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The frequently-used schema congruity theory argues product-incongruity to effect product-evaluations in an inverted u-shape. To test

this, we measured a continuous incongruity in within-subjects approach. Five pre-registered studies did not support the theory on

group or on individual level, instead showed evaluations to be unaffected by incongruity.
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EXTENDED ABSTRACT
To develop positively evaluated new products, it is crucial to 

understand the relation between incongruity of products and product 
evaluation. Consumers easily get bored with typical products, while 
they often reject products that are extremely incongruent with their 
expectation (Alexander, Lynch Jr, & Wang, 2008). Schema congruity 
theory predicts an inverted u shape relation between incongruity and 
evaluation. Moving from stimuli that are congruent to extremely in-
congruent, evaluation first increases then decreases (Mandler, 1982).  

Although findings from multiple studies seem to support the 
theory (e.g., Noseworthy, Di Muro, and Murray, 2014; Jhang, Grant, 
and Campbell, 2012), the evidence appears circumstantial. Most stud-
ies created three incongruity levels (congruent, moderately incon-
gruent, extremely incongruent) and examined the theory in between-
subjects approach (individuals never saw different stimuli from all 
three incongruity levels). This approach has two disadvantages. First, 
where incongruity is defined as the degree of discrepancy between a 
presented object and the existing schema (Meyers-Levy & Tybout, 
1989), dividing incongruity into three levels does not fully reflect 
the nature of incongruity as a subjective perception from individuals. 
Second, the theory implies that effect of incongruity on evaluation 
occurs on individual level, but between-subject approach can only 
examine the effect on group level. The current research aims to over-
come these disadvantages by measuring incongruity as a continuous 
perception variable and using a within-subject design.  

To examine the theory in relevant marketing settings, we used 
realistic materials differing in two dimensions (conventional vs. 
repurposed; natural vs. artificial). For example, bamboo (building 
material) is natural and repurposed for making t-shirts; polyester is 
an artificial and conventional material for t-shirts. Beyond hypoth-
esizing that repurposed materials are more incongruent than conven-
tional – possibly because of the number of processing steps needed 
to repurpose a material, we investigated underlying causes of incon-
gruity. Existing research suggests that when evaluating an atypical 
product, consumers first tried to understand its function (Chitturi, 
Raghunathan, & Mahajan, 2007). Therefore, we proposed that con-
sumers who fail to understand the material function, consider its use 
in products to be incongruent.  

We thus predicted: (H1) repurposed materials are less congruent 
than conventional materials (all studies); (H2) an inverted u shape 
relation exists between incongruity and product evaluation (all stud-
ies); and (H3) incongruity is caused by lack of perceived functional-
ity (Study 2 (exploratory), 3a and 3b (confirmatory)). Hypotheses, 
sample sizes and analysis plans were pre-registered on Open Science 
Framework before data collection (https://osf.io/w7c94/). 

All studies were conducted online using Prolific. Different prod-
uct categories and corresponding materials were used across studies 
(Study 1a: bags; 1b and 2: shoes; 3a and 3b: t-shirts). In Study 1a and 
1b (N1a = 165, N1b = 161), each participant considered 8 products in a 
2 (Natural: natural/artificial) x 2 (Repurpose: repurpose/convention) 
within-subject design, with two stimuli per condition to increase ro-
bustness. Participants first indicated how much they liked 8 products 
and 8 materials separately. Then 8 out of 64 possible combinations 
of product pictures with material information (e.g., “This backpack is 
made of pineapple leaves”) were presented. Participants assessed per-

ceived incongruity of the material and evaluated the product again. 
All scales ranged from 1 (not at all) to 100 (very much). Study 2 (N 
= 103) replicated Study 1b. Additionally, participants were asked to 
compare sturdiness of the materials for shoes; and how many steps 
it would take to prepare a material for use. Studies 3a and 3b (N1a = 
105, N1b = 101) replicated Study 2 with different products (t-shirts), 
and instead of sturdiness, we included four t-shirt relevant functions 
(durable, soft, washable and breathable) for material comparisons. 

We tested all hypotheses in Bayesian linear mixed models. If 
95% credible intervals of slope coefficients do not include 0, we 
claim the corresponding effects exist. H1 was confirmed in all stud-
ies: repurposed materials were more incongruent than conventional 
(table 1). 

To test inverted u shape relation between perceived incongruity 
and product evaluation (H2), we conducted interrupted linear regres-
sions (Simonsohn, 2018). A breaking line separated the region from 
1 (incongruity) to 100 (congruity) into two parts. The shape is an 
inverted u if on the left part the slope is positive, and on the right part 
the slope is negative. If the standard deviation of slopes is close to 
or includes 0, we claim that individual difference is too small to care 
(Miller & Schwarz, 2017). All studies showed a flat line (no relation) 
between perceived incongruity and product evaluation on both group 
level and individual level (table 2).

To examine whether lack of perceived functionality explained 
incongruity, we conducted mediation analysis on the effect of repur-
pose on incongruity. The results showed that in Study 2, the effect 
of repurpose on incongruity was mediated by lack of sturdiness (in 
shoes) (β = -6.81, 95%CI [-14.69, -0.91]), and in Study 3a and 3b, 
the effect was mediated by lack of softness (in t-shirts) (β3a = -3.10, 
95%CI [-7.02, -0.13]; β3b = -3.50, 95%CI [-7.26, -0.73]). We con-
sidered the mediation effect from lack of perceived product relevant 
functionalities (sturdiness for shoes, softness for t-shirts) as strong 
evidence to confirm H3. Exploratory analysis showed processing 
steps of materials was also a mediator in Study 2 (β = -3.50, 95%CI 
[-8.07, -0.39]), but the effect did not replicate in Study 3a and 3b.  

Two main findings stand out. First, repurposed materials were 
perceived more incongruent than conventional, and this can be ex-
plained by lack of perceived functionality. Marketers might coun-
ter this by emphasizing, for example, sturdiness of pineapple leaves 
bags. Second, no relation between incongruity and evaluation was 
found. This may imply the inverted u shape is not as strong as often 
assumed, or that incongruent stimuli for theory examination are class 
specific. Much previous research used products which are difficult to 
categorize, for example a low-price luxury car which fits either luxu-
rious or low-price category. However, consumers may easily catego-
rize bamboo t-shirts as t-shirts and nevertheless perceive incongruity 
because they consider bamboo as non-functional for t-shirt fabric. 
We recommend exploring potentially different classes of incongruity 
in the context of schema congruity theory. 
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