)) 

(go loop)) 
( t  (return - (list (questnumber aquestion) 

(list (quest header aquestion) 
- 

(questdetail aquestlon ) 
comment k g  
(questansvals aqurstlon)) 

(questaux aquestlon)l))l) 1 

; focusquesthdr allows a user to examine and/or modify a question header. 
(defun focusquesthdr (aquestlon) 

(prog (reply) 

loop 
(msg "Header presently r e . s n  N (questheader aquestion) N) 
(msg "Enter new value or (n)o changc  N) 
tsetq reply (stringread)) , 

tcond ( f c p d  reply%) (return aquestion)-)$ - - - - - - - -  

Isetq aquestlon (list (questnumber aquestion) - 
(list reply (questdetail aquest~on) 

(questcomment aquestion) 
(questansvals aquestton)) 

(questaux aquestion)N 

\ 

; focususercornments dikplavs and/or modifies the words which are recognized . 
; as triggers for user comments. 
; returns nil 
; nde efftrc sets the usercomment propert? of variable 'evalstuff'. 
(def  un focususertornments ( f 

- 

(msg "Present trigger kevwords for user comments are:" N) 
(msg (setq usercomments (get 'evalstuff 'usercomments)) N) 
(msg "Enter revised keywoTdg ward 'nil' to disallow spontaneous* 

N "user comments, or (n b change to the present I&" N) 
(setq reply (cleanread)) 
(cond ((equal reply 'n) (return nil)) 

((null nply) (rernpr& 'evaktuff 'usercomrnents)) 
(t (putprop 'evalstuff reply 'userannments))) 



; g m m c f  & a m  frm a designn-user thr nummc mlne  of ame bymm11 
: character which identifies error messages from the application program to the 
; end-user 

i def un gererrorid (value J 

tmsg ' h t e r  numeric value of asm character which will precede" N 
"error messages from pour system to the user (0,.255) ") 

(setq value ( read ) )  

(cnnd i (and (slpnp ge value) ( i m p  value 256)  J value) 

( t ( m\g 'happmpnate rrpl? ." N 1 

1 geterrond Yalur 1 ) ) )  

i --. 

: geterrortype asks a designer-user whether to tally error messages by type 

(defun geterroflype ( ) 
(asg "Tally error messages by a type code following the error ident~fier' ( v / n )  ''1 

( yesorno (stringread)) 

; getfilename obtalns a file name from a designer-user, warnlng of possible 

; problems and allow~ng a second choice if the file already exists 
(defun getfilename 0 

(prog (reply) 

Imp 
- (setqreply(cLean2ead)) -- - - - - -- 

(cond ((null (probef reply)) (return reply))) 
(msg reply " already exfit.: (uke rt anyway or ( n k w  filename? '7 

- - --- - -  - (cogd ((equal 'u (srnn&read )I l r e ~ u r n  reply))) 
(msg '%'lease enter new filename." N) 
tgo loop))) 

; getothers builds a list of names of additional people who are authorized 

; to change evaluation data,. 

(defun getothers (others! 
(msg %ill you allow someone else to change ex-aluation rules' ! y/n) "1 
(mnd (( yesorno (stringread ) i 

(msg "Please provide the name of another evaluator." Nj 

; getpassword obtains a pasword from a dssigner-user 
Cdtfun getpassword (pasword) 

b i g  "Please choare a p a . s w d n  N) 
(setq password (stringrad)) 
(msg "Again please, to be sure" N) 
( m d  (ieqwl password (stringread)) password) 

(t (msg %my. k t  d m  not match the fim password" N) 



(msg "Please try again." N I 
4- P (get password password)))) 

- -  - 

-- - - 

; getphrcathdr gets a phrase category header from the user and returns it. 
fdefun getphrcathdr ( ) - 

(msg "Please enter a header for thls comment phrase categwy." N) 
(stnngread )I 

; inltquest~onn%res gnes the vanable 'questionnaires' a value. 
3 : mpuc none. 

;putput: does a 'setq quatlonnalres....' 

; side effects / rnisc. notes thls f unctlon IS handcoded, but is replaced 
; bv an equivalent functlon made by function'rnakequestionnaira'. 
(defun initquestionnaira ( 

(setq questlonnalres nil r )  

; makequeslionnaires creates a function 'in&wstimaires', then runs it. 
; inpuc none. 
; output: a function, called 'initquestionnaires'. 

; side effects / mix. notes initquestionnaires, when evaluated, initializes 
; the variable 'questionnaires'. 
(defun makequestionnai~es ( f 

teval (list 'defun 

'ini tquestionnaires 
nil 
(list 'setq 'questionnaires (addaquote 

(initquest ionnaires)? 

; newapplication checks whether a file exists for evaluation data for the 
; present application. If so, it reads the file and loads the data in it 

; onto the property list of the variable tempevalstuff. 
; If no evaluation data file is present for this evaluation, it concludes 

; that it is dealing with a new application and returns t 

(def un nevi.application i j  

(amd ((diskin (.get 'evalstuff 'evalfi lename)) (inittes) nil) 
i t  t ) ~  

Cr f 
; newquestlonnalre builds a neu questlomaire; 

; side effects / ~ I S G  notes c h m \  a quemonnaire number based on the -- - - - - - 

; number of the last exmkg quest&maue. 

(Wun newquestionnare ( 
(amd ((null questionnaires) (setq questlonnairenumbeT 1)) 

(t (mq quest ionnumumba faddl (car (last qwstionnatres)N)j) 
lmsg "Questionnaire number " questmmiurenumber N) 
(list questionnairenumber 

(addaudienceinf o) (addquestionmu&nfo))) 



; phaxl  allowrs a designer uu r  tcx do sei era1 genernl initiah~atlon 1 unctions 

: itr main effect 1s to fill ir! tnr propert \ 1151 o! tht 1 ariable 'el alstu5'. 
(def un phase1 ( 1 

prog r uxrid tempex alstu5 1 
- 

(msg 'Phax 1: General Inltializat~on." N I , 

[msg "K hat is the name of thc appl~carlon svstem or program to be evaluated?" N )  

( putprop 'e\ al5tu5 ( slrinpredd J application r 
(msg '% hat file can bT used lo W T  e run independent evaluaticrn data'" N I 

put prop 'evaht uff ( get filename 'evalfilename v 

(msg 'Please enter vour name." N 1 

(setq userid (~tringread ) ' 
( cond (I newappllcat ]on 1 ( msg 

"Thu program will recognize vou in f uturt. as a calid system eval 
"tor " ( pet 'evalstu5 'appl~cation) "." N )  

(putprop 'evalstuff (getpassword nil) 'pasqw ord ) 
putprop 'e\ alsruf [ l i n  uxrid 'el aluat"or5 I J I 

( t  (cond - 
((failsecunt? userid 1 
(q '?our identlficatlon or application name was not recognized" N 

"Check the wording and/or ask an authorized uwr to validate your ame." N 1 
\ 

(exit ) I  
s -2 

T' 
( t (setplist 'evalstuff (plist 'tempevalst uff)))))) 

( putprop 'evalst uff (get others (get 'evalstuff 'evaluators)) 'evaluators) 

(msg w h a t  file can he used to log user runs3" N) 
(put prop 'evalst uff (get filename) 'logfilename) 
(msg "Tally error meJssages from vour system to the user? ( y h )  ") 

(putprop 'evalstuff (yesorno (stringread)) 'talleerrors) 
(cond ((get 'evalstuff '~allverrors) 

fputprop 'evalstuff (geterrond 1111 ) 'errand 1 
(putprop 'evalstuff (geterrortype1 'tallyerrortype))) 

(msg "Phase I complete." N I 

(msg %en te r  Phase I- to change anything? ( y /n) ") 
(cond (( yesorno tstnngread)) (phase1 ) J  

(t nil)))) 

- ; phase2 deterrmnes the contents of questionnaires 

; sidedfects  the vanable 'questionnaires' may be altered. 

the property list of 'evalstuff' is updated. 
(def un phase2 ( ) 

i m g  "Phase 2: Questionnaire Contents" N ) 
( putprop 'evalstuff .tquestfilein~ t nil f 'questfi lename ) 

cputprop 'evalst uff ( ansfilemlt lull 'ansfilename) 

(makeq uestionnrures ) 

(quest filesave nil 1 

( m a p  'addallauds quehionnares J 

(msg "Phase 2 complete" N) 
. (plsg "Reenter phase 2 to change anythng7 ( y / d  "1 

(mnd ((ytsomo (stnngread)) (phase2) 

(t nil))) 



: phaw3 revleu s and updates tlming information. 
- 

: side effects the property llst of 'evalstuff' may be updated, specifically 
- -- - 

the propertles 'timingstuff' and ' d s p  , 
ldei un phase3 (quest~onnalres) 

Z - 

l p r q  Ireply ) 
' (msg "F'hase 3: Questlonnalre tlming." $"' (msg "The f ollouing questionnaires pre+entlx rstst:" N)  
(msg "Number Header") t r d' 
(tab 50) 

% 

(msg 'when Given" N) 
( m a p  'shbRq ualres2 questionnaires) I 

loop 
(msg %ter number of questlonnairr to f ~ u \  on:" N) 
(msg "LJse~ 0 if none. "1 
tsetq reply (readnumber)) 
(cond ((null (equal reply 0 ) )  

(wttimingstuff reply) 

(go loop))) 
(put prop 'evalstuff nil 'dspeaj 
(mapc ~functlon a 

I lambda (qualretlm~ng I 
(putprop 'evalstuff 

(unlon (get 'evalstuff 'dspecs) - 
(lastelement quaretiming)) \ 

- 'dspecd)) (get 'evalstuff 

'timngstuff)) - 
Iputprop 'evalst uff (setdifference 

L 
(get 'evalstuff 'dspecs) 

Ys el) 'dspecs) 
4 - 

lmsg 'Phase 3 complete." N 1 - % 

blsg "Reenter phase 3 to change anything) Iv/n) "1 
( a n d  ((yesorno (stringread)) (return (phase3 questiohna~res))) 

' . ( t  (return nil))))) 

; phase4 determines how to recognize the end of the application program's run. 

; returns nil 
; side effects: sets the 'endofrun' property of variable 'evalsruff". 

(deiun phase4 ( ) 

(msg "Phase 4: End of Run S@cifications." N I 

(msg '%'hat character will you send to signal end c t  run and trigger" N 
"any end-of-run questionnaires?.," N 

'Znter numeric value of ascii d e  102.55 1 " 1  * 
iputprop 'evalst uff (readnumber ) 'endofrun ) 

(msg 'Phase 4 complete." N )) 

- 

; phase5 determines whether and how to handle spontaneous user comments b 

; returns nil 
; side-effect: may change the property list of the variable 'evalstuff'. 
(def un phase5 (1 



(msg "Phase 5: Spontaneou5 C x r  ~omments." N! 
iiocususercommen~~7 

I putprop 
'evalst uff 

i t ocuscommentphra.ws 1 p e l  'evalstuff 'commenlphrasa)) 

'commentphraxs r ! 

( I (remptop 'evalstuff 'commentphrases )) 1 

(commenttate) 
(msg "Phase 5 comp letc." N 
(msg "Reenter phase 5 to chanpe anything'' ( y /n )  ".I 

( cond ( ( yeserno btringrrad I f  (phase5 ) 

( t  n i l ) ) )  , 

; phase6 sets automatic data gathenng parameters 
; returns: nil 

; sideeffect: may alter the property list of the variable 'evalstuff'. 
(defun phase4 ( )  7 

imsg "Phase 6: -4utomatic Data Gathering tarameters" N) 
(msg T h e  evaluation system can time d r $ y  beiveen user Input; and program outputs" N) 
(msg "This feature is piesently set " 

ionoroff (get 'evalstuff 'timespstempauses)) "." N ) . 

(msg "Toggle this feature? (y/nj  .") 
(cond ((yesorno istringread!) 

(put p o p  'evalst uff 
(toggle 

- -  ~ [get 'evalstuff 'timesystempauses)) rtirnesvstem pauk t - - 

(msg "OK" N ))? 

(msg "Ihe evaluation system can time delays between system output and user inputs." N 
(msg "This feature is presently set " 

(onoroff (get 'evalst uff 't imeuserpauses)) "." N) 
(msg "Toggle this feature? (y/n) ") 
(cond ( (ywrno  (stringread)) 

(putprop 'evalstuff 
(toggle 

(get 'e~alstuff 't~rneuserpauses)) 'timeuserpauses) 
(msg "QI;".N) 1 ) 

(msg "The ebaluation sbystem can tlme the overall length of user, sessions" N) 
(rnsg % feature 1s presently ser " 

(onoroff (get 'evalstuff 'timesesslonlength)) " N) 
(msg Toggle t h ~ s  feature' (>-In " i  

(cond ((yesorno (smngread 1 1 

(putprop 'evaGuff 

(toggle 
(get 'evalstuff 'timesessionlengt hN 'timesmionlmg th) 

(msg "OK" N U  
lmsg Save timing information on what filey N) 
(put prop 'evalstuff (get fikname) 'timingfilename) 

(msg N h 6 armplete. " N) 
fmsg "Reenter phase 6 to change anything? ( y / d  7 



- - -  -~ - -  - - - - -  ~ 

; pri~tktrtteriem tttlk a dmgmr froa tom rPrz evamati-on prOg-iaaiK 
. ~ ~ -- - ~ 

~ 

: input  none 
; output: t 
; side effects: prints instructions on the strein. k 

\def'un printinstructions ( ) 
( p g  i~ 

(msg "Thank vou for using the e\raluation-package." N N1 

(msg '"The program you have called can be used in two wava" N) 

c msg "I can set up an evaiwtion environment. or conduct an evaluation.",N N ) 

imsg 'When called with a null  parameter list, (as you have just done)," N)  
(msg "ir assumes that vou are a system desgner who will  provide rules" N 1 

imsg "for having your application prograrnfs) e~aluated;" N N.) 
!msg '"This program will ask you various questions, and will use ?our" N 1 

(msg "answers to define the evaluation criteria. Among other questions." N! 
(msg "it will ask you to provide a filename where it can store the" N) 

(msg. "information you supply. After you finish the present initialization" N! 
(msg "run, you will be able to have any prcgram evaluated by insertmg" N J  
(msg "the statement '(initeval filenameY as the first instruction in" N) 
(msg "your program. The filename be the name you choose in this run," N )  
(msg "namely the file where initeval stores the information you are about" N) 
!msg "to provide." N N)  
icond (!seenenouih) (return ' t)))  

,lmq N "This run consists of six distinct p h m "  N) 
(msg "Phase 1 does general initialization, asking you for various filenamesw N.) 
& Phase 2 lea you broa-w the w questionnaira. altering them at urilLw N.) 

!msg "Phase 3 gathen information from you about questionnaire timirg."N) 
- - - - - - - 

~ - -  - - -  - -~ - - -  - 
- - - - 

!msg "Phase 4 asks how to identify 'end of run' for your application." N! 
!msg "Phase 5 asks you about spontaneous user comments" Nj 
(msg "Phase 6 allows you to specifv automatic data gathering parameters." N) 
(msg N 7x1 all cases, just replv toithe prompt messages." N) 
(msg "They will lead you throug) all six phases" N) 

(msg N N) 
(return tj)i 

; quairetrig n t u m s  a list of timinginfo, with specific numeric values 
; f u r  designer-specilied questionnaire triggers. 
c der'un quairetrig (timinginfo) 
! mapcar 
ifttmtion 

lambda 
-- ~ 

- - - -- - 

( m d  ((equal timmgcode 'd! 

(msg "What value will you send to trigger this questionnaire?," N 
"Enter numeric value of ascii mde (0-,255) "3 

( m d n  umber I? 
( t  timingcodeljl) uminginfo)) 

; q&ltinit obtains the name of a file containing questionnaires, loads 



; the file if 11 eslrts, and ~ n i t ~ a l u m  the variable 
- 

; input: d dumm? vanable rar holdmg uwr rephe. 
: returns the name of the quest~onna~re file 
ldefun questfileinit [repl?, 

(msg '\Vhat file holds the quertmnnalrrs.''' N 
"Enter filename or c h m  lsttandard fil; dtrt auk"  N i 

(wtq reply (cleanread 1 

(cond (tequal reply '51 (dlskln 'evrtdquest I 

( t  (cond ((diskin ~ e p l y )  (initquestionnaira) reply! . . 

t t msg "File " reply " not found." N ) 

(questfileinil reply ) ) ) ) ) I  4 

; settimingstuff displays and/or modldcs the 'timingstuff' for a queStionnaire. 

; inpuc the number of the questionnaire of interest 
; side-eBect: may updale the 'timmgsruff' propeny of 'evalstuff'. 

f defun setrim~ngstuff (quaireno 

f Q r g  heply -SLUE - - - --  -- - - t -  - - - - - - 

Wtq timingstuff (get 'evalstuff 'timingstuff)] 
\ 

\ L 
(msg "Questionnairr " quaireno is presently given az" N) 
( cond 

f f  mapcar 'u-hengiven (lastelement (getquairetiming quaireno)) r 1 

( t  (whenglven nlli?j 

; questfilesave obtainc the name of a file where questions can be sakerl, 

; and saves the quertlons on the file within the 1 unction ln~tquest~onnalrrr 

idefun questfilesave (reply 1 

tmsg %'me questionnaires to uha t  file'" N 

%ter Glename or ch- Ishadard 81e defauk" N) 
(seuj reply (cleanread 

rcond ((equal reply 'sI tsezc reply evstdquest))) 
l eval ( 11st 'update ( addaquore reply ) (addaquote 'inlt quest~onnaired))) 

f m g  N "Give questlonnam at (shartup, under 1 d kigner control." N 
"or at (e JXI~ 01 run3," N 
"Enter an! corn brnation of s, d, and e, separated by spaces. or" N 
"rn,b change. "> 

(setq reply tcleanread~l 

( amd  i(equa1 rcpiy 'n i re tum))  - - 

f t  I 

( m d  ( ( a r m  reply) f setq replv (1s t  reply)) - -  - t i  

(setq ummgsuff 
Ireplacenth tirmngstuff q u r e n o  

(11s quareno ~ q w r t t r i g  reply)))) 
burptop 'evain.;E amtngstufl 'mrungs~ufflll 

Igo 1oop)f) 

: h w a u x a  displays the at- number and header of an auxiliary question. 

i dcfun Boa.auxa (u~aux2 



Imsg (catnumber (:car anaux ) ) I  

: showcats di_splays thy number and header of a category. 
(defun showcats {acategory ) 

(msg (catnumber acategory 1 )  

(tab 8 )  

(msg tcatheader acategory ) N )  

: showqualres display the number, header, and audience (user) characterisrics 
; of a questionnaire 

(defun showquaires (aqualre) 
(msg (quairenumber aquaire)) 

(tab 8) 
(msg (quareheader aquaire)) 
(tab 50) 
(nxsg f qttaireaudexp aqua~r t j i  - 

c tab 621 

(msg (quareaudtype aquare)  Nt) 

: showqua1res2 displaps the n u m k r .  header, and timing informat~on 

; of a questionnaire. 
: returnx nil 

[ deiun shouquaires2 l aquaire 
(p-rog Iqualretlmlng 1 

- 
tmsg t quairenumber aqualre 2)- 
(tab 8 )  
( msg tqualreheader aqualre 11 

lrab 501 
(cond ((null  lsetq quaireumrng tgetquanetirmng (qwrenumber aquaire)))) 

(msg "not specifiedw N l )  
( t ( m a p  'myhengiven (lastelement qUiretimlng)) 

(msg N))))) 

: shawquats dsplays the number. header etc of a question. 
.# 

{defun showquests (aquest~on) 

!mrg (questnumber aquestion ))  

:?A 81 
(msg (quest header aquest ion2 - -  - 

(tab 50) 
fcmd ( (quatau aquestlon ) (msg "yes")) 

t tmsg "now))) 
tab 63) 

( m d  ((questmmment aquesnm) lmsg "yes")) 

- (t (msg nno"ll) 
(tab 72) 
qcond ((questansvals aquestion) (msg "yes")) 



: whenglven dlsplay the natural language equ~valent of a timng code. 

; returns I 
(def un wheng~\ en (timmgcode I . 

(cond ((equal tirnmgcode 's 1 ( msg "startup")) 
((equal timmgcode 'el rmsg "end of run")) 
( i  numberp tlmingccde) (msg "designer t n g s r s  u ith " tlmingcode 1)  

((null t~mlngcode ) (rnsg "t~me not specified")) 
( t  (msg "Illegal value"))) -p ;* 

( lpg  '1. ") t J ."", 
L' : 

; This file contains the portion of the evaluation system which is used only 
; in user/application mode, ie while the application program is running. 

; All functions are listed alphabetically by name. 

- - 
- -- 

4' 
- 

- 

; checkcomphrs checks user's spontaneous comments for: phrases of interest to 

; Note: It is presently left as a hook - ununplemented - since there is no 

; immediately obvious useful pattern of comment analysis. 
(def un checkcomphrs (acomment 

nil) 

; checkuser returns the user identification information from the propeTty 
; 'knownusers' ot the vdrlable 'evalstuf. 
; If the user 1s not known to the system. checkuser returns nil. 
(defun checkuxr (usend) 

(assoc u u r ~ d  fgrt 'evalstuff 'knownusers))) 

- - - - - - -  - ; ~ e n t b l u r b  tel-fsa user huu- TO enter spontaneous cornjnents 
(defun comment blurb ( ) 

- - - -  

-- fnng"Emm trrrrmtims Qiiprogra-m ~ ~ T ~ f i f i E i y o u  may. want to make a T -  
"comment about i t  You may enter a.mmment at any time that the" N , 
"program IS waiting for a reply from you  Any comments you make will" N 
(.tK passed on to the system designers. If you start any reply with a" N 
"?tepword' from the following list, your reply will be interpreted as" N 
"a comment:" N) 

(msg (gtt 'evalstuff 'usercomments) N) 
' 

(msgaAfter youentayourcomment(s~,theptogram willstill be waitmgUN 
"for your 'real' reply to whatever question it asked you* N N)) 



; evcleanread reads from the kqtwrd. It checks'the user mput to see 

; whether it ~s a comment. Comments are cithn lnterccpted or passed on to the 
- - - - - - -- P A  

r calling program. accorFiiiig to-thCG$j%tr's=mg of 'commentfat e'. 
; The functlon uses 'cleanread' to free usen from the need to use parentheses 
; and quote characters in then mputr 
; side-effecrt: Inputs of 'y' are converted to 'ys' and inputs of 'n' are 
; convened to 'no'. 
fdef un evcleanread ( ! 

i prog (reply J 

loop 
i noteuserpause ) 
[cond ((equal (setq reply (cleanread)) 'p) Ircturn 'yeslj 

f(equa1 reply 'n) (mum   no)^) 

(conti K n ~ l i  ( 11stp reply)) t return reply il! 
1 rond f \ riull 'member (car reply) (get 'evaktuff 'usercomments))) 

- ! r e t m  1 q 1 ~  IJI - 
- -- 

~ m d  ((gel 'evalstuff 'commentphnsesI (checkcomphn replv )) I 

LcoaaLCm---: - 
(updatea (get 'tvakmE 'comment5 femme I reply)) 



: e-pato= rs Guivaler;: tc c p - p r i m .  is: ihe same n.a? that patom is quivalm: to 

; pTinc 
Idcicn evpawm (achar 

f evprinc acharli 

; e--pnnt prmtr M arguzna~.  l f t t ~  checkkg a*hcrhrr I; u an m m  rnesvgt 

; the =mu u l k d  b> the waiuuon sywrn. lf so. the error 
r -M*tn&m t7,p, Z p r c v n t i n  ~ ~ ~ i p p d k f u r e  thc 
; u g t m u n t  s pnnttd 
; W e :  crprlnt cboa llot ruppa3 &e q ~ o x a l  porr p z u n c t n  of p rmt  

(fkf cPprrnt 
ix~hmwa 



: evrwd does a n m a l  Ilsp keybard  read. I r  checks the user inpur ro set 

; wherher it 1s a cwnmtnt. Cornmer.~ arc e n h a  mrercepted or passed on to the 

; calhng pmgram, accordmg w the desqner's se~r:ng of 'commentfate'. 
; Note I: 'mxad '  docs not SY-I cnd of 6ir irandllng. nor an explmt filc 

port p a m a e r .  
; Note 2: Sina 'read' requires vahd s-exprcsrrom a s  inputs, ~ t s  utlhtp fi 

4 msg "Comment n o u d  Please reply to t h c  original quesrion." N) 



: glveaquest elves a quect~on to a user and returns the answer. 
- - -  -- - 

; inpuz: a quesuon to be gnen. 

(def un g~ veaquest (aquesuon T 

tprog Iansn er 

(msg " ~ u e s t ~ o n  " [queanurn be? aquestion) "." N )  
( return ( hst (questnumber aquest~on 1 

(glvequest~nt o aquestion) 

(glveauxes tquestaux aquestion) answer))))) 

; g~\-eauxes gives auxiliary questions to a user (if they exist.and if they are , 

: warranted by the user's answer to the parent question). 
: returns the co~responding auxiliary portion of questionnaire-answers. 
(def'un giveauxes tauxes answer ) 

' (remove nil 

( mapcar 
itunction . 

(lambda 

hnaux  ) 
(cond ( I  matchanswer answer (lastelement anaux 

( h t  (g~veacategory (car anaux)) 

ni l ) )  
( t  nil)))) 

auxes))) 

: givequaire gives a questionnaire to a user and appends the ansnws to an 
; answer file 
( d e e m  givequaire i a q U  - - - ~ - - - - -  - -  ~ 

f rnsg "Questionnaire " (quairenum ber aquaire) "." N ) 
3 

( updatea (get 'evalstuff 'amfilename) 

(list (exploden evuserid! 
(list (quairenumber aquaire) 

(list 
(exploden (quaireaudexp aquaire)) 
(ex ploden (quaireaudt ype aquaire))) 

(list iexplder? (quaireheader aquaire?) 
(mapcar 'giveacategory (quairecats aquaire)))))) 

(msg "End of Questionnaire " (quairenumber aquaire) "." N)) 

\ 

; g w e q u r e s  g l ~ w  apprpprrate questlo,mams to users at the appropriate tune. 
- - - 

quest~onnara.  - - -- - 

; refurns L 
; sidczfftcn: After pvmg end-of-run questionnaids), it will save timmg f 
, infom+tian if any has been requmad by the d&nez 
(&fun giveqmres 
{prug 

(mapc 
(function 
(lambfa faquare)  



(cond ((and (member experience tqualreaudexp aquaire 1 )  

(setq_qualrztiming Igetquau~tlrmrq: - - - - --- - -  -- - 

(quairenumber aquaire))) 
(member t ima-c&x L l i a s t w  quaux~unmg LL - -- 

(or (~n~er rec t  ~getuserrrlationshipp 
Lqualreaudtype aquaire I )  

(member 'all (quaireaudtype aquaire)Jl~ 
(givequalre aquaire))) 1) questlonnalrcts ) 

(cond ((and (equal tirmng-ccde 'el (timesomething)) 
(saveruntimmg))) 

1)) 

; givequestinfo glves the question-info portion of a question to a user and 
; returns the conespondin g answer-info port Ion of questionnaire-answers. 

; side-effect: sets the value of the vanable 'answer'. This function 1s 1 

Intended to be called by 'glveaquest'. 
(defun givequestmfo (aquestion) 

(prog (comment) 
(msg (quest W e r  afpsticm i FJ I 
( m a p  (function (lambda (det line 

(mqg detllne N))) (questdetail aquestlon)) 
(setq answer (validanswer aquest~on 1) 

(cond ((queskomment aquestion ) 

(msg "Please expand your ansu3er - Jurt&nc ro clarify it.'* Ni 
(setq comment ( evcleanread ) ) ) )  

(return (llst 
(explodkn (questheader aquestion ) l  

nil 
(explodencomment) - 

(exp loden answer )l)j) 

; matchanswer checks whether an answer is found within a set of answer ranges 
; returns t If the answer is found, nil otherwise. 

fdef un matchanswer (answer ansranges 
(pmg (test l test2 ) 

(mapc 
(function 

(lambda 
f ansrange : 
kond ([and (equal ItTpe answer) l type (car ansrange))) 

(equal (type answer) (type ( lastelement ansrange)!! J 

(cond f (nurnberp answerf 
IsetqtenlUlst ' lessp - - - - 

'answer 

?car ansrange))) 
(sctq test2 (list 'lessp 

4 bwkmentansrafige f 
'anme r))) 

(t (setq test1 (list 'alphalessp 
'ulsa.er 

f a r  ansrange))) 



; nenwserblurb trlls a first time user about the rtaluation syswm. 

; side-effec:: sets the proper?? 'known users' on thr variable 'evalstuff'. 
(deiun newuserblurb 

( prog (count relationship rsply) 
I ,  

1 msp .4cccndlng to rhe system files. you have no1 used " 
I pet 'eva1s:uff *application 1 N 
"n.ith thr el-almtion teature bet ore." N) 

,I. 

I msg I h r  rvaluatlon ieature n a program uh ich  is attached to " 

I prt 'e\-alst uff 'application "." N 
'21 gathers information from usem like vourself on a variety of topics." N 
"This information IS passed on to the system designers so that" N 
"they can t urther lmpTove the system." N N) 

( msg "Please hclp irn provr " !get 'evalstuff 'application) 
" by a c c u r a t s l ~  ansyering the questionnaires" N 
"uhich u.ill be presented to you. Thank vou for'your help." N i 

(msg "Kzady to proceed? " )  

(m-aitf oryes) 

(comment blurb! - -- -- - 

!msg N "Thank you again for your cooperation." N ) 

(msg "Ready to proceed? ") 
ia-aitf-o+d 

(msg w h i c h  or these terms describds) your relationship to " 
(get 'evalstuff 'application 1 "?," N) 

(msg 
(setdiff erence 

unior, 
Weslgner knou,iedgesource buyer programmer enduser ) 

(get 'evalsrufl 'audiences : 
'(all 

N ,  
B 

! msi '3: ? ol; a x  not sure which one appl~es  to you, you are probably" N 

-an tnriust.;." h'i 

loop 
trnsg "En~er  ail the names :hat apply, separated by spaces-" N I 

(setq relatlonsn~ps ! evcleanreadj) 
(msg  re you satisfied that your entry is complete and correct? " J  

(mnd ((null (.yesorno btringread))l (go I c ~ p l N  
Camd ((null (listp relationshipslj (setq relationships 

( list re1ationshipsjl)r 
(putprop 'eraistuff lappendl (get 'evaLnu8 Znownusers) 

( k t  exuserid re1ationships)J 

'known users ? ) 1 



; notesystempause updates the 'systempauses' property of 'evalstuff'. 

; it. i t  records that a s y e m  pause took phce;and in duration. 
; A system pause is the interval from an i/o operation to a uFrite. 

; sidt--&em: ttp3attts the 'lmrurite' property of 'e\-aIstfl m m r  whm 

thr last write took placr. 
(def un notesystempause I ) 

! prog 

number rnin max total pauselength 1 

[ putprop 'evalstuff (systlme 1 'lastwrite 1 

icond 

( (.get 'evalst uff 'timesvst em pauses) 

(cond (fnull (get 'evalstuff 'lastread11 
(putprop 'evalst$ (get 'evalstuff 'lastumt r I 

'la5tactivityl 
(return f )i 

(setq number (add l c car (get 'evalstuff 'systempauses 1 1  ) : 

(setq pauselength tabs (diff (.get 'evalstuff 'lastwrit r 1 

(get 'evaktuff 'lastact] \it\- )!) 1 

tsetq min (cadr [get 'evalstuff 'svstempauses)),) 
- - - -  - 

(cond ( (  lessp pauselength min) (setq min pause1ength)i) 
setq rnax I caddr (get 'evalstuff 'systempauses))) 

icond ((greaterp pauselength rnax ) fsetq rnax pauselength 1 )  J 

(setq total (plus (lastelement Cget 'evalstuff 'systempauses j 1 

pauselength l1 

(putprop tralstuff list number min max tota 
's! stempauses) 

ipurprop 'eraistuff (get 'evalstuff 
'lastactivi ty))))) 

; noleuserpause updates the 'userpauses' property 

'last write 1 

of 'evalsruff '. 

; le. ~t records that a user pause took place. and its duration. 
; -4 user pause zs the inter1 a1 irom an l/o operatlon to a rcad. 

; nde-effect: updates the 'lastread property of 'evalstuff' to note when 
the last read took place. * 

t deiun noteuserpause ( ) 

( prog (number rnin rnax total pauselength 
(pu tp~op 'evalst uff ( sysnme ) 'lasrrtad I 

I cond (gel 'evalstuff 'tlmeuwrpauses 1 

!cond f (nu l l  leer 'e\ ahruE 'lastwntef 1 

l p ~ t p r o p  eralstuff (get evalstuff 'lastread) 
'lastacr:~ ~ t ?  

T t t  t'w 

I setq nu rbz r  add1 {car tgrt 'evalstuff 'userpauses 1 ) )  1 

.serq pxi=b@~ t a k m  tgrt 'aakmEJfamea&t 
(get 'evalstuff 'lastact1 l ty)  11) 

k t q  rmn f cadr f get 'e-valstuff 'userpauscsj)) 
( a n d  ( ( i m p  pauselength nun) (setq mm pauselength))) 
(setq max r cadd r f get 'evalstuff 'user pauses l l! 
(amd [(greaterp pauselength max) lsetq rnax pause1ength))t 

f setq totai (plus (lasrekrnent (get 'evalstuff "userpauses)) 
pauselen gth ) ' 

tputprop ' e v a h f ?  ' iut numbe?mn m a  total) 



'userpausesi 
(putprop 'evalstuff (get 'evalstuff 'lastread) 

'lamctivity ))))) 

; olduserblurh u.elcomes hack a repeal-user of the svstem. 

(def un olduserblurb ( 1 

(msg %-elcomt. kick to " (gr: 'evalstuff.'application "." N 

'?OU ma?. be ask@ to r e p l ~  to questionnaires from time *to time.'' N 
"Thank you for vour cooperation." N 

"Do ?;ou ;emember how to enter comments' " ! 
(cond ((nul l  ( vexlrno !srringread!J) (commentblurb ] ) ) I  

: saverunnmlng updates the run timing file uVith timlng intormation for a 

; partlculaf run. 

(defun saverunt~ming 1 ) 

( updatea (get 'evalstuff 't~mlngfilename 1 
' 

(list evuserid (get 'e\ alstuff 'systempausesl 
(get 'evalstuff 'userpa- ) 

tabs ( d f l  (get 'evalstuff 'sesslonstart i ' 

(sys~tme)))))t 

; timesomething checks which aspects of a run are to be timed. and clears the 

; values of items which are not to be timed. 
; returns t 11 at least one item IS to be timed, nil othewise. 
ldef un timesomet hing ( 

(prog (result I 

(fond ((per 'evalstuff 'timesystempauses) (setq result t l )  
I 1 putprop 'evalstuff nil 'systempauses))) 

ccond ((get 'evalstuff 'timeuserpauses) (setq result t)) * 
\ t 1 putprop 'evalstuff nil 'userpauses))) 

1 cond ((get 'evalstuff 'umesessionlength) (setq result t)) 

( I  (putprop 'evalstuff nil 'sess~onlength 
(return result))) 

; valzdansu.er get5 a useis ansurer to a question and ensures that,it meets any 
; mtnct lonc y3ec16ed In the ansa-er-value portion of a questionnaire. 

(&fun \ aildamn rr ( aquest Ion J 

l p ~ o g  i a n w  rr ansranges) 

I ~ F  
( wtq ansu er (evcleanread l! 

TconiT KauTT lsetq insran& lquestansvals aqut%uonrj) 

(return answerlf! 
(amd ((matchulsa;e~ answer ansranges) (return answer))) 
(rnsg h p p r o p n a t e  reply. Please enter new answer." Nl 

' (go loop))) 
3 



---------. - _ - A  -. -. L 
~ - - - - - - - - -- 

; Ihis  file contains a stand-alone utility program which prints the contents 

; of a' questionnaire answer file for the evaluation system. 
; I t  uses many of the general-purpuse routines in the evaluation logic. 

: To ! olioa. the program logic, begin reding at 'print ansfile'. 

; All functions are listed alphabetlcall?r by name. 

; printansfile prints (on the terminal) the contents of the questionnaire 
; answer file for an application: 
; rnpuc the name of the file where rh-independent evaluation data wa\ sar ed. 

(def un printansfile (filename) 
(load 'evmain j 

(load 'evdesigner) 

(setq evalstuff nil) 
(load filename) 
(setq tempevalstuff mI) 
  nit tes) 
(setplist 'evalstuff (pl~st  'tempevalstuff)) 

( prin tanswers (get 'evalst uff 'ansfilename))) 

; printanswers lists the contents of' a questionnaire answer file. 

; inpug the name of the fikcorrtrtining-tk answers- - 

(defun printanswers (filename) 
(prog (quarean5 inport 

(cond ((null (probef filename)) (msg "No answer file." N) 
  return))^ 

(setq inport (infile filename)) 

loop 
(cond4null (setq qu&eans (read inport )I) t 

(msg "End of answer file." N) 
(close inport) 

. (return))) 
(printquaireans quaiream) 

(go loop))) 

--  - 

; printquaireans lists the contents of a questionnaire answer record 
; inpur an answer record 

~ ~- 

(def un printquaireans ( quaiream ) 

(msg "User " (implode (car quaireand) ". Questionnaire" N) 
(msg "Number") 
(tab -ar 
(msg "Header") 
(tab 50) 
(msg "Experience? 
(rab 62) 
(msg "Type" N) 



Lshowqumesl ( lastelement quueans l l  - - - - - -- - - -  --- 

( m a p  'shon-caw (qua~recats (lastelement quarrean\))),l 

t --- 

; showcatsi displays the contents ol a category on the screen. It acrumes that 

; mosl Items are In the form of hfis of small fixnums, which ~t ~mplodes. 
d e ~  un shou ca tsi I dca~ ) 

[ msg "Categor!:" N J 

(rnsg "Number Header" N 1 

(mrg (catnumber acat ) 1 

(tab 8 )  

(msg (~mplode (catheader acat 1) N )  
(mapc 'showquesta (catquests scat))) 

: showquairesi displays the number. header, and audience (user) characteristics 

; of a questionnaire. . 
; It assumes that all but the number are in *he form of lists of small fixnums. 

; which it implodes 
tdefun showquairesi (aquairej 

(msg (quairenumber aquaire!) 
(tab I0 
(msg (implode (quaireheader aquaire))) 
(tab 50) 

(msg (implode (quaireaudexp aquaire))) 
(tab 62) 

(rnsg (implode (quaireaudtype aquaire)) N)) 

: showquestsl dlsplays answer information for a question on the screen It 
- -- - - 

; assumes that mZt  ]terns are 6 the form of htsoT small fixnums, which 
- 

; ~t unp lode~  
(defun showquestsi (aquest ) 

fprog fauxcats) 

(msg "Quest ion:" N ) 
(rnsg "Number Header? 

(tab 60) 
(msg "Answer" N) 
(msg (questnumber aquest l) 

(tab 8 )  
(msg (implode (questheader aquest))) 
(tab 60) 

(msg (implode I questansvals aquest)) N J 

b n d  (land 

Iquestcomment aquest l 
-- - -- - - - 

w -w-+=a -- - - - - - 

(msg %hated comment: " (mplode (questcomment aquest)) N))) 
' (cond ((questaux aquestl ( s e q  auxcats (mpca r  'car (questaux aquest))) 

(msg "Auxiliaries" N) 
f mapc 'showcats- auxcat s.2)) 

(msg NN) 



APPENDIX B 

SELECTMlCRO DESCRIPTION 

Selectmicro is a sm_all-scale expert system which allows users to choose which 

microcomputer(s) might fit their needs Its knowledge-base is contributed by users them- 
,- 

seleves, rather than being 'hard-coded' by a programmer. Knowledge is stored in the form I 

of 'Fdates' ,  whch  are names of microcomputer models, and 'rules', which are criteria 

-tained representations of 101 candidates and thirty-four rules. 

In a typical run, a user is asked what model(s) of machine he had keen considering. 

If he responds with a model name unfamiliar to the program, he would be asked to pro- 

vide as much information as he could about the particular model. This information would 

then be made available to future users, if needed. The program asks questions of the users 

in such a way that the user% time commitment is minimized In other words, the program 

'reflects' on what question (or rule) to ask in a particular user's unique circumstances in 

order to arrive at a 'short list' of candidates as quickly as e b l e .  The user can ,ask the 

program to explain unfamiliar terms at will. -4s with rules and candidates, the explana- 

tions have been provid@ by other users over time, rather than having been hard-coded 

into the program. Before leaving the program a user is invited to contribute new . 
knowledge, in the form of new rules, candidates, or explanations. 



APPENDIX C 

DET.4ILED CORRELATION RESULTS 

The table below shov.-s complete correlat~on results for probab~l~tles no greater than 

pO.05 using Pearson's r test. .A perfect p l u v e  correlat~on value would be 1.000. A per- 

value u-ould be -1.W. A zero value indicates no correlation between the 

figure M . 0 5  means there 1s a five per cent probabiljtv that the 

observed con-elations were due to chance. As outlined in the text, these results are 

intended only as  an illustration of the kind of use to which the evaluation system could 

be put. The small sample sizes and large numbers of variables arbitrarily examined below 

suggest that many of the apparently significant correlations shown are entirely due to 

chance. 

. Item [ I Correlated W ~ t h  (n=12) 
r Pcrrtived f / easeo f t~se  1 speehad@uate I would use oftm ! 
Accurate 105222 pa041 0.7746 p;0.002 05556 m.030 
Qe e d u c a t i ~ ~  excessire Jargon should ask 

05476 ~0.033 45926 p==O.021 05370 p0.036 
Education liphtine ok 



APPENDIX D 

DETAILS OF STANDARD QUESTIONNAIRES 

; This is the standard questiomaire file. evstdquest 

(def initquestionnaires (lambda nil 
(setq questionnairese 

'I1 1 ((fint-time) fall)) 
(IDescrlbe used 
(( 1 
(#;el user profile1 

( (  1 (Please enter your age at your nearest birthdayJ 
nil nil ((3 123j)l nil1 

( 2  (What is your sex'? Please reply m or f J  
nil nil ((m m) (f f ))) nil ) 

( 3  (Please indicate your highest completed level of f6rmal education.!, 
(I.4nswer with the appropriate letter1 

h. Grade schoolJ 
Ib. High schoolJ 
k. College or technical dlp1oma.l 
Id. Univers~tp degreeJ 
k Graduate degree(s)J) 

t ((a e))) nil) 
( 4  (Please ind~cate the amount of computer experience you have hadJ 

(h. None unttl uslng this program.1 ' 

tb. V e q  1ittle.I 
!L Some, but not extenslve.l 
Id. A great dea1.f) 

/ 
t ((a d))) 

(2  (Mas your computing experience been3 
(la. Recent?l & 

b. %me time ago? 
Ic Both recent and some time ago?\! 

nil ([a c))) nil)))) ((b dl)).l;l. 
: 5  (Kknerally, how would you rate your level of computing skills'? 

;la. Beginner.1 i 

b. lntermediatd . , . k. Expert$ 
t (Iac))!nill 

4 

1 t :%\-hat is your overall goal in this system? 
(Uust summarize your goal in a single l i d )  

nil nil) nil) 
( 7  (Mow thoroughly were you briefed before you used the system1 

- ~ - -  - - - -~ ~ - -  

k&bFie&iga?af2t 
b. Casual, informal explanatid 
Lc. Detailed explanation. polsibl? a-ith thorough winen . '  

dmrnentati0n.l , 
id Formal course of instxuctid 
t Other.!) 

nil ((a e))) 
((( 1 
([Explain ' o t h h r i e h g J  



1 (Please explain your answer just a line to clarify irJ 
nil nil nil? ni1.j.J)) ( j e  e)))).!  

( 8  (Generally, do you sw computers ad 
(h. A threat7 
Ib. 4 fact of modern life which you must become used to.1 
k. -4 useful tm1.l 
M. -1 great bonn to mankind.1) 

t ( (a  r i l l  n i l '  
'9 (Pleast enter your o h  titie. or m a p r  field of study if you are 

a studentJ 
nil nil nil) nil 1 

= (10 (Mow long h a w  vou been in this role.4 
nil nil ni l )  nil J 

( I  I (MOM- long have vnu been In the same general type of work - or studies? 

nil nil nil! ni1))l)))l 

( 2  ((first-time repeat) (al l ) )  
(IUser state on startupl 
( (  1 
( E n d  user state on ~ ta r tup l  

f ( ?  (ftVhat 1s vour present m d  or frame of mindll 
(Choose the letter that comes closest to describing how you 

feel now.1 
k Relaxed, contented, or happyJ 
Ib. nervous, apprehensne, or anx1ous.I 
Ic .4ngr!, upset, or f rus t ra ted)  

nll ((a c ) ) )  
( ( (1  (ICausr of bad moodl 
(( 1 (Please ind~cate  the main cause of your present moodJ 

/ 

(la Personal problems (eg family, health. manta1)l - 
/ 

Ib. Problems related to work or school (eg workload, - 
/ 

/ _A- argument with boss)J 
a 

Ic Problems related to your surround~nq&-weathi  
n o w 4  - -- _-- - 

- ! & ~ r ~ r ~ ~ e d t ~  thrs program or system4 
---- -- 

-- t ((a dl)) 1111)))) ((b c))))) 
(2 (Please describe your physlcal state at  the moment1 

must key a hne indicating vour 'degree of comfort'. 
Mentlon any headaches) 

leyestrain etc. if you don't mindJl 
t&l)  nil)l)))ll 

(3  ( h a - t i m e )  (designer programmer)) J /, 
(Describe the technical userJ 
((1 (Profile of' technical user.1 

((1 (Please descrik your overall level of computing experiencei 
(Uust summarize the main points in a single l ind l  
nil nil ) nil1 

(2  (Pleaw describe your experience with this ype of appljcationi 
[CQain, just summarize the main points in a single line4 

nil ni?) nil) 
( 3  iIWha-1 compu-tor lmguaga do you !mbv? Jm ?jst t h e  names, 

separated by blanks: 
ni l  t nil) nil) 3 

~ ~- 

(iZ W o W ~ w o u m  you rate your morale a t  thes$Gi&t mo~K%t?l 
(k ExcellentJ Ih Goodl ic FairJ ld b J )  

t ((a d))) nil))))))) 





Id Hardware ISUG I 
k?. User tralning J 
If. Documentatmnf 
lg. 0ther.f) 

t ((a g))) nil)))) 
( 2  USvstem Statwl 

( (  1 (Us the svstem present lyl 
(!a. Being developed 'l 
b. In production'l 
Ic Undergoing ma~ntenance'l . 
Id. Nearing the end of its life cycle7l) . 

nil ((a dl)) I 

(((1 (IDeuelopment questlonsi - * 
((1 (What IS the state of the main problem definition ?or the 

-- - - ---L - - - - - - - - -- -- - - -- 
A 

- svstem? - - 

- -- - - -- ----niSnil-niljni1) -.-- - - - u u  - A -  

- - - - - - ----- . -- - - - -- - 

(2 (What task are you work~ng on now? 
T nil nil rill) nil) I * 

(3 @lave any new constraints been placed on the problem F .  

solution7 
nil nil ((yes yes) (no no))) 

i - -  - - - c l m f -   in& - -- --- - 7 

(( 1 (What is the nature of these cpnstraintsy 
(C Budgetary J b. DeadlineJ Ic, OtherJ) 

,.% ' 
t ((a c)))_nil)))> ((yes yes>)))) 

(4  (1Are you using any new computer languages that you have 
not mentioned before? 

nil nil ((yes yes) (no no))) I 

(((1 (New languagd 
(( 1 (Please enter the language narne(s)J a 

nil t nil) nil)))) ((yes yes))))) 
(5 (IAre you usmg any new development tools that you have 

not mentioned before7 - 
- nil nil ((yes yes1 (no no))) 

, 

(((1 (New development toold 
c ((1 (Please enter the top1 name(s)J 

nil t m1) nil)))) ( (ye  yes)))))))) ((a a))))) 
(2 &Iow well do you think this implementation meets the design -. , 

n i E Z 1 )  nil) 
i 

5 
.-+= 

( (Please rate the system with fespect to efficiency1 
(la. ExcellentJ b. Cocd.1 Ic Fair. I kl. Poor.1) 
nil ((a dl)) nil) . 

I 

(4 (IPliase rate the system with respect to speedj 
'\ &. ExcellentJ b. G o c d  Ic Fair.1 Id. Pood) 

nil ((a d))) nil) 
\ 

( 5  (Please rate the svstem with respec? to iesource utilizationi 
(k ExcellentJ b. GO& k Fair.1 kl. PoorJ) 
nil ((a d))) nil) 

( 6  (Please rare the maintarnability of the source codej , - (la. ExcellentJ lb. Good.1 k. F a d  Id Pood) 
nil ((a d))) nil) 

(7 (Please rate the portabi hty of the sour& codei 
& ExtellentJ ib. G%d.l Ic Fair.1 It& Poor$ 
nil ((a dl)) nil) - 

(8 

nil ((a d))) nil))))))) 
3 

. f9 KdTst-time npeat) buyer))'' 
. . 

- (&p&q--C- - ----- , * 
((1 (IBuyer mktanccl 

((1 (Un-your new,  what is the strongest competitor for this 
. system?l - 

- ? 

d 

- -  - - - -= - - - 



1 129 - 
- - 

- -- - - - - - - -A- 

, 
nil nil nil) nil) i 

2 
-- 

b. This system and its competitidn are'about equalJ - Q 
k. This +stem ~s worseJ) 

ml i(a c))) 
(((1 (IDfierences from competitlonJ P 
((1 ([Please indicate the most important difference between 

" ,  the system& * nil nil nil) nil)))) ((a a) (c c))))) 
(3 (Of the pnce were right, would you use this system? - 

nil rill ((yes yes) ( no))) 
(((1 (IRea.sons fo not buyingJ J ((I(IWhy uldn' tyouusethesvstem~ 

nil nil nil) nil)))) ((nono)))))))) - -  - - - -  -- - - -- - - - 

(2 (Market~ng t l p d  - k - 

A -  " -  - - - -  
(~3(~nponropinion.~whefes~ouldthesystembead ised'l 

(la. Computer purnalsl , 
b. General audience magavned 
Ic Nea,spapersl 

Z 
Id Rad1o.l 
k. TelevisionJ 

-- 
- - - - - - 7 

- -- 
-- - - - - - - - -- -- - - -- -- 

t ((a f))) nil))))))) - -- 

(10 ((first-time repeat) (knowledgesource)) - 
(IOpinions of howledge sourced 
((1 (Expert cr i t i ch l  
((1 (Mas the system captured your knowledge effectively? 

nil nil ((yes yes) (no no))) 
(((1 (Why expert knowledge IS not captured effecti velyJ 
((1 (Please explain why you answered 'no'. Just summarlze y y r  

reasons in a lintJ 
nil nil nil) ml)l)) ((no no))))) 

(2 (Where could the system use improvement? 
-- nil nil nil) nil))))))) - 

(1 1 ((first-time repeat 1 (all) ) 
(Bummary of user impressionsl 
((1 @inions re implementationl - 

((1 ([What should the system do that it does not presently do? 
nil nil nil) rul) 

(2  (What does the system presently do that it should not do? 
nil nil nil) nil) 

( 3  (Would you use the system often if it were &ailable7 
nil nil ((yes yes) (no no))) 
(((1 (Why not use71 
(( 1 (m'hy not7 Just key a line sumrnariwng your reason(s)J 

nil nil nil) nil)))) ((no no))))) 
(4 (Would you recommend the systenrto friend? 

nil nil (fps yes) (no no))) nil) 
(5 (Generally, were the system's response times fast enough for your 

- needs? 
,nil nil ((yes yes)(nono))) raiU 

-- - 

(6 (Was the system easy to use? -- , nil nil ((yes yes) (no no)))_ 
* 

fU ((zx line to summarize the main pmblm(s)J 

1 

nil nil nil) 161)))) ((no no))))) 
(7 (IDoes the system use jargon? technical terms unnecestarily7l - - d 

nil nil ((yes yes) (no no))) -.. t 

--,- -- -al-Mjargard--- -.- 
((1 ([Please enter an example of such jargon - j u s r k q  a f ew 

wordd . -.. 
1. 



4 

nil nil nil) nil)))) I( yes v ~ ~ ) ) ) l  
(6: (Please rate the qualltl; of documentation tor the svstemj 

+l (k. ExcellentJ b. G d J  k. FairJ kl. Poor.1 C Don't knowJ ) 
- nil ((a el)) nil) 
(9 (Please rate the quanmv of documentation for the system$ 

(la. Too muchJ Ib. About right1 Ic Tw 11ttle.l) 
nrl ((a c))) nil) f -  

( 10 (L4s tar as,you knon. does the .;?.stem providr dccurate 1nformatlon31 
IUI nil ( ( y a  ves) (no n o ) ) ) h i ~ )  

u ( 1 I (!As far as you know. does the system provide reawnably complete 
1nformatlon7 - i 

-- - nil nil ( ( y e s  yes) (no no))) nil) 
- - 

( 12 ( b d  you achieve your goal in this session 4 
nll rill ((ym ?.ref) (no no))) 

--- - -  
. - A 

- - - - ( (4  E (M%p goal not ach~eved- -- - 
_- _ _ _  1--- - 1 -  - - A _ _ - c h  (Why no17 Just summarize.the matn reasbncs) in a 1me.t , - - ,- 

nil rill nll ) nll )))) ((no no))))) , ' 
(13 (Bn your opmion. what is the system's best feature? 

nil nil nil) nil) 
(14 (Un your opinion. what is the system's worst feature? 

nil nil nil) nil)))) 
( 2  (IQpiniQm~eapphcation~ - - - -- - - - pp --- 

- - -  
Kl (It)o you see a need for this kind df system1 

nil nil ((yes yes) (no no))) nil) a 

(2 (Un your vieu., what is the probable future life of this kind of 
system$ 

(h. Under a year.1 
Ib. One to three years1 
k. More than three yearsl) 

nil ((a c))) n11) 
( 3  (IDo you see the problem that t h i ~ > ~ s t e m  a dresses as being1 

(h. ComplexJ Ib. Fairly routincl lc Easy or ti C vialJ) 
nild(a c)N nil ) 

(4 (Un your mew, would a regular user of this system be a person ofJ 
(la. High statusl . I ' 
Ib. Neutral or unpredictable statusl 
k. Low statusl) 

nil ((a c))) nil)))) 
(3 (Physical environment J 

- - - 

((1 CWhirt room and building are you in7 Just describe your location . in one 1me.l 
nil nil nil) nil) 

(2 (What kind of t e m n a l  are you using1 . 
nil nil nil) nil) 

(3 (IThe noise level here id 
(la. Much too quletl 
Ib. Somewhat more quiet than I would l ikd - 
Ic Just about ideal for my purposed 
Id. Somewhat more noisy than I would likd 
le. Much too nofiyJ) 

nil ((a e ) ) )  
((( 1 (Noise source.1 
((1 (What is the main source of the n o i d  
- 

k Computer equipment1 
Ib. Other eguip&h - - 
Ic Vojcesl 

I Id T r a c  or other 'outside' n o h l  



- - - - - 
- 4 

-- -- 

k Terminal hum or 4hlne.J 
kt-q1) 

nll ((a d))) nil)))) ((a a)))))))) ((d e))))) -- - - 
(TThe temperature here i d  
(k Much foo cold  
Ib, Somewhat too cold for "0Tf"p.I - 4 

IcJust about ide'al for this kmd of workJ 
Id. ~omewhai too  warm for comfort.l 
le. Much too warmJ) 

nil ((a e))) rill) 
(5 (Us the lighting adequate where you arr now71 

nil nil (t yes yes) (no no)P 
i(( 1 (Problems u ~ t  h IghtmngJ J 

. . 
((1 (What 1s the main problem wlth !he lightlng7 19 

nil nil mi) nit) ' 
- - 

, _ .  / -- - - -'-- 
- - - (2 IDEou'long has tlikjEobTem eGstal 

- 

- n&] *I) *I> --- ' ---- ---- - . - - - -  -. - -- - A -- " - 

(3 (Please suggest a way to improve the problemJ 
nil nil nil) n~l)))) ((no no>)))) 

( 6  (\Are the seatlng arrangements satisfactory"l a 

nil m1 ((yes yes) (no'no))) 

* 
- - FTfFHrs-e - -- --- - 

lincl 
9 1  ', - 

rill nil nil) ml)))) ((no no))))) 
(7 (Us there enough work space at your terminal? h 

nil $1 (Cyes yes) (no no))) nil) 
(8  (Please summarize your ~mpressions of your present site - just a 

C single lincl 
nil nil nil) nil)))) 

( 4  (Changq in mood or conditionJ . 
(( 1 (Mas your mood changed s~gnificantly slnce you st$rted this run71 

nil nil ((yes yes) (no no))) I 

((( 1 (IExplaln mood changed i 

. . (( 1 (Please explun your changed m d . 1  
nil nil nil) nil)))) ((yes yes))))) 

?-yourphysical condition changed since you started this 
run71 I 

nil'nil ((yes yes) (no no))) - 
(((1 (Explain changed physical condi~ionJ 
((1 ((Please explain your changed physical cond1tlon.I " 

nil nil nil) nil)))) ((yes yedll)))))  
( 5  (Effect of questionnaires on user.1 
((1 (Did answering the questionnaires interfere u.ith your use of the 

system? 
nil nil ((yes yes) (no no))) nil) 

(2 (Did you find m y  of the questions offensive or-annoying71 
nil nil ((yes yes) (no no))) 
(((1 (I nnoying questionsl 
((1 ( lease give an example of a quemon that bothered yaul 

il nil nil) nil)))) ((yes yes))))) s - (3  (&re there questions you feel should have been asked wh~ch were 
not asked? 

nil t ((yes yes) (no no))) nil) 
-CIT~IDia you use the 'comment' feat ure?l 

nil nil ((yes yes) (no no))) nil) 
n a  

nil nil nil) nil))))))))))) 
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