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Abstract 
This paper analyzes t rends in the approach t o 
evaluat ion taken by CHI  papers in the last  24 years. A 
set  of papers was analyzed according t o our schema for  
classifying t ype of evaluat ion. Our analysis t races 
papersÕ t rend in type and scope of evaluat ion. Findings 
include an increase in t he proport ion of papers t hat  
include evaluat ion, and a decrease in t he median 
number of subject s in quant itat ive studies. We also 
cr it ique t he t ypes of subject s, in part icular an over 
reliance on students, and lack of appropriately gender 
balanced samples. We contextualize these f indings in 
hist or ical t rends as we m ove from  machines intended 
for t he technical elite in laborator ies t o computers 
integrated into the daily life of everyone. 
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Introduction 
An im portant  part  of HCI  is evaluat ionÑ evaluat ing new 
applicat ion and technologies, as well as, t he 
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environm ents in which t hey are integrated. Since t he 
early days of HCI  where human factors papers looked 
at  usersÕ perform ance on dif ferent  computers [ 6, 28] , 
to t oday where ubiquit ous comput ing applicat ions are 
being tested in t he wild [ 3, 9] , evaluat ion has stood out  
as an integral part  of our field. HCI  is as m uch about  
evaluat ion as it  is about  development . I n fact , sufficient  
validat ion is one of t he review cr it er ia for CHI  
publicat ions describing system s of applicat ions [ 7] . I t  
seem s as evaluat ion has become synonym ous wit h 
present ing work at  CHI , however, t his has not  always 
been t he case, as we will dem onst rate in this paper . 

Despite evaluat ion being a coherent  part  of CHI , it  has 
not  been systemat ically studied. Few except ions exist :  
First , Gray and Salzm an [ 14]  cr it iqued f ive studies, 
which compared t he effect iveness of different  usabilit y 
evaluat ion m ethods. Secondly, GrudinÕs work provides 
a valuable histor ical overview of t rends relat ing to 
evaluat ion like who is doing the evaluat ion and who we 
consider our users to be [ 18] . Our work looks at  how 
pract it ioners and academ ics have used evaluat ion 
techniques t hrough the past  24 years. By surveying 
these techniques, we hope t o explore how evaluat ion 
has been used, how quant itat ive and qualitat ive 
evaluat ion has played t ogether and what  t ype of 
subject s CHI  evaluat ion has used. Like Grudin we use a 
hist or ical lens incorporat ing t rends in t he field, but  also, 
project ing what  t hese t rends mean for members of the 
CHI  com m unit y. More specif ically we t ry t o answer 
three quest ions:  

1. How has t he role of evaluat ion changed 
through the last  24 years of CHI  as technology 
evolved? 

2. How has em pir ical evaluat ion, the m ost  
prom inent  t ype, developed in scope? 

3. What  t ype of subject s has CHI  used t hrough 
t ime? 

Alt hough it  seem s as a large task t o answer these 
quest ions in detail, we aim  to present  t he first  steps in 
the direct ion of explor ing evaluat ion m ethods in CHI . To 
explore t he st rengths and short com ings of evaluat ion in 
HCI , we have analyzed a set  of representat ive CHI  
papers for evaluat ion type and scope. Although CHI  is 
not  the only forum for HCI  research, we find t hat  t his 
com m unit y is part icular inf luent ial and it  is widely 
acknowledged as the m ost  recognized forum for HCI  
work [ 17, 40] . I t  also provides t he m ost  fam iliar 
reference point  for analysis and presentat ion in this 
forum . Before providing an overview of hum an factors 
research and it s int roduct ion of evaluat ion with human 
subject s t o t he field of com put ing, we br iefly visit  CHIÕs 
review process, an essent ial part s of the background 
mater ial for our survey. 

Background 
CHI  and it s Review Process 
Like m ost  other research com m unit ies, t he CHI  
com m unit y uses peer- reviewing t o evaluate new 
research, meaning CHI  papers are reviewed by 
ÔinsidersÕ, HCI  researchers or pract it ioners themselves. 
However , the definit ion of an HCI  researcher is not  
st raight forward and t he review body has t ransit ioned 
from  being expert s selected by t he com munity t o a 
self- selected body including junior members such as 
students. For instance, nine years ago a discussion of 
what  const it utes an adequate review body occurred, 
causing SI GCHI  t o open up t he review pool from  invited 
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pre-published researchers t o anyone who m ight  sign up 
[ 28] . Alt hough t he review process was st ill st ructured 
by associate chairs t hey now had a different  pool t o 
choose reviewers from .  

Pr ior Classif icat ion of CHI  Lit erature 
Our work is not  the first  t o survey CHI  publicat ions. I n 
1990, Wulff and Mahling exam ined seven consecut ive 
years of CHI  conference publicat ions for t opical t rends 
[ 40] . They categorized papers according t o 
cont r ibut ion. Evaluat ion was only one of many 
categories, and all evaluat ion papers were lum ped 
together . Our work, rather than t ry ing to classify t he 
CHI  literature as a whole, focuses instead on exam ining 
the nuances and sub-categories wit hin t he evaluat ion 
literature.   

I n the next  sect ion, we t race broadly the use of 
evaluat ion in the CHI  com m unit y over t he last  24 
years, and how it  has responded t o var ious influences. 

Emergence of Com put ing System Evaluat ion 
Prior to t he m id- sevent ies, evaluat ion in computer 
science was m ost ly concerned with computer 
performance [ 5] , but  as user int erfaces became m ore 
prom inent  and important  t o computer use, result ing in 
a m uch m ore diverse set  of users, researchers began t o 
look at  the evaluat ion of user performance. 
Researchers who focused on this were m ainly 
psychologists who brought  in evaluat ion methods based 
on quant it at ive experiments [ 18] . Early HCI  research, 
like t oday, was concerned with interact ion between 
users and t he computer , however, t his included 
program m ing and com mand based tasks.  Ear ly HCI  
research for example evaluated how users learned 
com mand lines [ 19]  and processed t acit  program ming 

knowledge [ 36]  as well as it  st udied how users 
perceived and handled the user interface [ 20] . The 
lat ter became part icular im portant  as graphical 
interfaces emerged around t he early eight ies. I t  was 
not  unt il t hen that  t he m odern concept ion of t he end-
user developed, with t he advent  of the personal 
computer [ 18] . One of the major changes in HCI  
research is t hat  concepts described are increasingly 
accompanied wit h user evaluat ion. I n fact , as we will 
provide evidence for later in this paper , evaluat ion in 
the eight ies was often provided solely by describing the 
system or conceptual m odel in detail where t his is 
rarely the case wit h m ore recent  HCI  research. 

The ninet ies saw an increasing debate in term s of 
evaluat ion of usabilit y , largely due t o t he advent  and 
availabilit y of the m odern I nternet . Some advocated 
discount  usabilit y [ 31]  where others called for m ore 
thorough cont rolled usabilit y  st udies [ 15] . Around this 
t ime papers solely devoted t o usabilit y methods 
them selves t herefore increased slight ly in numbers. 

With t he integrat ion of other  fields int o HCI  such as 
anthropology and sociology, as well as the influence of 
related research areas such as CSCW, different  
evaluat ion m ethods have recent ly been used and 
become subject  of debate. Sengers and Gaver, for 
example, argue t hat  evaluat ion should be broadened 
out  t o allow for m ult iple interpretat ions rather t han 
focusing on one single interpretat ion or t ask [ 35] . Their  
view is that  classic usabilit y test ing is ÔoutdatedÕ and 
insufficient  for new dom ains such as domest ic and 
public environments and t hat  evaluat ion needs to 
encompass dynam ic feedback and usersÕ broader 
understanding of the system . 
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Method 
We chose t o lim it  data collect ion and analysis by 
select ing a subset  of CHI  papers rather t han analyzing 
them in t otal. We chose a sample because we felt  that  
the insight  gained from  a potent ial analysis of all CHI  
papers would not  outweigh t he massive task of 
indexing 1569 papers. So, only selected years of 
research were studied in depth. Wulff and Mahling 
indexed 360 papers, represent ing seven consecut ive 
years of CHI  papers, whereas we chose a sam ple t hat  
perm it ted a longit udinal st udy of all 24 years. We 
choose five years worth of papers, m ost  with a six- year 
gaps. They years chosen were 2006 (118 papers, 
acceptance rate 23% ) , 2000 (72 papers, acceptance 
rate 21% ) , 1994 (70 papers, acceptance rate 27% ) , 
1988 (39 papers, acceptance rate 21% )  and 1983 (59 
papers, acceptance rate 34% ) . 1983 was chosen 
instead of 1982, which was the very first  CHI  
conference (however, t his is st ill debated in t he 
com m unit y)  because 1983 had an acceptance rate 
m uch closer t o t he future years and t herefore seem 
m ore representat ive t han 1982. 

Taxonom y for Paper I ndexing 
When analyzing the type of evaluat ion used by papers 
we first  classified papers as either containing evaluat ion 
or not  containing evaluat ion (system s, algorit hm s and 
applicat ions without  evaluat ion, system s which were 
subject  t o non- r igorous opinion-based evaluat ion of the 
Ôdo you like itÕ flavor , theory papers, surveys, new 
usabilit y and design techniques, m odels of user 
behavior , or papers on design process) .  

Papers that  contained evaluat ion were classif ied along 
two axesÑ in regards t o whether t he study involved 
users or not  (empir ical or analyt ic) , and m ethodological 
approach (qualitat ive or quant it at ive or a com binat ion 
of both) . See f igure 1 for m ore detail. Our classificat ion 
schema was high level, and we recognize t hat  t here are 
many methodological nuances wit hin both qualit at ive 
and quant it at ive studies. However, t he aim  of our 
survey was t o t race t rends rather than subt le var iat ions 
in evaluat ion. 

Unlike Wulff and MahlingÕs classificat ion, we classified 
papers present ing system design including evaluat ion 
alongside papers that  presented evaluat ion as t heir  
pr imary cont r ibut ion ( for exam ple studying t he use of 
an exist ing system or technical environment ) . Our 
focus was not  on t rends in CHI  papers as a whole, but  a 
longit udinal st udy of t rends in CHI  papers with respect  
to evaluat ion, focusing on the nuances t here- in and t he 
changing t rends. 

I n addit ion t o indexing papers according t o t he 
taxonom y descr ibed above, each paperÕs cont r ibut ion, 
as well as it s num ber and t ype of subject s were 
descr ibed. The authors did t he indexing wit h t he 
assistance of a colleague;  t o insure consistency, all f inal 
indexing was reviewed by t he first  author . The 
taxonom y it self was subject  to iterat ion and refinem ent  
to accom m odate the differences in t he evaluat ion st yles 
hist or ically in CHI . The process was very sim ilar t o 
refining categories for open coding of ethnographic 
data. 
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Figure 1:  The t axonom y for indexing our data set . 

Our analysis resulted in an incredible am ount  of data, 
of varying degrees of interest . We now turn t o each of 
our quest ions, t he first  looking at  t he changing role of 
evaluat ion throughout  t he last  24 years. 

Changes in the Role of Evaluation 
Evaluat ion is a core part  of HCI  and has always been 
present  in research, however, only recent ly has this 
become an actual cr iter ia for publicat ion. I t  is telling 
that  Wulff and Mahling where able t o classify art ifact s 
and evaluat ion independent ly in t heir  st udy, alt hough 
they acknowledged t hat  m any of their  Ôart ifact  buildingÕ 

papers included evaluat ion, com ment ing ÒAs m ore and 
m ore papers both report  on and advance, and then 
evaluate it , the pure evaluat ion category becomes less 
important  and we alm ost  need new categor ies like 
Ôart ifact  building plus evaluat ionÕÓ [ 40] . Evaluat ion 
t rends reflect  t his as we see a t ransit ion from  a diverse 
number of inform al methods and papers wit hout  
evaluat ion in the eight ies to pr imar ily quant itat ive 
empir ical evaluat ion in t he present . Figure 2 shows how 
the eight ies included papers both wit h and without  
evaluat ion, where in 2000 and 2006, vir t ually all papers 
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included evaluat ion and inform al evaluat ion has alm ost  
disappeared in 20061.  

As illust rated in f igure 2, analyt ical evaluat ion has 
never been widespread in CHI  and t he change in 
proport ion is m ore likely due to t he small sample t han 
an actual t rend;  no m ore than t hree papers using 
analyt ical evaluat ion were found in any year . Most  
analyt ical evaluat ions were found t o be analyzing log 
data or GOMS analyses of graphical interfaces. We 
return t o t his finding in the discussion.  

Papers whose cont r ibut ion was pr im arily an evaluat ion 
method were classified in t heir  own category. We 
recognize some evaluat ion methods can be evaluated 
(and were in m any cases, in others cases not ) , but  our 
rat ionale for excluding t hem  is t hat  t hey were m eta-
papers in our survey and as such would not  logically fit  
int o our analysis. These make up between zero (2006)  
and fourteen (1983)  percent  of the papers wit h a clear 
linear decrease t hrough the years. These papersÕ 
cont r ibut ion is often t he creat ion and prom ot ion of a 
usabilit y evaluat ion technique. CHI  authors in 1983 
presented methods such as evaluat ion technique using 
a m ockup user interface [ 21] . I n t he ear ly 90s, se saw 
the ÔDamaged MerchandiseÕ debate when we as a 
com m unit y (although published out side t he CHI  
conference)  debated the validit y of discount  usabilit y 

                                                 

1 Note t hat  t he figure only includes papers present ing 
technologies or technical concepts;  hence, overview 
papers and papers specifically on evaluat ion m ethods 
are not  included.  

 

methods [ 14] . Perhaps, in part ial response t o t his 
debate, even fewer papers addressed usabilit y 
evaluat ion techniques. I n 2000 only two papers looked 
at  evaluat ion methods and in 2006, no papers were 
found in t his category. The m ost  prom inent  of t he 
evaluat ion types in our sam ple, however , was found t o 
be empir ical evaluat ion, qualitat ive as well as 
quant itat ive. We now turn t o discuss t hese t ypes in 
detail.  

Figure 2: I ndexing of dif ferent  types of evaluat ion styles 

through fiv e selected years. Note that  papers are indexed on 

the basis of the m ain  type of evalu at ion, e.g. m any evaluat ions 

combine quant it at iv e with quali tat iv e m easures. 
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Changes in Empirical Evaluation 
Quant it at ive Empir ical Evaluat ion 
A classic evaluat ion t ype in HCI  is the quant it at ively 
conducted exper iment . Figure 3 shows how the 
presence of that  evaluat ion type has not  changed m uch 
though the years. The dist r ibut ion goes up and down, 
wit h 1994 and 2006 as slight ly diverging years, but  CHI  
is st ill m ainly doing quant it at ive evaluat ion, wit h about  
12 percent  of t hese supplem ent ing t he evaluat ion wit h 
qualit at ive measures.  I n 2006 over half of the papers 
(61 out  of 118)  presented this t ype of evaluat ion. 
These exper iments are often conducted as task-
or iented wit hin group exper iments com par ing the 
authorsÕ new technology or system to an older one. 
Thorough analysis is t hen conducted, often using 
stat ist ical significance test s such as ANOVA to provide 
evidence for t he claim s. 

Figure 3:  Empirical studies according to research method. 

Qualitat ive Empir ical Evaluat ion 
The emergence of CSCW in the m id-eight ies and it s 
Ôm inglingÕ with CHI  is wit nessed by in an increase of 
qualit at ive studies of present  technologies or 
technology set t ings, often conducted using 
ethnographic methods, evident  in our survey from  the 
ninet ies. Alt hough the numerical change in t he 
proport ion of papers, which are qualit at ive, does not  
seem to be very dram at ic, as illust rated in Table 1, 
when taking a closer look at  the content  of t he specif ic 
st udies, t he change in focus becomes clear . For 
example, Mantei and Haskell looked at  a userÕs first  
experiences wit h home m icrocomputer applicat ions in 
1983 [ 26] , but  by 1994 papers were concent rat ing on a 
m ore diverse set  of software technologies, such as 
KiddÕs study [ 22]  of how technology support s t he 
everyday j ob of knowledge workers. Pure qualit at ive 
studies t hen decrease in 2000 but  increase again in 
2006, where researchers venture into new fields, for 
example em ergency services [ 23]  and everyday 
gameplay [ 2] . 

1983 1988 1994 2000 2006 

7%  5%  11%  7%  14%  

Table 1:  Proport ion of papers provid ing a qualit at iv e, often 
explorat iv e, study of exist ing technologies or technical 
environments. 

Blending Qualit at ive and Quant itat ive Measures 
Another com m on method is the blending of qualit at ive 
and quant it at ive approaches. Pract it ioners of this 
approach pr imarily use a quant itat ive approach, 
supplemented wit h a few qualit at ive measures. For 
example Salvucci and Anderson evaluated t heir  gaze-
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based interface by measur ing how many tasks t he 
part icipant s perform  correct  and the t ime they t ake 
(quant itat ive data)  before interviewing t hem inform ally 
about  their  experience and st rategy for use (qualit at ive 
data)  [ 34] . The interest ing t rend here is t hat  alt hough 
it  would be logical to see this increase t hrough the 
years alongside pure qualitat ive evaluat ion, the 
proport ion stagnates. I n fact  1983 sees t he biggest  
proport ion of blended studies (27 percent ) , 2000 and 
2006 both see only 17 percent  blended studies. We 
want  t o draw at tent ion t o t his as a potent ial weakness 
in evaluat ion methodologies and return to t his f inding 
in t he discussion. 

Changes in Subject Selection 
One of the goals of t his survey was also t o take a 
cr it ical look at  the potent ial users we evaluate our 
newly developed technologies and technical concepts 
wit h, both in term s of numbers and type of subject s. I f 
one cynically assumes t hat  a pr im ary role of evaluat ion 
for system s builders in CHI  is t o provide stat ist ical 
significant  evidence of the desirabilit y or efficiency of 
the authorÕs system over previous work, one would 
expect  t hat  st udies would rely on stat ist ical power, and 
thus large sample size. By t aking a closer look at  the 
number of subject s used in quant itat ive and qualit at ive 
evaluat ion respect ively, we f ind an interest ing t rend as 
illust rated in figure 4. The m edian number of subject s 
in t he quant itat ive empir ical st udies has decreased over 
t ime, and the median number of subject s in qualitat ive 
studies seem s to have increased (alt hough less clear a 
t rend) .  

Figure 4: Median number of part icip ants in  the empir ical 
evalu at ion studies. * Note that  the median for 1988, qualit at iv e 
evalu at ion only  includes two studies, one using 29 subjects and 
one using three;  none of the other qualit at iv e studies that  year 
ment ion the number of subjects. 

Despite f luctuat ions, in m edian2, empir ical quant itat ive 
evaluat ions are clearly using a sm aller num ber of 
part icipant s t han t hey were 24 years ago. Early st udies 
often used between fift y and hundred subject s in t heir  
experiment , where it  is m ore com m on to see 
experiments using less t han twenty part icipants in 
2006. On t he other hand, t he number of part icipant s in 
purely qualit at ive studies has generally increased.  

One possible interpretat ion of t he changing numbers 
could be that  the two t ypes of research are slowly 
com ing t ogether and borrowing approaches from  each 
other . However, our f inding that  t he proport ion of 

                                                 

2 We are using the median of number of subjects in stead of 
average because it  is t radit ionally  more representat iv e of a 
large varie ty of data and counter a single out lie r.  
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quant itat ive evaluat ions using qualit at ive data is st ill 
quit e low cont radicts t his. Alternat ively, one could 
cont r ibute t he decrease in part icipant s t o the increasing 
pressure to provide a support ive quant it at ive 
evaluat ion. Qualit at ive evaluat ion, on t he other hand, 
has t ransit ion from  in-depth studies of a few key 
inform ants t o studying larger populat ions.  A potent ial 
cause is pressure from  m ore stat ist ically or iented 
colleagues, who will potent ially review the paper . Yet  
such an approach t hreatens the integrit y of an 
ethnographic or case study approach.  

The percentage of papers containing evaluat ion has 
increased from  just  over half of the papers in 1983 t o 
97 percent  of t he papers in 2006. I t  is interest ing t o 
speculate how the overall increase in t he am ount  of 
evaluat ion, combined wit h an overall decrease in 
subject s m ay have lowered the qualit y of t he 
evaluat ion. This br ings us on t o the next  level of 
analysis, looking at  t he t ype of subject s used in 
quant itat ive evaluat ion.   

STUDENT-COMPUTER I NTERACTI ON 
Many t radit ional psychology experiments often use 
students as t heir  m ain populat ion. Psychologists j ust ify 
this by t he fact  t hat  st udents, despit e their  youth and 
educat ion, are representat ive of t he populat ion at  large 
for many studies Ñ  visual percept ion, rudimentary 
understanding of mem ory, etc.  Not  surpr isingly, HCI  
research followed suit . I n early HCI , students, while 
junior, could reasonably be studied in lieu of m ore 
senior computer scient ist s for whom machines were 
designed. Furt her, st udents in t heir  f irst  year could 
part icipate as novice users wit hout  pr ior comput ing 
experience. Now that  computers are m ore widespread 
and m any applicat ions are target ing a diverse set  of 

people, students have t oo m uch computer savvy t o be 
representat ive of the ent ire spect rum of novice t o 
expert  users.  Moreover, t hem being in an educat ional 
set t ing and used t o learning new things makes t hem 
unusual in terms of abilit y t o learn.  Despite t hese 
significant  discrepancies wit h ÔtypicalÕ users, half of t he 
studies in our sample conducted t heir  exper imental 
work using either undergraduates or graduates 
students3.   

Two signif icant  var iat ions should be noted. First , 
st udies of technologies intended for specific t arget  
populat ions, such as the elderly or disabled (e.g. [ 33] )  
do not  follow t his t rend. Second, in t he eight ies and t o 
a certain extend ear ly ninet ies, it  was not  com m on to 
specify t he t ype of part icipant s used in evaluat ion. 
Once it  became com m on to specify general inform at ion 
about  the part icipant s, we st ill see papers rely ing 
pr imar ily on students Ñ  57 percent  of t he papers 
ment ioning this informat ion in 2000, dropping t o 48 
percent  in 2006.  On the one hand, t he increased 
discussion of part icipant  t ype is indicat ive of an 
increasing openness in the evaluat ion process, on t he 
other , t he percentage of student  part icipant s is 
unjust if iably high.  

Alt hough students are a great  resource for many 
researchers, t hey cannot  be considered as 
representat ive of any general populat ion, t heir  youth 
and act ive learning environment  mean t hey are quick 

                                                 

3 This does not  in clude studies that  do not  specif y their 
populat ion. Ethnographic studies and case studies are not  
included either, sin ce they per defin it ion use subjects of 
relevance to the environment  in  quest ion. 
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learners and often have m ore experience with 
computers and technology ( in part icular t he com puter 
science students often used)  than t he average 
populat ion. So lest  we wish to change our fieldÕs nam e 
to student - computer interact ion we should m ake effort  
to find m ore representat ive part icipant s. 

LACK OF FEMALE PARTI CI PANTS 
I n addit ion t o the high num ber of experim ents using 
students, we found t hat  m any studies failed to use a 
gender-balanced sample. Many fail to ment ion t he 
gender dist r ibut ion alt ogether, part icular ly the ear ly 
years.  

 

Figure 5: proport ion of fem ale part icipants in empir ical 
quant itat iv e evaluat ions though the selected years. 

There are few except ions of st udies having m ore fem ale 
than male subject s (e.g. [ 9, 12] ) , but  in general 25 
percent  of t he empir ical quant it at ive studies in 2006 
use an unacceptable low proport ion of fem ales. Figure 
5 shows the variat ion t hrough t he years. As illust rated, 
sim ilar t o our finding about  st udents, m ost  st udies 
before 2000 did not  provide gender informat ion eit her . 
Som e studies, however , m ent ion other t ypes of 
inform at ion;  one set  of authors for example found it  
m ore important  t o ment ion t heir  student  part icipant sÕ 
SAT score than the gender balance [ 8] , alt hough t heir  
research did not  depend on subject s having specif ic 
cognit ive skills. Again, in 2000 we see a r ise in 
inform at ion about  part icipants;  however , st udies from  
2000 and 2006 clearly do not  include m any wom en. We 
will return t o t his point  in the discussion. 

Discussion 
We have in this paper pointed to both t rends in 
changing use of evaluat ion methods in CHI  papers. We 
want  t o address t he t hree quest ions t hat  we started out  
by raising, and t ry to put  t he result s int o the larger 
context  of our f ield. We hope that  t he findings from  our 
survey will help our com m unit y understand how it  has 
evolved, and understand how the hist ory of evaluat ion 
will cont inue t o influence t he future.  

Evaluat ion over t he last  24 years 
The CHI  com m unit y has grown to be evaluat ion cent r ic.  
I t  is no longer accepted pract ice t o subm it  papers 
wit hout  evaluat ion. At  the sam e t ime, use of evaluat ion 
has becom e a polit ical t ool for a paperÕs acceptance. 
Our study shows how our com m unit y is increasingly 
relying on empir ical st udies to validate our work ( from  
less t han half of papers including em pir ical evaluat ion 
in t he early eight ies t o t he vast  m ajor it y today) . At  t he 
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sam e t ime we found that  subject  numbers are at  an all 
t ime low and t hat  t he general diversit y of subject s is 
weak. Consequent ly, we m ight  ask ourselves if we are 
advocat ing discount  evaluat ion wit hout  it s label. 
Alt hough t he papers, on the whole, have evolved from  
five page descript ions of new interface technologies t o 
ten page reports of st udies of complex system s, there 
is no need t o underest imate the cont r ibut ion of t he 
former t ype of paper . While the prem ise t hat  some 
research should not  require evaluat ion is no doubt  
content ious, by valuing empir ical research as highly as 
we do, we m ight  lose ground breaking papers that  
cannot  provide clear empir ical evidence that  their  
technology is an improvem ent  over an older one.  

We need to recognize t hat  in a search for credibilit y 
wit hin our com m unit y, creators of new technologies are 
likely t o rely on m ainst ream  evaluat ion m ethods. For 
those whose pr im ary focus is on creat ing new 
technologies, for whom evaluat ion is a secondary 
concern, the cont inual change in accepted evaluat ion 
pract ice presents an obstacle for t heir  work in a 
requirement  t o master new approaches. The existence 
of a norm  in our com m unit y reinforces the legit im acy of 
established approaches, and presents a challenge for 
those creat ing new evaluat ion methods. Our field t hen 
also runs the r isk of becom ing Ôst iffÕ in it s methods;  
instead of embracing a num ber of different  evaluat ion 
methods, som e possibly m ore appropriate t o the 
research in quest ion, we focus on t he method of t he 
status quo. This br ings us on t o the next  finding, the 
finding that  CHI  does not  embrace analyt ical 
evaluat ion. 

When consider ing the emphasis on evaluat ion in CHI  it  
is surpr ising how lit t le research includes analyt ical 

evaluat ion. These approaches require respect  of expert  
opinion, as opposed t o t he neut ral statem ents of a 
part icipant . A potent ial weakness is t hat  expert  opinion 
raises t he potent ial of bias, especially if validat ing ones 
own work. From the observat ion t hat  CHI  has rarely 
included t his t ype of evaluat ion, we reason that  it  is 
viewed as a less valid approach. We can t herefore not  
help but  wonder, with t he Dam aged Merchandise 
debate less t han ten years behind us, if we as a 
com m unit y are simply avoiding having t o answer t he 
quest ions t his debate raised about  validit y, by not  using 
these approaches. Finally, one reason m ight  be t hat  it  
is m ore Ôinterest ingÕ to evaluate wit h potent ial users 
than t o analyze tons of logs or perform  a Heurist ic 
Evaluat ion analysis on yet  another new user interface. 
The consequence is that  analyt ical evaluat ion is likely to 
always be a m inor it y in CHI , however , one t hat  adds to 
diversit y of evaluat ion methods. 

The diversit y of evaluat ion methods also com es into 
play wit h t he decrease in papers present ing evaluat ion 
methods t hem selves. Part ly,  this is indicat ive of a spilt  
between pract it ioners and academ ics. We have seen a 
dim inishing role of pract it ioners in CHI , an issue t hat  
has been discussed the last  several years [ 1, 31] . 
Wit hin indust ry analyt ic evaluat ion techniques are 
relied heavily upon, and yet  our st udy has showed they 
are no longer com m only discussed or used wit hin t he 
CHI  com m unit y. We have t o wonder why approaches 
like Heur ist ic Evaluat ion and Cognit ive Walkthrough, 
which are so com m onplace in indust ry are no- longer 
acceptable pract ice wit hin CHI . Perhaps, pract it ioner 
techniques are not  included because they evolve t o 
accom m odate dem ands of business which are viewed 
somehow un-scient if ic. Whatever t he reason, we have 
to ask why techniques developed t o accom m odate 
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business needs are not  relevant  t o CHI , given that  
businesses provide an impor tant  gateway cont rolling 
how technology is dist r ibuted to consumers.  We 
alluded t o m any potent ial reasons, above but  without  
addressing t hese issues the pract it ioner/ academ ic 
div ision is only likely t o widen. While t he advent  of the 
online com m erce for exam ple, required a rapid 
response t hat  we saw in t he push towards discount  
evaluat ion, new comput ing t rendsÑ ubiquit ous, social or 
tangible comput ingÑ do not  present  such urgency;  yet  
there is a considerable body of recent  work debat ing a 
significant  shift  in HCI  evaluat ion, which includes a 
m ovement  t owards evaluat ion exper ience [ 25, 27, 35] , 
work discussing t he role of ethnography in HCI  [ 10] , 
and discussion of how the need for evaluat ion im pact s 
the abilit y to present  design work at  CHI  [ 39] . Much of 
this work has been highly content ious, and indeed 
m uch of it  presented at  HCI  venues outside of CHI . 
Regardless, the proport ion of CHI  work t hat  discusses 
the role of evaluat ion is very small, which makes us 
quest ion whether evaluat ion is in fact  responding 
dynam ically t o the radical changes in technological 
innovat ion. This causes us t o ref lect  on t he role of 
evaluat ion in our com m unit y, if it  is converging into a 
set  of rules t o be followed and not  quest ioned. Now, 
having reflected on t he context  and potent ial lim itat ions 
of having a clear form  of accepted pract ice, we m ove to 
discussing em pir ical evaluat ion it self. 

Empir ical Evaluat ion and it s I mportance in CHI  
As was clear from  our analysis of evaluat ion m ethods, 
quant itat ive evaluat ion methods was a ÔwinnerÕ. This 
type of evaluat ion has a long t radit ion in CHI , older 
than t he conference it self and is a great  t ool for 
validat ion. A posit ive t rend t hat  we observed was a 
recent  increase in qualitat ive evaluat ion studies, studies 

often taking place over longer t ime and using m ult iple 
set s of inquiry methods. This is a t rend that  illust rates 
how evaluat ion is not  just  a validat ion t ool. I t  provides 
us wit h indicat ions of user appropriat ion and contextual 
f it t ing of t he technology in quest ion. Qualitat ive and 
sit uated evaluat ion also inform s t he next  iterat ion of 
technology design and how technology will be used in 
pract ice. As we branch away from  office applicat ions t o 
applicat ions for t he home, t he subway, t he grocery 
store, and t he places in between, techniques t hat  
adequately interpret  context  will be increasingly 
important .  Ethnographies, for example, can provide 
insight  int o sit uated technology use and a social set t ing 
but  it  can say lit t le about  a system s object ive 
efficiency. To our t oolbox of techniques, we need ways 
of measur ing the qualit y of user experience, in addit ion 
to t he usabilit y of t he technology it self .  

I n this spir it  it  was surpr ising to see so few evaluat ions 
using blended approaches. Quant it at ive evaluat ion can 
only address a certain set  of issues and wit h 
increasingly complex set t ings of technologies, we need 
an increasingly encompassing set  of methods. Gaver 
for example, warns that  the t ransfer of the computer 
from  the office t o t he hom e will br ing wit h it  workplace 
values such as efficiency and product ivit y at  t he 
expense of possibilit ies for explorat ion and enjoyment  
[ Gaver et  al. 2004] . Technology should support  a 
m ult itude of goals, office eff iciency only being one of 
many. 

Subject  Select ion and Lim ited Diversit y  
Finally we return to our last  part  of the data, looking at  
the t rends wit h regards t o subject  select ion in CHI .   
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The changes in number of subject s used in em pir ical 
evaluat ion is interest ing, however, it  is perhaps m ore 
indicat ive of changes in evaluat ion rather t han 
improvement  or decrease in the qualit y of evaluat ion. 
Quant it at ive research will by nature always rely on 
numbers and by using sm aller numbers of subject s, 
researchers are m ainly m aking t heir  own j ob harder. I t  
becomes m ore diff icult  t o convince t he audience t hat  
their  technology is in fact  bet ter than another or that  
the claimed factors can be generalized. Qualit at ive 
studies do not  have t o be generalizable t o t he same 
extent , making it  possible t o use fewer part icipant s. 
Where t he few qualitat ive studies presented in t he 
eight ies were in-depth evaluat ions over long t im e wit h 
few part icipant s, the prevalence of these studies br ing 
wit h t hem adaptat ions of these methods, using m ore 
part icipant s, but  being less detailed. The advantage is 
the emergence of m ore studies of t his t ype, but  it  is 
important  t o note that  an increase in numbers does not  
make up for a lack in depth. Besides change in subject  
numbers, we found an overrepresentat ion of both 
students and male part icipant s in the quant it at ive 
empir ical evaluat ion studies. Alt hough both are 
important , focusing on students instead of 
representat ive users has fair ly obvious consequences;  
we t herefore want  t o focus our discussion on under-
represent ing t he number of women tested, which has 
m ore insidious results. 

Relat ing t o the issue of m ore encompassing evaluat ion 
are fem inist  st udies of technology. Through the last  
couple of decades we have seen an increase in not  j ust  
fem inist  cr it iques of technology but  also empir ical 
st udies of gender issues wit hin different  technologies 
[ 16] . One key argum ent  is that  t he inherent  m ale bias 
of technology is in part  caused by womenÕs lack of 

involvement  in the design of technologies such t hat  
these are shaped by m ale power and interest s [ 38 in 
16] . Fem inist  st udies argue that  technologies are 
created in t he context  of m ale culture and embody 
cert ain assumpt ions of fem ale life. This in return means 
that  women are alienated by technology and define 
their  fem ininit y in t erm s of reject ion of technology 
rather t han encompassing it  [ 37 in 16]  An obvious way 
of counter ing t his t rend would be t o include m ore ( or at  
least  a proport ion sim ilar t o the user populat ion)  
fem ales in technology evaluat ion. To date this has not  
occurred in HCI , and we are perhaps perpet rat ing the 
design of a next  generat ion of gender biased 
technology. The evaluat ion of comput ing technologies is 
done pr imarily with m ale part icipant s, leading to 
support  t he cyclic nature of technology development  
and use as male or ientated. 

Conclusion 
I n reflect ing on t he last  24 years of HCI  evaluat ion we 
need t o recognize how the suite of techniques has 
evolved and will cont inue t o do so in response t o new 
technologies. I n our analysis of evaluat ion approaches 
we found numerous nuances and t rends t hat  are 
important  t o be aware of if we as a science and 
pract it ioner com m unit y want  to evolve. The answer 
m ight  not  be as st raight forward as it  seem s, such as 
increasing diversit y of exper im ent  subjects;  instead it  is 
important  t hat  we acknowledge the need for reflect ion 
on these t opics. One view is to see t he developments 
wit hin CHI  as t he natural development  of a new field. 
Newm an acknowledged already in 1994 that  HCI  is not  
a science that  provides the sam e out come and 
cont r ibut ions as a t radit ional engineering discipline 
[ 30] . A young field naturally becomes m ore Ôscient if icÕ 
through t ime, using m ore r igid methods and less 
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alternat ive techniques, because of an increasing 
consensus of accepted methods. The overall 
consequence, as indicated by our survey, is a set  of 
accepted evaluat ion m ethods t hat  have t o be followed 
in order for t he research t o fit  into t he f ield. By point ing 
to t his consequence we propose t o review these 
methods and open up for new developments in 
evaluat ion. After all, t he t ypes of evaluat ion t ools 
appropr iate for st udying input  devices like m ice, have 
evolved t o encompass other  types of input  devices;  
these t ools will cont inue t o evolve in order t o 
encompass t he need t o evaluate next  generat ion 
socially sit uated ubiquit ous t echnologies for both m en 
and women. We conclude in the spir it  of Burns who did 
not  think m uch of our approach t o evaluat ion:  

The best - laid schemes oÕ m ice anÕ men  
                    Gang aft  agley4,          
AnÕleaÕe us nought  but  gr ief anÕ pain,  
                    For prom isÕd j oy!  [ Burnes, 1785]  
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