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Abstract 

There is evidence that a story about design history is credible 
to the extent that it coheres with object affordances.  Results 
that support this theory were generally obtained with artificial 
materials learned in laboratory experiments.  In the current 
experiment, we extend these findings to real artifacts that 
occur naturally outside the laboratory.  We presented 
participants of different levels of expertise, with real artifacts 
that cohered to different degrees with a proposed design 
history, and participants rated either the artifacts’ efficiency 
for the proposed design history function, or the credibility of 
the received story about their design history.  Our results 
showed that coherent design histories are more credible, that 
expertise increases the ability to judge efficiency (not 
surprisingly), but that expertise does not affect the ability to 
judge credibility to the same extent that it affects efficiency.  
A post hoc explanation is offered for this interaction. 

Keywords: Artifact kinds; design history; explanation; 
coherence. 

Introduction 

Knowledge about how objects were created has an 

important effect on how those objects are conceptualized.  

For artifact kinds, objects’ design histories can become 

conceptually central.  Children and adults prefer to assign 

artifacts their function according to their design history 

rather than according to an alternative afforded function 

(Kelemen, 1999; Rips, 1989), use design history to guide 

naming (Jaswal, 2006; Matan & Carey, 2001), and can be 

primed with it during problem solving (Defeyter & German, 

2003).  The conceptual relevance of design history extends 

to natural kinds, provided conceptualizers believe these 

kinds were created by a supernatural being.  In one study 

(Evans, 2001), children’s belief in God as the creator of 

categories was found to correlate with their tendency to 

reason essentialistically about the nature of animals (i.e., an 

endorsement of stable category membership).  In another 

study (Diesendruck & Haber, 2009), where children of 

religious and non-religious environments were compared, it 

was found that belief in God as creator correlated with an 

essentialist mode of thinking about social categories (e.g., 

race, gender, ethnicity), and with a teleological mode of 

thinking about animals (i.e., a belief that they were made for 

something). 

Similarly to what happens for natural kinds, for design 

history to have an effect on artifact concepts, 

conceptualizers need to believe it.  It is easy to overlook the 

fact that knowledge about design history is generally 

learned from an indirect source.  People that know a 

telephone is used to communicate with other people over 

long distances, know this because they can experience it in 

the present.  People that know the story about how Bell 

invented the telephone, know this because they learned it 

from somebody else, and not because they directly 

perceived it.  In this sense, artifacts are no different from 

natural kinds created by a supernatural being.  For design 

history to have a conceptual effect, people need to judge it is 

credible. 

Many factors could enter into credibility judgments.  

Among other factors, a conceptualizer could judge 

credibility according to the source’s trustworthiness, 

according the status of the putative designer, or according to 

whether the known object affordances are coherent with the 

putative design history (cf., Thagard, 2005).  Of the factors 

just mentioned, coherence is the one that has received the 

most attention in cognitive psychology (e.g., McNamara, 

Kintsh, Songer, & Kintsh, 1996; Murphy & Medin, 1985; 

Rehder & Kim, 2006).  According to a coherentist view, 

people have a preference for good or coherent explanations 

because they approximate truth (see Thagard, 1992, 2007).  

Therefore, a design history should be credible to the extent 

that it is coherent (see Thagard, 1989, 2005).  In fact, 

experiments with artifact categories offer confirming 

evidence.  A design history story becomes conceptually 

central if it offers a plausible explanation for the artifact’s 

properties and function.  More specifically, when children 

receive artifacts with salient properties that are not coherent 

with the object’s putative design history, then that design 

history does not have conceptual effects (Kemler Nelson, 

Frankenfield, Morris & Blair, 2000, Exp. 1) and promotes 

more inquiries signaling conceptual dissatisfaction (Asher & 

Kemler Nelson, 2008).  Because prior work on this topic 

was done with artificial stimuli in the laboratory, a 

remaining issue is whether coherence effects on credibility 
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extend to naturally occurring artifact categories.  In the 

current experiment we tested this hypothesis using real 

objects that people learned about in their everyday dealings 

(i.e., not in the laboratory). 

Another issue that has not been explored up to date is 

whether expertise has an effect on the credibility of stories 

about design history.  There are reasons to think it could.  In 

the limiting case of a person who knows close to nothing 

about a given category, then she may be willing to accept a 

wide range of design histories.  Provided these stories are 

not incoherent with other things she knows, the design 

history story may only need a loose connection with what 

she knows about the category to be accepted as credible.  A 

child learning about computers is a case in point.  In the 

opposite limiting case of someone who is an expert in a 

given domain, a purported design history may need a greater 

amount of detail to be accepted as coherent.  An 

archeologist examining ancient artifacts is a case in point.  

This is an important question because if a small amount of 

knowledge is sufficient to lend credibility to a design 

history story, then a child or a novice learning a new 

category may use the design history story to guide the new 

category’s construction. 

Experiment’s Overview 

We presented participants with photographs of four real 

objects (climbing gear) that they were acquainted with 

(participants practiced rock climbing), along with a putative 

design history story that specified ideal conditions of use 

(always the same for all four objects).  Thus, the design 

history provided an ideal, relative to which the four objects’ 

efficiencies could be ordered.  Participants were of different 

levels of expertise (novice and expert climbers).  The four 

objects were selected by the experimenters so that they 

could be ordered in decreasing efficiency (three objects 

were efficient to different degrees, and one was inefficient).  

Participants were then asked to rate (between participants) 

either whether they agreed that the artifact was efficient for 

the stated function (efficiency rating), or whether they 

believed the artifact’s design history story was true 

(credibility rating). 

Predictions 

We used three kinds of climbing gear: pulleys, ascenders 

and belays.  Though these are relatively simple mechanical 

devices, understanding their functions requires experience 

with the objects themselves and with the conditions in 

which they can be used.  For example, two of our pulleys 

look very similar to each other, and can be distinguished 

only based on technical criteria such as weight and ease of 

use, while a third pulley looks different but can be made to 

work provided the necessary experience.  To understand an 

object’s function, requires knowing not only the object’s 

physical structure, but also the actions that the object 

affords, the setting in which it operates, and the outcomes 

that can be expected to occur (cf., Chaigneau, Barsalou & 

Zamani, 2009).  It is likely that our experts would have 

fuller and more detailed models of the situations referred to 

by our texts and photographs (cf., Groen & Patel, 1988), and 

because of this we predicted that experts would have more 

differentiated efficiency judgments than novices. 

Note that in this design, efficiency necessarily covaries 

with coherence (i.e., efficiency was our proxy for 

coherence).  Because the design history story was fixed (i.e., 

the same for the four objects), less efficiency for the stated 

historical function implies that the design history is also less 

coherent (i.e., it is unlikely that a designer will create an 

artifact to function with low efficiency for its purported 

function).  Thus, coherence predicts that credibility ratings 

should pattern similarly to efficiency ratings.  (A different 

way to manipulate coherence is to directly provide 

participants with knowledge varying in coherence. 

However, this is possible only when materials are 

completely artificial, and not when real objects are used.) 

Finally, our experiment also informed us of effects of 

expertise on credibility.  Differences between experts and 

novices would tell us if the amount of knowledge possessed 

by the conceptualizer affects the credibility of a design 

history story. 

Method 

Design and Participants 

Participants were 42 vertical rock climbing practitioners 

who volunteered to participate by login into the experiment 

through a link placed in various sport related websites.  The 

experiment used a 2 (rating: efficiency, credibility) x 3 

(object kind: pulley, ascender, belay) x 4 (object efficiency 

level) mixed design, with repeated measures on the last 

factor.  The link randomly directed participants to one of the 

2 x 3 = 6 between participants cells of the design.  Before 

beginning the experiment, participants informed the 

difficulty level of their last successful climb.  Most 

participants informed difficulty by using the Yosemite 

Decimal System (YDS).  When a different system was used 

(British, French), the score was transformed to YDS using a 

conventional conversion table.  The median YDS score was 

used to divide participants in two expertise levels.  This 

allowed one additional between participants factor in the 

design (expertise: novice, expert).  Because of the online 

nature of the procedure, we continued collecting data until 

we had a sufficient number of participants in each level of 

the rating factor (21 for efficiency, 21 for credibility), and 

about an equal number of participants in each cell of the 

design (efficiency: 12 novices and 9 experts; credibility: 11 

novices and 10 experts).  Data from 7 participants were 

discarded because they did not finish the experiment. 

Materials and Procedures 

We selected three kinds of climbing gear: pulleys, ascenders 

and belays.  For each kind, three photographs were selected 

from the Petzl
®
 company website (see Figure 1).  Each triad 

was selected spanning a wide range of efficiencies.  To 

define efficiency, we imagined a novice climber, so that the 
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most efficient object of each kind would be the one that was 

easiest to use and offered the greatest safety.  For example, 

the a priori most efficient belay for a novice had an assisted 

breaking mechanism, while the other two belays required 

increasingly good rope handling.  To each triad, an object 

from a different kind was added to have an inefficient fourth 

object (e.g., the fourth object for the belay group was really 

an emergency ascender).  Object selection and efficiency 

estimates were performed by the second and third authors, 

who practice rock climbing regularly.  For each group of 

four objects, a fictitious design history story was created, 

stating that each object was designed to be used by novice 

climbers in some specific situation (see Figure 1 for an 

example).  (Note that we are not tapping here on objective 

efficiencies, because these artifacts are efficient only 

relative to conditions of use such that, e.g., a climber that 

privileges object weight and multifunctionality would 

probably give a different efficiency ordering.) 

Participants started the experiment by clicking on a link 

that randomly directed them to one of six versions of the 

experiment, which resulted from combining the 3 kinds of 

climbing gear with the 2 levels of the rating factor.  Thus, 

each participant rated only one set of four objects with 

different efficiencies, either in the efficiency rating or in the 

credibility rating condition (for examples of questions, see 

Figure 1).  For each group of four objects, we created a 

different pseudo-random sequence of levels of efficiency, 

taking care that the four objects never appeared in 

continuous decreasing or increasing efficiency order.  

Ratings were collected on a 7-point likert scale.  Participants 

could abandon the experiment at any point. 

Results 

Data were submitted to a 2 (expertise: novice, expert) x 2 

(rating: credibility, efficiency) x 4 (object efficiency) mixed 

ANOVA, with repeated measures on the last factor.  (Object 

kind was treated as a control variable, and was not included 

as a factor in the analyses.)  The overall ANOVA showed a 

main effect of object efficiency (F(3, 114) = 40.89, MSe = 

3.47, p < .001, R
2
 = .52, power = 1), no effect of expertise 

(F(1, 38) = 2.80, MSe = 1.66, p < .25, R
2
 = .07, power = 

.37), and no effect of rating (F<1).  The only significant 

two-way interaction was rating by expertise (F(1, 38) = 

4.19, MSe = 1.66, p < .05, R
2
 = .10, power = .51), but there 

was no object efficiency by rating interaction (F(3, 114) = 

1.96, MSe = 3.47, p < .25, R
2
 = .05, power = .40), and no 

efficiency by expertise interaction (F(3, 114) = 2.0, MSe = 

3.47, p < .25, R
2
 = .05, power = .42).  Finally, there was a 

significant three way interaction between expertise, rating 

and object efficiency (F(3, 114) = 4.42, MSe = 3.47, p < .05, 

R
2
 = .10, power = .77). 

As Figure 2 illustrates, contrasts on the repeated measures 

object efficiency main effect showed ratings decreased 

linearly along a priori object efficiency levels.  Level 1 

produced significantly greater ratings than level 2 (F(1, 38) 

= 10.02, MSe = 3.07, p < .01, R
2
 = .21, power = .87).  Level 

2 produced significantly greater ratings than level 3 (F(1, 

38) = 8.47, MSe = 1.88, p < .01, R
2
 = .18, power = .81).  

Level 3 produced significantly greater ratings than level 4 

(F(1, 38) = 27.55, MSe = 7.03, p < .001, R
2
 = .42, power = 

1). 

Category name

Object efficency Level 1 Level 2 Level 3 Level 4

Design History

Efficiency 

Question                     

Believability 

Question

This object was designed by a mountain sports equipment 

company, to be used by novice climbers, specifically 

while doing vertical climbing on rock, with the possibility 

of many unexpected falls.

Do you agree that this object is adequate to be used as a 

belay as described?

Do you believe it's true that this object was designed to be 

used as a belay as described?

BELAY

 

Figure 1:  Four objects from the belay category, ordered in a 

priori decreasing efficiency levels.  Participants, however, 

never received objects in this or in the inverse order.  

Participants saw objects (color photographs from the Petzl
®

 

company website) one at a time, each time with the same 

proposed design history.  For each object, participants 

answered either the efficiency or the credibility question, 

using a 7-point likert rating scale. 
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Figure 2:  Mean ratings across rating type and object kind.  

Values in the X axis represent increasingly inefficient 

artifacts.  All differences among adjacent means are 

significant.  Error bars are standard errors. 

 

The significant three-way interaction was explored by 

simple contrasts between experts and novices for efficiency 

and credibility ratings, at each level of the object efficiency 

factor.  As Figure 3a shows, efficiency ratings were greater 

for experts than novices, at all levels of object efficiency 
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except for the inefficient object.  At the first, second, and 

third levels of object efficiency, efficiency ratings were 

greater for experts than for novices (respectively, F(1, 38) = 

11.46, MSe = 2.93, p < .01; F(1, 38) = 6.51, MSe = 3.86,  p 

< .05; F(1, 38) = 5.46, MSe = 4.66, p < .05).  At the last 

level of object efficiency, efficiency ratings for experts were 

not significantly different from those of novices (F(1, 38) = 

1.89, MSe = 2.61, p < .25).  In contrast, as Figure 3b shows, 

when credibility ratings were considered, none of the 

comparisons between experts and novices at levels of object 

efficiency were significant (for all levels, F < 1). 

 

(a)

(b)

0

1

2

3

4

5

6

7

1 2 3 4

M
e
a
n

 E
ff

ic
ie

n
c
y
 R

a
ti

n
g

s

Object Efficiency

Novices Experts

0

1

2

3

4

5

6

7

1 2 3 4

M
e
a
n

C
re

d
ib

il
it

y
 R

a
ti

n
g

s

Object Efficiency

Novice Expert

 
 

Figure 3:  In Panel (a), mean efficiency ratings comparing 

experts and novices.  In Panel (b), mean credibility ratings 

also comparing experts and novices.  The graphs show a 

three-way interaction between expertise, rating type and 

object efficiency.  Error bars are standard errors. 

Discussion 

As Figure 2 shows, we successfully graduated levels of 

efficiency.  Our participants rated efficiencies consistently 

with our a priori judgment, with the four levels showing an 

almost linear trend of decreasing efficiency.  The main 

effect of the object efficiency factor, suggest this was a 

powerful source of information in the experiment. 

Recall (from the Predictions section) that in our design, 

object efficiency correlates with design history’s coherence, 

and that therefore coherence predicts credibility ratings 

would pattern similarly to efficiency ratings.  As Figure 3 

shows, credibility ratings for experts and novices show a 

similar linear trend to efficiency ratings.  In fact, we found 

no interaction of a priori object efficiency with rating or 

with expertise. 

The simple contrasts showed that, as predicted, expertise 

affected efficiency ratings.  Novices gave lower ratings 

overall, and were less able to discriminate efficiencies, 

offering ratings close to the middle of the scale (see Figure 

3a).  However, expertise did not affect credibility ratings.  

Novices judged credibility almost identical to experts, both 

in pattern and slope (see Figure 3b).  We think this is not an 

issue of lack of power or of the particular materials we used, 

because our design was sensitive enough to detect 

differences between novices and experts’ efficiency ratings, 

and yet did not detect differences between novices and 

experts’ credibility ratings. 

Regarding things that were created (natural or artificial), 

our results provide support for the theory that design history 

is conceptually central if it coheres with objects’ 

affordances.  The better an object affords its purported 

historical function, the more credible its design history story 

is.  Our results extend this theory by showing that the 

phenomenon happens not only in laboratory experiments, 

but also in naturally occurring artifact categories. 

Our results also draw attention to an interesting difference 

between the relation of expertise to efficiency, and of 

expertise to credibility.  Though experts and novices 

differed in their efficiency ratings, with the former 

providing overall higher and better differentiated ratings, 

they did not differ in their credibility ratings (at least with 

our materials and in the range of differences we studied). 

We acknowledge there are many interpretations for our 

three-way interaction, buy we nonetheless want to offer one 

that seems particularly interesting for setting up more 

precise experiments.  An interpretation for this pattern of 

results regarding expertise is that the credibility of a design 

history depends on information that overlaps with 

information used to compute efficiency but is distinct from 

it.  An example will help to illustrate what we think is 

happening.  Imagine someone who is learning about the 

bread knife category.  This category is characterized by two 

properties: the blade of bread knifes is long and serrated.  

Imagine, furthermore, that because this individual’s 

experience with bread is limited, she knows about long 

blades but not about serrated blades.  Now, if presented with 

a set of knifes having different combinations of long or 

short and straight or serrated blades, and asked to judge 

their relative efficiencies, she will probably group them in 

fewer groups and be less discriminating (equivalent to 

novices in our experiment) than someone with more 
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experience who knows about the two properties (equivalent 

to experts in our experiment). 

However, the question of design history credibility may 

be solved by appeal to other types of information.  Imagine 

that our subject is told that bread knifes were made to 

prevent people from crushing slices when cutting a loaf of 

bread, and then asked to judge if that story about design is 

credible for each knife in the set.  Of course, the knifes’ 

relative efficiencies are still relevant to decide if the design 

history is coherent and credible (i.e., designers don’t create 

inefficient artifacts), but other types of information may also 

be useful.  The availability of contrast categories that could 

achieve the same function may be one of them.  If our 

subject can’t think of a different category of utensils that 

can be used to cut bread with similar efficiency than bread 

knifes, then that may increase the coherence of the story 

about design history (i.e., artifacts are created to achieve a 

goal that is typically no achievable as efficiently by other 

means). 

Under this interpretation, our results may show that 

though novices had less detailed information about the 

affordances of pulleys, ascenders and belays, they shared 

with experts other types of information that were relevant 

for their credibility judgments.  Perhaps it was this shared 

information that made novice’s and expert’s credibility 

judgments less distinguishable than their efficiency 

judgments. 
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