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Abstract

Resource allocation decisions play a dominant role in shaping a firm’s technological trajectory and
competitive advantage. Recent work indicates that innovative firms and scientific institutions tend to exhibit
an anti-novelty bias when evaluating new projects and ideas. In this paper, we focus on shedding light into
this observed pattern by examining how evaluator expertise in the problem’s focal domain shapes the
relationship between novelty and feasibility in evaluations of quality for technical solutions. To estimate
relationships, we partnered with NASA and Freelancer.com, an online labor marketplace, to design an
evaluation challenge, where we recruited 374 evaluators from inside and outside the technical domain to
rate 101 solutions drawn from nine robotics challenges. This resulted in 3,869 evaluator-solution pairs, in
which evaluators were randomly assigned to solutions to facilitate experimental comparisons. Our
experimental findings, complemented with text analysis of the evaluators’ comments, indicate that domain
experts exhibit a feasibility preference, focusing first on the feasibility of a solution as the primary indicator
of its quality, while discounting riskier but more novel solutions. This results in a tradeoff in which highly
feasible but less novel solutions are judged as being higher in quality, shedding light into why experts prefer
more incremental ideas over more radical but untested ideas.
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1. Introduction

Ever since Schumpeter (1942)’s essential work on the theory of creative destruction, strategy scholars have
long viewed organizational innovation and renewal as key to firm survival, economic growth, and
competitive advantage in dynamic environments (Benner and Tushman 2003, Danneels 2002, Nelson and
Winter 1982, Schumpeter 1942, Teece et al. 1997, Tushman and Anderson 1986). A firm’s capacity to
expand its organizational competences over time through new products and processes depends on its ability
to both exploit current technologies and resources to increase productivity as well as create variation
through exploratory innovation (March 1991, Rosenberg 1972, Teece et al. 1997). As firms learn through
repetition by exploiting their current capabilities to gain greater efficiency, their innovation becomes
increasingly incremental, characterized by small changes in their technological trajectory (Benner and
Tushman 2003, Cyert and March 1963, Henderson 1993). In contrast, radical innovation draws on novel
scientific and engineering principles that instigate fundamental changes in firms’ technological trajectories
and competences to make major technical advances (Abernathy and Clark 1985, Benner and Tushman
2003, Dosi 1982, Levinthal and March 1993).

Radical innovation is challenging for established firms, because it requires different organizational
capabilities that can challenge and even destroy existing capabilities, assets and experience (Abernathy and
Utterback 1978, Eisenhardt and Martin 2000, Henderson and Clark 1990, Leonard-Barton 1992, Tripsas
1997). Many established firms fail during periods of rapid technological change, often due to the
inconsistencies between activities focused on productivity and cost improvements and those emphasizing
radical innovation and flexibility (Abernathy 1976, Benner and Tushman 2003, Burns and Stalker 1961,
Gilbert and Newbery 1982). This strongly suggests that a firm’s patterns of resource allocation influences
the types of innovations that are evidenced from their research and development (R&D) pipelines
(Christensen and Bower 1996, Teece et al. 1997).

A fundamental challenge firms face is how to effectively allocate resources across alternative
projects (Bower 1972, Maritan and Lee 2017, Noda and Bower 1996). Critical to resource allocation
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Elhedhli 2006, Boudreau et al. 2016). These processes often rest in the hands of innovation managers and
executives who draw on the judgments of individuals with deep expertise in the focal domain, which are
then aggregated to make selection decisions (Azoulay et al. 2019, Bian et al. 2021, Criscuolo et al. 2017,
Lane et al. 2021). In this paper, we investigate the effects of dom expertise on the relative importance
evaluators place on project novelty and feasibility when evaluating the quality of alternative projects from
a firm’s R&D pipeline.

Novelty and feasibility represent two distinct dimensions of an idea’s quality (Amabile 1996, Audia
and Goncalo 2007, Gallo et al. 2018). Whereas novelty relates to the degree a new idea or project departs
from the existing knowledge or technological trajectory (Benner and Tushman 2003, Boudreau et al. 2016),
feasibility relates to its ease of implementation leveraging existing resources and capabilities (Baer 2012).
Although recent work has shed light on the relationship between the novelty of proposed projects and their
quality—and has illuminated that evaluation processes tend to discount the value of novel ideas (Boudreau
etal. 2016, Criscuolo et al. 2017, Krieger et al. 2021, Wang et al. 2017), what remains relatively less known
is how expert evaluators perceive the relationship between the feasibility of a proposed project and its
quality.

The importance of a project’s feasibility on evaluation and selection decisions is evident in the
technology behind reusable rockets. The idea of reusable rockets is not new and by the laws of physics
technically possible, and began with the invention and implementation of rocket technology in the first half
of the 20th century (Ross 2018). The effort gained traction after NASA started the Space Shuttle project in
the 1960s to create resuable rockets. Yet none of the existing commercial and governmental space
enterprises was able to muster the will or consensus to actively invest and/or develop “serious” efforts to
make reusable rockets a reality (Ross 2018). This contrasts the tremendous advances made over the past
decade through the deliberate strategy of insurgent organizations like SpaceX and Blue Origin (Lag 2022),
which have revealed differential assesments about the feasibility of reusable rockets between incumbents
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improvements in its reliability, efficiency and cost (Lag 2022), indicating that uncertainty regarding project
feasibility will no longer be a deterrant of continued progress and advancement.

This example shows that innovation progress can be hindered when projects and ideas might appear
infeasible to individuals with deep expertise in the domain and require people from outside the domain to
recognize their value and broad potential for impact. It also suggests that established firms may fail to
produce radical innovations not only because novel ideas depart more significantly from their established
knowledge and technological trajectories, but also because the ideas, themselves may require different
capabilities that do not yet exist in the current marketplace—thereby reducing their feasibility and ease of
implementation within a prevailing context. During evaluation processes, both the novelty of a proposed
project or idea and its feasibility are likely to be critical drivers of firms’ resource allocation decisions.

Despite the importance of novelty and feasibility in shaping evaluation processes of quality, there
lacks a clear understanding of the systematic effects that novelty and feasibility impart on evaluation and
selection decisions. Prior work suggests that domain expertise affects evaluation outcomes by altering how
individuals process and weight the relative merits and demerits associated with a new project or idea
(Boudreau et al. 2016, Li 2017, Moreau et al. 2001, Pier et al. 2018). While domain expertise may lead
evaluators to undervalue novel ideas that depart more substantially from existing technologies and
processes (Boudreau et al. 2016, Moreau et al. 2001, Mueller et al. 2012), experts’ deeper and more enriched
knowledge structures of the domain may improve their accuracy in assessing well-defined and familiar
properties of a proposed idea (Chase and Simon 1973), such as its feasibility. Hence, addressing this
question of how expertise in the domain affects the relative importance of project novelty and feasibility
during evaluation and selection decisions is likely to play a critical role in shaping a firm’s technological
trajectory.

We collaborated with the U.S. National Aeronautics and Space Administration (NASA) and
Freelancer.com to investigate how the novelty, feasibility, and quality of technological solutions impact
evaluations. NASA announced a space robotics challenge series and we worked with the agency to recruit
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exogenously vary the evaluators’ expertise in the domain, we collected information on all registrants’
background and experience, as well as their performance on a skills test in the domain area. Overall, we
mobilized a total of 374 unique evaluators that were randomly drawn from both inside and outside the
domain area of robotics engineering and exogenously assigned to evaluate 10 out of 101 solutions, for a
total of 3,869 evaluator-solution pairs across nine challenges. The evaluators judged each solution
according to their novelty, feasibility and quality and provided open-text comments justifying their choices.

We report on several noteworthy patterns. First, we find that experts exhibit a feasibility preference,
meaning that they rate a solution’s quality higher as their judgments of a solution’s feasibility increases.
Second, we find that experts are more likely to view a solution’s novelty and feasibility as tradeoffs in a
solution’s design, systematically favoring solutions that are high feasibility-low novelty over solutions that
are low feasibility-high novelty. We show that these effects are strengthened in the context of high
complexity problems that draw on multiple domains and require more effort and skill to solve and evaluate.
Third, we leverage text analysis, including word embedding models to analyze the open-text comments to
glean insights on how experts and non-experts differ in how they evaluate a solution’s novelty and
feasibility. We find that experts exhibit deeper level of information processing and attention to the
feasibility of a solution but find few meaningful differences between evaluator expertise and a solution’s
novelty. Moreover, experts are more likely to rely on heuristics during evaluation processes by comparing
solutions on the basis of their feasibility and selecting the most feasible alternative, while discounting
solutions that are more novel but potentially riskier to implement.

Our findings contribute to the strategy and innovation literature on the role of expertise and
evaluations in shaping the direction of technological innovation advances. The insights from this study are
likely to have direct implications for innovation managers seeking to greenlight innovative ideas and
projects. A direct takeaway of this research is that project novelty and feasibility are two distinct dimensions
of a new technological idea. As resource allocation decisions are shaped significantly by prior knowledge
overlap to the focal domain, prior experience and expertise can inhibit investment in projects for which

their technical feasibility remains unscoped in uncharted territory.



2. Experts and the Evaluation and Selection of R&D Projects

Due to limited resources and time constraints, firms cannot invest in every new idea they generate (Bower
1972, Christensen and Bower 1996, Staw and Ross 1987). The objective of R&D evaluation and selection
processes in technical domains is to decide which ideas should be selected for implementation within
organizations (Berg 2016, Criscuolo et al. 2017, 2021, Csikszentmihalyi 1999). These strategic decisions,
which are often decided by senior members within a firm (Criscuolo et al. 2017), can have critical
implications on a firm’s knowledge trajectory (Lane et al. 2021), competitive advantage (Moran and
Ghoshal 1999), adaptability to changing market and technological conditions (Eisenhardt and Tabrizi 1995,
Teece et al. 1997, Tushman and Anderson 1986), and even its survival (Tripsas 1997).

Domain experts are often integral to evaluation and selection decisions. In technical domains, the
overseeing authority, often a senior manager within the firm, will rely on the judgments of domain experts
with deep knowledge of the discipline or area to assess the potential value of new ideas (Berg 2016,
Criscuolo et al. 2017, Lane et al. 2021). The success of these ideas, however, often remains uncertain until
after they have been implemented as a product, service or system (Azoulay and Li 2020, Ford 1996, Nelson
and Winter 1982, Simonton 1999, Wicht and Szajnfarber 2014). Domain expertise is defined as familiarity
with the factual and technical knowledge of the domain, such as the principles, information, opinions and
paradigms that individuals develop over time through intensive training and practice—sometimes over
multiple years (Dane 2010, Hinds et al. 2001, Shanteau 1992a). As individuals accumulate experience and
knowledge performing an activity in a domain or context, their capacity to perform a similar activity in the
future tends to improve (Helfat and Peteraf 2015). This is evidenced by a rich line of work on chess research,
in which grand masters demonstrate superior memory skills over novices in memorizing chessboard
positions due to a storing of intact and well-organized “chunks” of four to five piece chess configurations
in their memory (Chase & Simon, 1973; De Groot, 1978). Interestingly, the ability to recall “chunks” from
memory disappeared when the chess pieces were instead organized randomly on the chessboard. Similarly,
Shanteau (1992) reported that expert auditors are less likely to be influenced by irrelevant information, and

research on problem solving in physics suggests experts demonstrate a deeper and more enriched



understanding of the domain through their categorizing of problems using the major physics principles that
would be used to solve the problems, as opposed to the surface level entities in the problem statement used
by novices (Chi et al. 1981). During evaluation processes, the benefits of domain expertise tend to
accumulate as an informational advantage (Henderson 1993, Simon 1955), as closeness to the domain may
enable experts to make more accurate judgments about the frue quality of ideas, particularly when they
build on existing knowledge and technologies in the domain and allow experts to draw on their prior training
and experiences (Li 2017, Shanteau 1992a). On the other hand, other work shows that experts are no better
than novices in their forecasting abilities and are also prone to systematic biases in their decision-making
(Camerer and Johnson 1991, Hinds et al. 2001, Johnson 1988, Mollick and Nanda 2016, Tetlock 2009).
These systematic biases can shape which ideas are selected during evaluations of idea quality (Li 2017,
Reitzig and Sorenson 2013).

An important insight is that domain expertise alters how people sample and process information
when confronted with a decision task (Camerer and Johnson 1991, Chi et al. 1981, Shanteau 1992a, Simon
1978). During evaluation processes, expertise will likely affect which information cues individuals
“sample” (Astebro and Elhedhli 2006) on the novelty and feasibility of an idea and the relative importance
they place on each of these components. The need to get products to market on time in technical domains,
such as in new product development, makes the ease of implementing a new idea an essential consideration
for driving productivity. Although the objective of idea generation or problem solving is to give rise to
novel ideas, originality is not typically a necessary condition for implementation within technical domains
(Holmfeld 1970). Rather, the objective is to produce or design a product, process or system that can improve
existing technologies and solutions and be put to use in a timely manner (Allen 1977, Florman 2014,
Holmfeld 1970, Layton Jr 1974, Woolnough 1991).

This need for execution and timebound deliverables within technical organizations may focus
evaluators’ attention on the technical feasibility of an idea, as a primary criterion of its quality. This skewed
focus may be even greater for domain experts. The feasibility of an idea is an accessible property of a
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“chunks” ought to be connected. Domain experts who are well-versed with existing solutions through their
prior experiences with solving similar problems (Florman 2014, Layton Jr 1974, Vincenti 1990), will also
be best positioned to make judgments confidently about the feasibility of a proposed solution. In particular,
evaluations of an idea’s feasibility is most likely to advantage individuals with deep knowledge and
understanding of the domain, whose enriched knowledge structures and detailed mental maps of the existing
solution space can be best utilized for judging the feasibility of a potential solution (Kornish and Ulrich
2011, Shanteau 1992a, Simon 2019). This superior ability may be exemplified by experts strategically
leveraging their knowledge of “broken-leg” cues—rare but highly diagnostic cues that undoubtedly
increase the accuracy of predictions (Johnson 1988, Meehl 1954). In the context of evaluations in technical
domains, the “broken leg” cue would be considered a “fatal flaw” in a solution design that would make it
impossible to develop into a completed product. Critical to “broken-leg” cues are their accessibility only to
domain experts, as they enable highly knowledgeable individuals to make confident decisions about a given
task or solution. More broadly, domain expertise is most relevant for decisions and tasks that can be broken
down by systematic reasoning and analytic processes. Evaluations of a solution’s feasibility are similar to
procedures like medical diagnosis, chemical reaction paths and other processes that follow “if-then” pair
structures (Simon 1987, 2019). These types of decisions take the structure of “if” a set of conditions or
patterns are recognized, “then” a body of information associated with the “if” can be evoked from memory
and applied to the current situation (Simon 1987). Such structured relationships share a common property
of having limited uncertainty in potential outcomes, and enable confidence in one’s decisions.

In contrast, a novel idea, by definition, departs from existing solutions in the market (Boudreau et
al. 2016). This makes prior knowledge and accumulated experience less applicable to evaluating novel
ideas. Experts’ mental maps have a tendency to break down when applied to new and unfamiliar terrains.
For instance, chess masters perform no better than novices when chess positions are placed randomly on
the chessboard, as they are no longer able to draw on well-organized chess configurations in their memory
(Chase and Simon 1973, Hardiman et al. 1989), and in creative forecasting, experts appear to have no

material advantage over novices when their knowledge needs to be extrapolated into unfamiliar areas with



unknown solutions (Kornish and Ulrich 2014, Mollick and Nanda 2016). Moreover, experts have difficulty
putting aside their past experience when predicting how novices will approach problems or respond to
events (Hinds 1999, Hinds et al. 2001), and exhibit inflexibility to accommodating new rules and principles
(Camerer and Johnson 1991, Luchins 1942). Perhaps one of the most well-known downsides of expertise
is from studies on problem solving and functional fixedness, which occurs when people struggle to solve
problems using unfamiliar and novel approaches after being previously exposed to a familiar approach
(Adamson 1952, Duncker 1945). Such mental blocks are likely to hinder domain experts from seeing the
potential upside of novel ideas during evaluation—Ileading them to discount their value.

Along with being atypical compared to existing solutions, novel ideas also possess greater risk,
which can be described as the extent to which there is uncertainty about whether a potentially significant
or disappointing “extreme” outcome of a decision will be realized (Sitkin and Pablo 1992, Sitkin and
Weingart 1995). Risk increases variability in the outcome distribution, raising the uncertainty to which a
given outcome can be predicted (Sitkin and Pablo 1992). When judging technical solutions, this risk
typically cannot be completely resolved without experimentation, prototyping and iterating (Cannon and
Edmondson 2005, Franzoni et al. 2021, Thomke 1998). Consequently, there is limited information available
about a novel idea (MacCrimmon et al. 1988) from which its potential outcomes can be assessed in advance
on the basis of existing evidence (Fox and Tversky 1995).

Novel ideas may appear even riskier to experts because they can challenge experts’ competence
and knowledge in the domain. Several experimental studies suggest that people experience ambiguity
aversion when they feel incompetent in a domain (Fox and Tversky 1995, Franzoni and Stephan 2021).
Ambiguity aversion is heightened when people need to compare two tasks, one for which they have superior
knowledge about and the other in which they have limited knowledge. The differences in states of
knowledge between the two tasks undermines their confidence in the unfamiliar task (Fox and Tversky
1995). Following this logic, when asked to evaluate the novelty and feasibility of an idea, experts may begin

to compare and contrast the differences in their states of knowledge across the two components. This may



create a preference for focusing on what they know and can control—i.e., evaluating feasible ideas, and an
aversion towards what they know little about—i.e., evaluating novel ideas.

Within technical domains, the risks associated with novel ideas may create an even greater aversion
to them among experts. In particular, failure to adequately account for the risks associated with a particular
decision can lead to catastrophic consequences that may jeopardize a firm’s legitimacy (Chai et al. 2021).
This can shape preferences that value certainty (or risk avoidance) more heavily than uncertainty (Douglas
and Wildavsky 1983), creating asymmetric risk-reward payoffs. This contrasts the view of novelty as high-
risk high-reward in domains, such as the creative arts, science and venture capital investing, where a “hit”
may lead to extraordinary attention, success and recognition (Baum and Bird 2010, Berg 2022, Uzzi et al.
2013). In contrast, in technical domains, where there is a fundamental need to produce a working design,
product, or system (Vincenti 1990), the dire consequences of failure are likely to outweigh the benefits of
creating a novel design for which its reliability and performance cannot be predicted ex ante. An
understanding of these asymmetric risk-reward payoffs in technical domains are likely to weigh more on
experts, who are deeply embedded in the culture and expectations of the domain, as well as the negative
repercussions of failure associated with high-risk and uncertain ideas. Consequently, we might expect that
domain experts are more likely to demonstrate conservative judgments, skewing their judgments in favor
of less novel solutions with lower outcome uncertainty.

In short, technical organizations have a need to put solutions to use (Layton Jr 1974, Vincenti 1990,
Woolnough 1991), which makes implementation an important goal of evaluation processes. Hence, we
might expect evaluators to overvalue the feasibility of an idea over its novelty. This greater attentional focus
on solution feasibility may be even higher for domain experts due to their deep understanding of existing
solutions and direct applicability of their prior knowledge in judging the feasibility of an idea. Following
this logic, domain experts may make evaluations of quality by first anchoring on the feasibility of an idea
and then making adjustments for an idea’s novelty, after making assessments about its feasibility
(Kahneman et al. 1982, Tversky and Kahneman 1974). Due to a strong desire to mitigate risk and reduce

uncertainty in outcomes, we might expect experts to exhibit a feasibility preference, valuing solutions that
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are higher in feasibility but lesser in novelty, resulting in a tradeoff between idea novelty and feasibility
during evaluations of quality.

Hypothesis 1 (Feasibility Preference). Domain experts are more likely to value technical solutions

that are higher in feasibility but lower in novelty during evaluation processes of quality.

Problem complexity is a key feature of the innovation process, and it shapes evaluation outcomes
in important ways. In R&D problems, complexity refers to the number of technological domains
represented in the problem (Boudreau et al. 2011). Higher complexity problems are more demanding on
one’s attention, time and effort, because they require an understanding of knowledge from different
domains and a need to draw upon different knowledge areas in order to be solved effectively (Fleming
2001, Kavadias and Sommer 2009). Drawing on Simon (1969), who conceptualized problem solving as a
“search” through multiple solutions, complex problems offer multiple ways to search and build upon
existing solutions. These alternative approaches may be interdisciplinary in nature, while also yielding
solutions that may have different levels of feasibility (Boudreau et al. 2011, Jeppesen and Lakhani 2010).
Whereas a low complexity problem may only require solution approaches from one discipline or field,
those that draw on multiple domains are more complex and often necessitate that solvers recombine
knowledge and solutions from different technological fields (Ferguson and Carnabuci 2017, Rosenkopf and
Nerkar 2001). Hence, higher problem complexity is also likely to be associated with a greater share of less
feasible, low performing ideas—particularly as it becomes more difficult to solve new problems with past
approaches (Kornish and Ulrich 2011, Sommer et al. 2020).

Complexity can lead to greater recombinant uncertainty as the number of different technological
components increases (Fleming 2001, Nelson and Winter 1982, Taylor and Greve 2006, Weitzman 1998).
Although each component may be feasible on its own, each component adds an additional layer of
uncertainty about the entire system’s ability to satisfy the necessary solution requirements. Due to the need
to recombine across technological boundaries—which increases the number of interconnections—solutions
to highly complex problems insert “randomness” into the system architecture (Hennig et al. 2022) that can

arouse greater uncertainty and risk in terms of their potential for implementation (Fleming 2001, Kaplan

11



and Vakili 2015). Following this logic, experts may be even more likely to turn their attention
predominantly to the feasibility of a solution to a highly complex problem—focusing on whether a solution
can be implemented as their primary criterion of quality. We hypothesize that experts will be even more
likely to prioritize a solution’s feasibility over its novelty for higher complexity problems.

Hypothesis 2 (Problem complexity). The tradeoff between the feasibility and novelty of technical

solutions during expert evaluations of quality is larger when the R&D problem has higher

complexity.

3. Research Design
In this section, we describe the setting and research design, and provide details on the evaluator recruitment,
procedures, random assignment, and key measures.

3.1. Setting and Recruitment of Evaluators
We carried out our research in the context of an evaluation process for technical solutions to R&D problems
that were part of NASA’s Abstrobee Challenge Series. Astrobee is NASA’s free-flying robotic system,
which is designed to complete routine tasks such as taking inventory, documenting experiments conducted
by astronauts and moving cargo throughout the station, freeing up time for astronauts to focus on activities
only humans are capable of doing. Astrobee is an integral part of NASA’s mission to return to the Moon as
well as other deep space missions.

In 2018, together with Freelancer.com, a freelance marketplace website that allows potential
employers to post jobs that freelancers can then bid to complete, NASA and a team of researchers launched
the Astrobee Challenges Series, leveraging the freelancer community for solutions for an attachment and
orientation arm (see Szajnfarber et al. 2020). NASA launched a total of seventeen “challenges”, with a total
prize money of $25,000, with individual prizes ranging from $250 to $5,000. Each challenge asked for
solutions that varied from a particular piece of the attachment arm to the entire arm design, with the
objective being that the winning solutions would be incorporated into future robotic arm designs to be used

with Astrobee. Across the seventeen contests, more than 250 solutions were submitted.
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After the contests were completed, NASA offered to purchase any solutions submitted to the
original challenge series to be used in future research. 80% of problem solvers responded. In May 2021,
we partnered with Freelancer.com to recruit freelancers to help with solution evaluation for a subset of nine
(of the 17) challenges and all of the 101 purchased solutions within the nine challenges. We selected these
nine challenges to create heterogeneity in challenge (or problem) complexity and solution quality within
each challenge. We broadcasted to registrants that the purpose of the evaluation effort was to help NASA
understand how the community can potentially assist in evaluating solutions to engineering challenges for
NASA and other organizations. In addition, we told all potential registrants that the task would consist of
evaluating 10 original solutions from two challenges (five solutions from each challenge) for their novelty,
feasibility and overall quality. We communicated that the entire evaluation process would take an estimated
time of 60-90 minutes, and that we would pay each evaluator $25 upon completion of their evaluation task.
The opportunity was advertised on the Freelancer.com website and attracted 18,765 registrants to the call.
Each registrant completed an initial survey which included an human resources (HR) screen on their
demographic information (e.g., Freelancer.com user name, gender, age, country, educational background,
work experience in a technical organization outside of their educational experience, expertise in robotics
and related disciplines) and a skills assessment that included 17 technical questions from the domain area
that we pre-tested on individuals with different levels of expertise in the domain of robotics and related
disciplines.

3.2. Evaluator Selection and Evaluation Procedures
Given our interest in generating variation in evaluator expertise in the domain, as well as replication and
increased degrees of freedom, we selected roughly equal groups of evaluators from three distinct groups
among the 18,765 registrants: (i) those from the unscreened pool of registrants, (ii) those who passed the
Skills test screen threshold of 13 or more out of 17 (>75%) on the skills test, (iii) those who passed the HR
screen threshold of two or more years of work experience in the domain of robotics/mechatronics
engineering. We used the Skills test screen and HR screen as two alternative approaches for screening

individuals for expertise in the domain area, namely high proficiency, and prior disciplinary training and
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experience. We generated these groups by first randomly selecting individuals from the unscreened pool of
registrants and inviting them to participate. After removing these selected individuals, we then rank ordered
individuals by their skills test score, and invited everyone who scored a 13 or more out of 17 to participate.
Finally, after removing the individuals selected for the unscreened and skills test screen evaluator groups,
we rank ordered all remaining registrants by their number of years of work experience in robotics or
mechatronics engineering and selected every registrant who had two or more years of work experience to
participate. 549 evaluators accepted our invitation to participate, and 374 completed the evaluation task.
This generated roughly equal numbers of evaluators from each of the three groups (125 from the general
pool, 109 from the HR screen, and 140 from the skills test screen).

Overall, our assignment of evaluators to solutions created 3,869 evaluator-solution pairs. We used
a randomized block design where we first, randomly assigned each evaluator two of the nine challenges to
evaluate, and then randomly assigned them five solutions from each challenge to evaluate, for a total of 10
solutions per evaluator. The random assignment of evaluators to challenges and solutions was critical to the
experimental design because it created exogenous variation in the solutions that each evaluator was exposed
to, while enabling them to compare across solutions within each challenge they were assigned to review.
In Table A1, we show that the randomized block design achieved balance across the evaluator covariates.

For each challenge, evaluators were given a general overview of the challenge, and then asked to
download and read the original problem statement as well as familiarize themselves with the submission
guidelines associated with the problem. After reading and familiarizing themselves with the problem
statement and submission guidelines, each evaluator then proceeded to download the solution (a pdf with
roughly 10-15 pages of designs and explanation), provided each solution with both numerical ratings and
narrative comments for its feasibility, novelty, and overall quality, as well as report their confidence for
each rating (see Figure Al for the first page from a sample solution document). The narrative comments
consisted of open-text responses where the evaluators were asked to document all the factors or aspects that

led to their rating (see Figure A2 for screenshots of evaluation procedures).
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Figure 1 shows a conceptual flow of the evaluation process, randomization of evaluators to
challenges and solutions, as well as the evaluation procedures. Table 1 shows the number of ratings by
challenge by evaluator expertise as well as the overall mean number of evaluations per solution for each
challenge.

[ Figure 1 about here ]
[ Table 1 about here ]
3.3. Dependent Variables
Our main dependent variable, Quality rating, is measured on a Likert scale from 1 to 7 and corresponds to
the evaluator’s quality rating of a solution.
3.4. Independent Variables

3.4.1. Evaluator Expertise Type
We use the categorical variable, Evaluator expertise type to differentiate between the three types of
expertise: Unscreened, HR screen, and Skills test screen.

In Table 2, we compare the three groups of evaluators on four dimensions of expertise to obtain a
better understanding of the evaluators’ level of knowledge and experience in the focal domain of robotics.
The first dimension, years of robotics work experience, is the criterion used for the HR screen. Here, we
observe that while the HR screen evaluators have significantly more years of work experience than the
unscreened and skills test screen evaluator groups (F(2,369) = 63.72, p < 0.01), both the unscreened and
skills test screen evaluator groups have on average, less than one year of work experience in the focal
domain area of the evaluation task. Figure A3 shows the distribution of robotics work experience by the
three types of evaluator expertise. The second dimension, skills test score, is the criterion used for the skills
test screen. Here, we observe that the skills test score increases from the unscreened evaluators (mean =
7.128, s.d. = 3.245) to the HR screen evaluators (mean = 9.62, s.d. = 3.188) to the skills test screen
evaluators (mean = 13.856, s.d. = 1.060) out of a total possible score of 17, and the means are significantly
different (F(2,369) = 221.80, p < 0.01). However, it is worthwhile to note that on average, even the

unscreened evaluators were able to score over 50 percent on the skills test. Given that the skills test was
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multiple choice with five or six possible responses, we would expect an evaluator to score closer to 15-20
percent if they were to guess the correct response to each question. Figure A4 shows the distribution of
skills test scores by the evaluator expertise type.

We also report two alternative dimensions of evaluator expertise in the domain that were collected
as part of the registration survey. The first is Jeppesen and Lakhani (2010)’s measure of expertise distance
and captures the self-perceived distance between the evaluators’ own field of expertise and the focal domain
of the solutions. The variable is based on the answer to the survey question: “A robotics design problem is:
l—inside my field of expertise, 3—at the boundary of my field of expertise, 5—outside my field of
expertise.” Respondents chose any value between 1 and 5 on a Likert scale. The higher the score, the greater
the perceived distance to the field of robotics. As shown in Table 2, whereas both the HR screen (mean =
1.917, s.d. = 1.033) and skills test screen (mean = 2.267, s.d. = 1.053) indicated that a robotics design
problem is inside their field of expertise, the unscreened evaluators indicated that a robotics design problem
is on average closer to the boundary of their field of expertise (mean = 3.528, s.d. = 1.411). Figure AS
shows the distribution of Robotics design expertise distance by evaluator expertise type.

Our final measure uses Szjanfarber et al. (2020)’s similarity to a roboticist scale, which
conceptualizes the disciplinary distance between an evaluator’s prior experience and training and the focal
domain of the solutions as either 1—within discipline, 2—relevant engineering experience, 3—science and
technology experience, and 4—other. Respondents indicated the number of years of work experience they
had accumulated in each discipline, and the measure was coded based on their responses. As shown in
Table 2, the unscreened evaluator group on average spans the boundary between relevant engineering
experience (e.g., work experience in electrical engineering, software or computer science or engineering
drawing), and science and technology (e.g., design, project management, aerospace and defense,
architecture or design). By construction, the HR screen evaluators are within discipline (because they were
selected based on having prior work experience in robotics) and the skills test screen evaluators tend to
have relevant engineering experience, with some of them being within discipline. Figure A6 illustrates the

Distance to roboticist discipline by evaluator expertise type.
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Taken together, these measures of evaluator expertise in the domain indicate that although
screening the registrants—either by the HR screen or skills test scree—created meaningful variation in the
evaluators’ distance to the focal domain in robotics, all three evaluator groups were drawn from a pool of
registrants who had accumulated prior training and work experience in technical disciplines in either
engineering or science and technology more broadly. Importantly, we can draw a boundary on our evaluator
pool as having at least some basic understanding and knowledge of robotics design problems.

[ Table 2 about here ]

3.4.2. Novelty Rating
We use the variable, Novelty rating, measured on a Likert scale from 1 to 7, to denote the evaluator’s
novelty rating of a solution.

3.4.3. Feasibility Rating
We use the variable, Feasibility rating, measured on a Likert scale from 1 to 7, to denote the evaluator’s
feasibility rating of a solution.

3.4.4. Feasibility Preference

We measure the extent that evaluators focus more extensively on the feasibility of a solution over its novelty
using the variable Feasibility Preference, which corresponds to the difference between the Feasibility
rating and the Novelty rating given by an evaluator to a solution, as follows:
Feasibility preference = Feasibility rating — Novelty rating (1)
We also model Feasibility preference as a categorical variable, taking three possiblie values: Novelty rating
> Feasibility rating, Novelty rating = Feasibility rating, and Feasibility rating > Novelty rating. We show
in the results section (see section 4.1) that our econometric results are robust to both specifications.

3.4.5. High Problem Complexity
We use the binary variable, High Problem Complexity, which took a value of 1 if a problem was a high
complexity problem and 0 otherwise. We use the prize money (in US dollars) awarded to the winning
solution as a proxy of the problem complexity. The prize money for each solution was independently

determined by two external domain experts (i.e., external to NASA; see Szajnfarber et al., 2020), and was
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based on an estimate of the number of domains represented by the problem, as well as the amount of time
and effort required to come up with a solution. Figure 2 plots the prize money corresponding to each of the
nine challenges. Based on the prize money, we categorize three challenges, SAM (Smart Attachment
Mechanism), SPAM (Smart Positioning and Attachment Mechanism) and SRA (Smart Robotic Arm), with
a prize money of $1500 or more as being high problem complexity and the remaining six challenges, SDM
(Simple Deployment Mechanism), MDC (Mechanically Driven Clamp), PSA (Positioning Software
Architecture), HMSA (Health Monitoring Software Architecture), RASA (Robotic Arm Software
Architecture) and MIS (Material Interface Surface) as being low problem complexity.
3.4.6. Other Variables

Our analysis relies most heavily on the research design’s randomization and exploitation of multiple
observations per solution, with a series of dummy variables for each unique solution. Since prior work has
noted that confidence varies with a decision-maker’s expertise in the domain (Kahneman and Klein 2009,
Tversky and Kahneman 1974), we control for the evaluator’s confidence in their novelty and feasibility
ratings using Novelty confidence and Feasibility confidence, respectively. We also control for several
evaluator demographic characteristics (gender, age range, level of education, U.S. citizen/residing in U.S.),
which have been shown to affect decision-making (Weber and Johnson 2009).

3.5. Econometric Approach
We use ordinary least squares (OLS) models to estimate the how quality is related to a solution’s novelty,
feasibility by evaluator expertise type. First, we investigate how Evaluator expertise type shapes the relative
weighting of novelty and feasibility in solution quality using the following OLS model in (2):
Quality rating;; = Bo + p1Evaluator expertise type; + B, Novelty rating;; +
psFeasibility rating;; + psEvaluator expertise type; - Novelty rating;; +

PsEvaluator expertise type; - Feasibility rating;; + fcNovelty confidence;; +

p,Feasibility confidence;j + BgX; + y; + &ij, (2)
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where we control for the evaluator i’s confidence in their novelty and feasibility rating for solution j,

evaluator covariates X;, and solution fixed effects, y;. The solution fixed effects allow us to make

comparisons between evaluators randomly assigned to evaluate the same solution facilitating within
solution differences by Evaluator expertise type.

Second, we examine the extent that evaluators exhibit a Feasibility preference when rating a
solution for its quality using the OLS model in (3):
Quality rating;; = Bo + p1Evaluator expertise type; + B, Feasibility preference;; +
psEvaluator expertise type; - Feasibility preference;; + ByNovelty confidence;; +
PsFeasibility confidence;j + BsX; + yj + &;j. 3)
4. Results

4.1. Econometric Results
In Table 3, we provide summary statistics on the evaluators by Evaluator expertise type. We observe that
overall, our evaluator pool is highly male, between 25-34 years old on average, highly educated and mostly
residing outside the US (by country, India has the highest share of evaluators with 23%, with the remaining
72 countries holding between 0-6% of the share).There is some variation across evaluator groups, with the
unscreened evaluators more likely to be female, younger in age, and less likely to hold a Bachelor’s or
Master’s degree than the screened evaluator groups. Also, the HR screen evaluators are more likely to be
from the US. Table 4 provides the correlation table of the main variables used in the analyses.
[ Table 3 about here ]
[ Table 4 about here ]

4.1.1. Results on Feasibility Preference (Hypothesis H1)

Hypothesis 1 theorized that domain experts are more likely to rate the quality of a solution higher
when the solution design is higher in feasibility and lower in novelty, corresponding to a tradeoff between
the feasibility and novelty of a solution design. To test Hypothesis 1, first, in Table 5, we use OLS models

to examine the relationship between Evaluator expertise type and the component ratings of Novelty and
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Feasibility on the Quality rating of the solution. Then in Table 6, we examine the relationship between
Evaluator expertise type, Feasibility preference (corresponding to Feasibility rating - Novelty rating; see
section 3.4.4 for details) and the Quality rating of the solution.

Turning first to Table 5, Model 1 regresses Quality rating on the Evaluator expertise type, Model
2 adds the Novelty and Feasibility ratings, Model 3 adds the interaction term between Evaluator expertise
type x Novelty rating, Model 4 adds the interaction between Evaluator expertise type X Feasibility rating,
and Model 5 adds both interaction terms. Then, Models 6-9 add confidence ratings for novelty and
feasibility (Model 6), evaluator covariates (Model 7), as well as challenge (Model 8) and solution (Model
9) dummies.

In Model 1, we observe that domain expertise leads to more critical scores. Compared to Non-
experts, both the HR screen (Model 1: -0.353, p < 0.01) and Skills test screen (Model 1: -0.576, p < 0.01)
evaluators gave lower scores on average. These results are consistent with prior work on evaluation scores
and domain expertise in the subject area, which have shown that evaluators who are closer to the domain
area give more critical evaluation scores (Amabile 1983, Boudreau et al. 2016). Model 2 adds the novelty
and feasibility ratings, and we observe that both have a positive relationship with the quality of the solution
(Novelty rating: 0.362, p < 0.01; Feasibility rating: 0.578: p <0.01). Next, in Model 3, we observe that the
coefficients for the interaction term between Evaluator expertise type x Novelty rating is positive for the
HR screen (Model 3: 0.0275, ns) and positive and significant among the Skills test screen evaluators (Model
3:0.0621, p <0.01). Turning to Model 4, we observe that the coefficients for the interaction term between
Evaluator expertise type x Feasibility rating is positive and significant for both the HR screen (Model 4:
0.101, p < 0.01) and Skills test screen (Model 4: 0.131, p < 0.01) evaluators. Model 5 includes interaction
term between Evaluator expertise type and both novelty and feasibility, and we observe that while the
coefficients for the interaction term are positive and significant with feasibility (HR screen: 0.141, p <0.01;
Skills test screen: 0.151, p < 0.01), neither coefficient for the interaction term is significant with novelty
(HR screen: -0.0611, ns; Skills screen: -0.0313, ns). This suggests that domain experts place greater weight

on the feasibility of a solution when evaluating the quality of technical ideas, compared non-experts.
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Moreover, these relationships remain robust after adding the confidence ratings, evaluator covariates,
challenge and solution dummies in Models 6-9. Figures A7 and A8 illustrate the margins plot with 95%
confidence intervals (Cls) estimating the relationships between the solution’s Quality rating, Evaluator
expertise type, novelty (Figure A7) and feasibility (Figure A8) ratings from Table 5 Model 5; the figures
show that whereas there are minimal differences in how evaluator expertise type affects the relationship
between a solution’s novelty and its quality, expert evaluators (i.e., both HR screen and Skills test screen
groups) are more likely to prioritize a solution’s feasibility as a critical predictor of the solution’s quality.
[ Table 5 about here ]

Next, in Table 6, we examine the relationships between Evaluator expertise type, Feasibility
preference and a solution’s Quality rating. In Model 1, we add Feasibility preference, Model 2 adds the
interaction term between Evaluator expertise type and Feasibility preference, Model 3 adds the confidence
ratings for novelty and feasibility, and Model 4 adds the evaluator covariates. Finally, Models 5 and 6 add
challenge and solution dummies, which allows us to examine differences within challenge, and within
solution, respectively.

Turning to Model 1, we observe that the Feasibility preference has a positive relationship with
Quality rating (Model 1: 0.104, p < 0.01). This suggests that evaluators rate solutions as higher in quality
when they are higher in feasibility and lower in novelty (recall that Feasibility preference is the difference
between the solution’s Feasibility rating and Novelty rating). Next, Model 2 adds the interaction term
between Evaluator expertise type x Feasibility preference. We observe that the coefficients for HR screen
x Feasibility preference (Model 3: 0.133, p < 0.01) and Skills test screen x Feasibility preference (Model
3: 0.148, p < 0.01) are both positive and significant. This suggests that experts are more likely than non-
experts to prefer solutions that are more feasible but less novel.

To gain deeper insights into these relationships, Figure 3 shows the margins plot with 95%
confidence intervals (CIs) between Quality rating, Evaluator expertise type, and Feasibility preference.
Here, we observe that both the HR screen and Skills test screen evaluators view feasible solutions to be

higher in quality, and that novelty and feasibility are viewed as tradeoffs in a solution’s design.

21



Interestingly, there is no evidence of a tradeoff between novelty and feasibility among the unscreened
evaluators. Moreover, the observed relationships remain stable and robust when we control for the
evaluator’s confidence ratings in Model 3, evaluator covariates in Model 4, as well as challenge and solution
fixed effects in Models 5 and 6. We note that Models 5 and 6 correspond to our most stringent comparisons,
as they examine within challenge and within solution differences, respectively. As robustness, we perform
the OLS regression analyses examining the relationship between Quality rating, Evaluator expertise type,
and a categorical variable for Feasibility preference (see section 3.4.4). The results remain robust to the
alternative specification of Feasibility preference in Table A2 and Figure A9.

[ Table 6 about here ]

[ Figure 3 about here ]

Taken altogether, the results in Tables 5 and 6 indicate that domain experts prefer solutions that are
more feasible but less novel compared to solutions that are more novel but less feasible—perceiving the
two components as tradeoffs in a solution’s design. Hence, we find support for Hypothesis 1.

4.1.2. Results on Feasibility Preference and Problem Complexity (Hypothesis H2)

Next, Hypothesis 2 theorized that the feasibility preference among domain experts would be
larger for more complex problems. First, we present the OLS regression results estimating the
relationships between Quality rating, Evaluator expertise type and the Feasibility preference for low
complexity (Table 7) and high complexity problems (Table 8). In both Tables 7-8, we begin by modeling
the relationship between Quality rating and Evaluator Expertise Type in Model 1. We then add
Feasibility preference in Model 2, and the interaction term between Evaluator Expertise Type X
Feasibility preference in Model 3. Models 4-5 add the confidence ratings and evaluator covariates, and
Models 6-7 add challenge and solution fixed effects, respectively.

Turning to Table 7, which examines low complexity problems, in Model 1, we observe that
domain experts give more critical scores in both the HR screen (Model 1: -0.390, p < 0.01) and Skills test
screen (Model 1: -0.614, p < 0.01) conditions. We also observe in Model 2 that Feasibility preference has

a positive and significant relationship with Quality rating (Model 2: 0.0900, p < 0.01). Turning to the
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interaction term between Evaluator expertise type x Feasibility preference in Model 3, we observe that
although the coefficients for the interaction term are positive, the coefficients are not significant for the
HR screen (Model 3: 0.0866, ns) or Skills test screen (Model 3: 0.0488, ns) evaluator groups, indicating
that there is no evidence that domain expertise affects the relationship between perceptions of novelty and
feasibility being tradeoffs among low complexity problems. These results are consistent in Models 4-7,
which add the confidence controls and evaluator covariates, followed by the challenge and solution fixed
effects.

[ Table 7 about here ]

Next, we present the results for high complexity problems in Table 8. Consistent with low
complexity problems, in Model 1, we observe that domain expertise leads to more critical evaluation
scores for the HR screen (Model 1: -0.299, p < 0.05) and Skills test screen (Model 1: -0.505, p < 0.01)
evaluator groups. Also, the relationship between Feasibility preference and Quality rating is positive and
significant in Model 2 (Model 2: 0.136, p <0.01). In Model 3, we add the interaction term between
Evaluator expertise type x Feasibility preference and observe that the coefficients are positive and
significant for both HR screen x Feasibility preference (Model 3: 0.225, p < 0.01) and Skills test screen x
Feasibility preference (Model 3: 0.361, p <0.01). The reported coefficients remain positive and
significant after we add the confidence ratings in Model 4 and evaluator covariates in Model 5. In Models
6 and 7, which include the challenge and solution fixed effects, respectively, the coefficient for HR screen
x Feasibility preference remains positive (Model 6: 0.170, ns; Model 7: 0.119, ns) and is positive and
significant for Skills test screen x Fesibility preference (Model 6: 0.339, p <0.10; Model 7: 0.276, p <
0.01).

[ Table 8 about here ]
The results in Tables 7 and 8 suggest that feasibility preference among domain experts is larger
for high complexity problems, particularly among the Skills test screen evaluator group. In supplementary
analyses, we show that the results remain robust under alternative specifications that examine the three-

way interaction between Feasibility preference, Evaluator expertise type, and High complexity (Table A3).
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Overall, our results partially support Hypothesis 2, indicating that the tradeoff between solution feasibility
and novelty is larger for high complexity problems among domain experts than non-experts in the Skills
test screen evaluator group.
4.2. Text Analysis: Insights into the Feasibility Preference

Next, we turn to the open-text comments to gain deeper insights into the econometric results which showed
that experts exhibited larger a feasibility preference, being more likely to view novelty-feasibility tradeoff
in their evaluation scores than non-experts. First, we leverage Linguistic Inquiry Word Count (LIWC) to
content code the open-text comments to examine differences in attentional focus to novelty and feasibility
by evaluator expertise type. Prior work suggests that evaluation processes demand a significant amount of
attention (Criscuolo et al. 2017, 2021), which suggest that evaluators may decide to prioritize some criteria
over others. Second, we leverage word embedding models, a type of unsupervised machine learning
approach, to better understand the decision strategies used by the evaluators to come up with their
evaluation scores.

4.2.1. Attentional Focus and Depth of Information Processing
We leverage LIWC to measure differences in how evaluators allocated their attentional resources between
judging the novelty and feasibility of solutions. LIWC is a text analysis program that counts words in
psychologically meaningful categories, and is has been validated across experimental settings for capturing
attentional focus and complexity of information processing (Pennebaker et al. 2015, Tausczik and
Pennebaker 2010).

We use four related measures to capture differences in attentional focus and depth of information
processing in the evaluators’ novelty and feasibility comments accompanying each solution. First, we
measure the number of words each evaluator used in their open-text comments for novelty and feasibility
using the word count category in LIWC. Text length or word count is one commonly used measure of idea
quantity or depth (Blumenstock 2008, Dimitriadis and Koning 2022). Second, we measure the proportion
of six letter words used in each comment leveraging the LIWC category six/tr. The proportion of six letter

words is often used as an indicator of cognitive complexity, which is associated with deeper thinking and
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higher levels of reasoning (Pennebaker et al. 2003, Tausczik and Pennebaker 2010). Third, we examine the
average number of words per sentence using the WPS category in LIWC. Prior work has also established
that the sentence length is an indicator for complexity and detail in language (Dimitriadis and Koning 2022,
Tausczik and Pennebaker 2010). Fourth, we use the LIWC category Analytic, which measures the degree
to which an evaluator uses words that suggest formal, logical, and hierarchical thinking patterns as opposed
to language that is more intuitive and personal (Jordan et al. 2019).

4.2.2. LIWC Results on Attentional Focus by Evaluator Expertise
In Table 9, we present the means and standard deviations of the attentional focus measures by Evaluator
expertise type on the evaluators’ novelty and feasibility comments. We use one-way ANOVA and Tukey’s
honestly significant difference (HSD) post-hoc tests to detect differences in the data. Turning to the novelty
comments, we observe a few significant differences by evaluator expertise. First, we note that there is a
small difference in average comment length (word count) between the HR screen and Unscreened
evaluators (p < 0.01), with the Unscreened evaluators writing more than the HR screen evaluators on
average, which is contrasted with a higher proportion of six letter words being used in the HR screen (p <
0.05) and Skills test screen (p < 0.01) evaluators compared to the Unscreened evaluators—potentially
indicating higher levels of thinking.

Turning to the feasibility comments, the patterns suggest that the Skills test screen evaluators wrote
longer comments (p < 0.01), used a greater proportion of six letter words (p < 0.01) and more analytic
words (p < 0.01) in their comments compared to the Unscreened evaluator group. We see some evidence
that the HR screen evaluators engaged in deeper information processing than unscreened evaluators, using
a higher proportion of six letter words (p < 0.01) and more analytic words (p < 0.05) than the Unscreened
evaluators, but there was no significant difference in comment length (word count) and their comments
contained fewer words per sentence than the unscreened evaluators (p < 0.01).

Overall, these results are consistent with the notion that domain experts, particularly in the Skills
test screen evaluator group, are more likely to focus their attention on the feasibility of the solution, showing

deeper information processing of a solution’s feasibility compared to non-experts. In contrast, we find few
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significant differences by evaluator expertise type for the novelty of a solution. This suggests that domain
experts were better at diagnosing and processing information about a solution’s feasibility— potentially
“by applying one’s ‘professional judgment” (Simon, 1987, p. 59) to evaluate a solution’s feasibility rapidly
and intuitively.
[ Table 9 about here ]
4.2.3. Decision Strategies By Evaluator Expertise Type

Building on the psychology literature on judgment and decision-making (JDM) (e.g., Camerer & Johnson,
1991; Einhorn, 1974; Gigone & Hastie, 1997; Kahneman et al., 1982), we examine the evaluators’ open-
text comments for novelty and feasibility to identify common decision strategies used by the evaluators to
arrive at their evaluation scores and the extent that use of specific decision strategies differed by Evaluator
expertise type. We draw on Goldstein and Weber (1995) as well as Rettinger and Hastie (2001)’s approach
of content coding decision strategies from open-ended text. The possible strategies were:

1. Choose the best. “I found the best solution.”

2. Best compared to others. “This is a better/worse solution compared to others.”

3. Avoid the worst. “1 found the worst solution and avoided choosing it.”

4. Avoid risky solutions. “1 found the solution that would be the least risky.”
Both “Choose the best” and “Best compared to others” are examples of decision strategies that might be
used to select high quality solutions (Gigerenzer and Goldstein 1996, Schwartz et al. 2002, Simon 1957,
Weber and Johnson 2009). In contrast, “Avoid the worst” and “Avoid risky solutions” correspond to two
alternative decision strategies for avoiding disappointing outcomes that are low in quality (Sitkin and Pablo
1992, Sitkin and Weingart 1995, Tversky and Kahneman 1974). Both decision strategies demonstrate risk-
averse behaviors due to their focus on stability and certainty of outcomes.

We leverage word embedding models to determine whether the open-text comments contained

evidence of the decision strategies being used. First, we identified suitable target words corresponding to
each strategy, and then used word embedding models to find synonyms of the target word in the evaluators’

open-text comments corresponding to their novelty and feasibility ratings for a given solution design. Word
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embeddings are a type of word representation where individual words are represented as real-valued vectors
in a predefined vector space (Bengio et al. 2003). Words with similar semantic meanings and usage have a
similar representation in vector space (Bengio et al. 2003). We used a pretrained embedding model called
Global Vector or GloVe—an unsupervised learning algorithm for obtaining vector representations trained
on the nonzero entries of a global word-word co-occurrence matrix from a 6 billion word corpus—to
identify comments containing synonyms associated with each target word of interest (Pennington et al.
2014).

After pre-processing the comments (i.e., removing duplicates, punctuation, stop words, non-
English responses), we computed the cosine similarity between each target word vector and each word in
the comment to identify potential synonyms with a threshold cosine similarity measure of 0.6 or higher. In
Table 10, we show the target word selected for each decision strategy as well as the target word synonyms
that were identified from the evaluator comments.

For example, for the decision strategy, “Choose the best”, Table 10 shows that we used the target
word vector, “Best”, and applied our algorithm to identify synonyms associated with “Besf” from the
evaluators’ comments. Based on a 0.6 threshold, there were seven synonyms of “Best” that were flagged
in the comments: “Best”, “Ever”, “Excellent”, “First”, “Performance”, “Success” and “Winning”. For
each decision strategy, we created a dummy variable that took a value of 1 if the comment contained at
least one target word synonym, and 0 otherwise. The dummy variables corresponding to each decision
strategy were Novelty best, Novelty compared, Novelty worst, Novelty risky, Feasibility best,
Feasibility compared, Feasibility worst, and Feasibility risky. As an example of how this algorithm was
applied to the open-text responses, consider the following sample comment:

“Based on mass of the ESRA its look superior in comparison with SRA-3. However, its operation

is not justified under worst environmental constraints.”

After pre-processing the comment, we are left with the following words from the comment:
['Based', 'mass’, 'ESRA’, 'look', 'superior', 'comparison’, 'SRA3’, ‘however', 'operation’, 'justified’,

'worst', 'environmental’, ‘constraints'].
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Taking the target word vector for “compared”’, we computed the cosine similarity between each
word in the comment and the “compared” target word vector using the pre-trained GloVe embeddings.
This procedure returned a cosine similarity greater than our 0.6 threshold between the word “comparison”
in the text and the target word vector, “compared”. Therefore, the dummy variable Compared decision
took a value of 1. If instead, there were no words with a cosine similarity higher than our threshold, the
dummy variable, Compared decision would take a value of 0.

[ Table 10 about here |

4.2.4. Word Embedding Results on Decision Strategy Usage by Evaluator Expertise Type

In Table 11, we report the mean (standard deviation) of each dummy variable corresponding to the
probability of detecting each decision strategy in the open-text comments for novelty and feasibility, by
Evaluator expertise type, Our main objective is to examine how the evaluators applied these strategies to
evaluate a solution’s quality and whether an evaluator’s expertise in the domain shaped their use of the four
decision strategies. We use linear probability models (LPMs) to examine the probability of using each
decision strategy on Evaluator expertise type according to the following regression models for novelty in
(4) and feasibility in (5):

Quality Rating;; = B, + p1Evaluator Expertise Type; + p,Novelty decision strategy;; +

psEvaluator Expertise Type; - Novelty decision strategy;; + &; 4)

Quality Rating;; = By + p1Evaluator Expertise Type; + p,Feasibility decision strategy;; +

psEvaluator Expertise Type; - Feasibility decision strategy;; + &; (5)
[ Table 11 about here ]

In Tables 12 and 13, we present our results examining the evaluators’ decision strategies. Table 12
presents the estimated relationships between Choose the best (Models 1-4), and Best compared to others
(Models 5-8). Table 13 presents the estimated relationships between Avoid the worst (Models 1-4) and

Avoiding risky solutions (Models 5-8). For both Tables 12 and 13, Models 1-2 and 5-6 focus on the decision
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strategies used to come up with the novelty rating for each solution, while Models 3-4 and 7-8 focus on the
decision strategies used to come up with the feasibility rating for each solution.

Turning to Table 12, we observe in Model 1 that using a Choose the best decision strategy to
evaluate a solution’s novelty has a positive effect on solution quality (Model 1: 0.551, p < 0.01). Turning
to the interaction terms between Evaluator expertise type x Novelty best, we observe that the coefficients
are negative and significant for HR screen (Model 2: -0.741, p < 0.05) and negative but not significant for
Skills test screen (Model 2: -0.539, ns). This suggests that compared to non-experts, domain experts are
less likely to indicate that a solution is high in quality when it is a highly novel design. The patterns for
feasibility are similar. We observe in Model 3 that the Choose the best design strategy to evaluate a
solution’s feasibility has a positive effect on the solution’s quality rating (Model 3: 0.788, p < 0.01). In
Model 4 we observe that the interaction terms between Feasibility best and Evaluator expertise type is
negative for the HR screen (Model 4: -0.339, ns) and negative and marginally significant for the Skills test
screen (Model 4: -0.601, p < 0.10). Based on the results in Models 1-4, we have some evidence to suggest
that non-experts (i.e., the Unscreened evaluators) are more likely than experts to apply a Choose the Best
decision strategy to arrive at their evaluations of solution quality.

Next, examining the Compared to others decision strategy, in Models 5-8, first, we find no
significant effect of Novelty compared on a solution’s quality rating (Model 5: 0.101, ns). Similarly, the
interaction terms between Novelty compared and Evaluator expertise type are both positive but not
significant in Model 6 (HR screen: 0.0916, ns; Skills test screen: 0.282, ns). This suggests that we do not
have evidence to support that expert evaluators are more likely than non-experts to arrive at their ratings of
solution quality by comparing a solution’s novelty to other designs. That said, we find different patterns by
evaluator expertise for Feasibility compared and a solution’s quality. In Model 7, we find a positive and
significant effect of Feasibility compared on solution quality (Model 7: 0.390, p < 0.05). Then, in Model
8, although the interaction term between HR screen X Feasibility compared is not significant, the

interaction terms is positive and significant for Skills test screen x Feasibility compared (Model 8: 0.678,
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p <0.05). Thus, we find some evidence to support that the domain experts who passed the Skills test screen
rate a solution’s quality higher when they perceive it to be more feasible compared to other solutions.
[ Table 12 about here |

Next, we turn to Table 13 for the Avoid the worst and Avoiding risk strategies. In Model 1, we
observe that there is a negative but not significant relationship between avoiding the worst or least novel
solution, and a solution’s quality (Model 1: -0.471, ns). Similarly, in Model 2, the interaction term between
Novelty worst and Evaluator expertise type is negative but not significant (HR screen: -1.201, ns; Skills
test screen: -0.562, ns). Turning to Model 3, we find that the coefficient for Feasibility worst is negative
and marginally significant (Model 3: -0.522, p < 0.10), suggesting that decision strategies that avoid the
worst or least feasible solutions are associated with higher quality solutions. That said, the coefficients for
the interaction term between Evaluator expertise type x Feasibility worst are not significant in Model 4
(HR screen: 0.289, ns; Skills test screen: 0.845, ns). Taken together, we do not have reliable evidence to
suggest that expert evaluators are more likely than non-experts to make assessments about a solution’s
quality by using decision strategies that avoid the worst solutions in terms of their novelty or feasibility.

Turning to Avoiding risk strategies, we observe that the coefficient for Novelty risky is negative
and significant (Model 5: -0.644, p < 0.01), suggesting that risky solutions that are perceived to be more
novel, tend to receive lower quality ratings. Turning to Model 6, the interaction term between the HR screen
x Novelty risky is negative but not significant (Model 6: -0.0226, ns) and is negative and significant
between Skills test screen x Novelty risky (Model 6: -1.346, p < 0.05). This suggests that compared to non-
experts, the Skills test screen evaluators are more likely to rate solutions as higher in quality when they are
less novel and less risky. In terms of risk and feasibility, in Model 7 we observe a negative effect of
Feasibility risky on solution quality (Model 7: -0.539, p < 0.01). However, neither interaction term with
Evaluator expertise type is significant in Model 8 (HR screen: -0.0683, ns; Skills test screen: 0.128, ns).

In summary, we find evidence to support that domain experts and non-experts may use different
decision strategies for a solution’s novelty and feasibility when coming up with an overall rating of its

quality. We find the largest differences in decision strategies between the Skills test screen and Unscreened
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evaluator groups. More specifically, we find that while the Unscreened evaluators are more likely to use a
Choose the best decision strategy to arrive at a solution’s quality, the Skills test screen evaluators are more
likely to use a Compared to others decision strategy to evaluate a solution’s feasibility and an Avoiding risk
decision strategy to evaluate a solution’s novelty. By examining the evaluators’ decision strategies, we gain
deeper insights into why expert evaluators might exhibit a feasibility preference, in which they overweight
solutions that are higher in feasibility but lower in novelty.

[ Table 13 about here |
S. Discussion and Conclusion
This paper reports on an experiment designed to investigate how domain expertise is systematically related
to the relative importance of novelty and feasibility during evaluations of R&D solutions in technical
domains. We conducted this field experiment by layering on an evaluation process on top of an existing
innovation challenge series at NASA and collaborating with Freelancer.com to recruit a large number of
evaluators with different levels and types of expertise in the domain area to evaluate an array of solution
designs. We collected intricate background information on the evaluators, including demographic data and
a skills test assessment, which were used for identifying expertise in the domain. This created exogenous
variation between the evaluator’s domain expertise and the problems they were assigned to evaluate and
facilitated causal estimates of domain expertise and evaluation scores, while holding characteristics of the
evaluators and solutions constant.

We report several noteworthy patterns. First, our experimental results show that domain experts
have a feasibility preference, and are more likely to judge solutions as higher in quality when they are more
feasible but less novel, suggesting that they perceive novelty and feasibility as tradeoffs in a solution’s
design. Second, we observe that these patterns are moderated by the complexity of the problem, in which
the perceived tradeoff between novelty and feasibility is larger for more complex problems that draw upon
multiple domains and are more difficult to solve and hence, evaluate for their “quality”. Third, using text
analysis to examine the qualitative comments associated with the evaluators’ judgments, we observe that

domain experts use different decision strategies for assessing the novelty and feasibility of solutions. We
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find that domain experts pay closer attention to the feasibility of a solution, exhibiting patterns indicative
of deeper information processing of a solution’s feasibility, but find no such differences by evaluator
expertise for a solution’s novelty. Leveraging word embedding models, we find that experts identify high
quality solutions by comparing across solutions to identify the most feasible alternative, while avoiding
risky but novel solution designs. This suggests that experts and non-experts use different decision heuristics
to judge the novelty and feasibility of solutions. Our findings are consistent with the notion that deep domain
knowledge is most relevant for judging the feasibility of a given solution, because it is an objective criterion
that draws directly on an individual’s competence and experience in the domain. This is reinforced by the
technical nature of the robotics domain, in which the asymmetric risk-reward payoffs of avoiding a failed
product, device or system creates an ambiguity aversion (Fox and Tversky 1995) that negates the
importance of creating novel designs that have are associated with uncertainty and higher risk of failure.
Our study offers a number of insights that point to future avenues of work. First, our study provides
clarity into the relationships between novelty, feasibility and expert evaluations of quality. Prior work on
evaluation processes suggests that experts exhibit an anti-novelty bias during project evaluation and
selection processes, in which evaluators across a range of scientific institutions and innovative
organizations tend to discount novel ideas (Boudreau et al. 2016, Mueller et al. 2012, Uzzi et al. 2013,
Wang et al. 2017)—rewarding ideas with intermediate levels of novelty over those that are highly novel
(Boudreau et al. 2016, Criscuolo et al. 2017). Within technical organizations, we suggest that the greater
potential reward of pursuing novel ideas may run counter to the need for certainty in outcomes—skewing
domain experts towards highly feasible but less novel solutions. In these domains, the need to implement
and produce finished goods, services, and products on time makes novelty or originality more of an
afterthought during evaluation processes. Consequently, our results indicate that the magnitude of the anti-
novelty bias may depend on the risk-reward tradeoff associated with failures compared to upside potential.
These findings are of particular relevance to the evaluation of innovative R&D projects and
solutions. Most evaluation processes draw on individuals with deep knowledge and expertise in the domain;

the general belief is that familiarity and competence in the domain are essential for making informed
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judgments about a potential project or solution’s quality (Chase and Simon 1973, Chi et al. 1981, Li 2017,
Shanteau 1992b). Despite the role of expertise in evaluations, few studies have attempted to make causal
inferences of the role of “distance” in knowledge or technological space to the domain area and evaluation
outcomes (see Boudreau et al. 2016 and Li 2017 for exceptions). We contribute to this literature by
examining how domain expertise affects the way that evaluators sample or “see” information about a
solution’s novelty and feasibility when evaluating technical solutions. In this respect, we show that expert
evaluators oversample on a solution’s feasibility and have a strong feasibility preference. These findings
have implications for how managers recruit experts to evaluate new R&D ideas. Although managers tend
to staff evaluation and selection processes with experts in the domain, we show that high expertise is likely
to lead to selection criteria that filter out novel ideas even before they can be considered. Given that these
types of decisions can affect a firm’s strategic direction, it raises the question of whether managers should
aim to deliberately increase the diversity of their evaluator pools by broadening the distance between an
evaluator’s expertise and the focal domain of the idea or solution. In this regard, whereas a large literature
on the scientific peer review process points to the downsides of “noise” in evaluation scores and poor
interrater reliability among experts (Cole and Simon 1981, Pier et al. 2018, Rothwell and Martyn 2000),
we suggest that inserting deliberate variation in domain distance can encourage consideration of other
solutions with alternative risk-reward payoff structures.

Second, our findings reveal that the source of one’s expertise within the domain is a critical factor
influencing how evaluators value novelty and feasibility in their evaluations of quality. Although we found
that both types of expert evaluators (HR screen or prior training/background in domain and Skills screen or
high proficiency in domain) exhibited a feasibility preference for highly feasible and less novel solutions,
there are some nuanced differences between the two groups. It is worthwhile to note that we found that
solution feasibility was even more critical to evaluators demonstrating high proficiency in the domain, even
though their average expertise was more distant from the domain of robotics design than evaluators with

direct work experience and training in robotics.
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Aside from our experts, the pool of unscreened evaluators were “less-expert” but by no means
novices in the domain. Despite broadcasting the call to anyone who deems themselves qualified to evaluate
the solutions, the registrants who took up the call still straddled the boundary of robotics design as being
within their field of expertise. Similar to our expert population, our unscreened evaluators were also highly
educated and had relevant work experience in technical disciplines—but in science and technology more
broadly. Since there is no objective ground truth, ex ante measure of “true” quality when evaluating R&D
solutions, this further suggests that future investigation into how different sources of expertise (e.g.,
disciplinary versus skills or another dimension) that leverage alternative dimensions of common knowledge
overlap to the domain, may result in a broader sampling of evaluation criteria when judging solution quality.
It remains a topic for future work to investigate how drawing upon evaluators with experience in analogous
domains (Franke et al. 2014) or those who straddle the boundary of multiple domains (Dahlander et al.
2016, Gieryn 1983, Jeppesen and Lakhani 2010) might introduce valuable heterogeneity to evaluation and
selection outcomes.

Third, our study has implications for the design of evaluation processes for “risky” ideas in
technical domains. Our open-text comments suggest that the expert evaluators were more likely to associate
more novel ideas with risk compared to less feasible ones. It suggests that standard evaluation formats that
base funding and selection decisions on overall merit scores that average or aggregate across different
dimensions (Franzoni and Stephan 2021) may lead to biased outcomes that reflect the preferences of the
evaluator pool. These systematic biases cannot be removed even through efforts to draw upon a larger
number of evaluators of the same expertise type (Budescu and Chen 2015). A plausible path would be to
develop separate processes for evaluating solution feasibility and novelty that would then allow an expert
authority (overseeing the evaluation process) to make choices among alternative projects depending on the
relative degree of risk in their R&D portfolio. This is consistent with prior findings suggesting that
evaluators’ risk preferences are affected under conditions that require them to make comparisons or
tradeoffs between two tasks for which they hold differing amounts of expertise (Fox and Tversky 1995).

Following this logic, it then becomes a question of how to best assign evaluators to different components
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of the evaluation process. Whereas domain experts potentially have an informational advantage over non-
experts in assessing a technical solution’s feasibility, there is limited evidence indicating that experts are
any more qualified to evaluate a solution’s novelty. In fact, from a bounded rationality perspective, there is
strong evidence to suggest that experts’ mental maps breakdown when applied to new areas (Camerer and
Johnson 1991, Simon 1957). Rather a promising avenue might be to leverage less-expert evaluators from
adjacent domains who could potentially offer a more objective assessment of a solution’s novelty.
Ultimately, efforts to reconfigure the evaluation process—paired with appropriate incentives that reward
some strategic risk-taking behavior may lead to exploration and the pursuit of radical innovations.
Overall, this study provides insight into how expertise shapes decision criteria and evaluation
outcomes of technical R&D problems and offers innovative organizations a deeper understanding of the
tradeoffs between novelty and feasibility associated with expertise and evaluations.
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Table 1. Number of Evaluator-Solution Pairs by Challenge and Evaluator Expertise Type (N = 3,869)

Challenge # Of Solutions Boundary-spanner Expert Expert Mean (s.d.) per
(Unscreened) (HR screen)  (Skills screen) solution

HMSA 6 125 126 185 24.222 (5.047)
MDC 14 145 115 135 9.405 (2.142)

MIS 11 164 125 162 13.667 (2.869)
PSA 6 125 115 190 23.889 (5.860)
RASA 6 140 130 141 22.833 (1.543)
SAM 12 170 140 185 13.750 (2.644)
SDM 18 141 100 142 7.093 (2.174)

SPAM 12 139 145 170 12.611 (2.664)
SRA 16 139 125 150 12.611 (2.665)
Total 101 1,288 1,121 1,460 12.769 (6.319)

Table 2. Summary Statistics on Alternative Measures of Evaluator Expertise in Domain

Overall Non-Expert Expert Expert Chi-Sq/ANOVA Test
(Unscreened) (HR Screen) (Skills Screen)
(N=374) (N=125) (N=109) (N = 140)
HR screen (work experience) 1.659 (3.067) 0.380 (2.050) 4.056 (3.544) 0.946 (2.297) F(2,369) = 63.72%**

Skills test screen (skills test score)
Robotics expertise distance
Distance to roboticist discipline

10.366 (3.889)
2.589 (1.362)
1.788 (0.966)

7.128 (3.245)
3.528 (1.411)
2.496 (0.956)

9.620 (3.188)
1.917 (1.033)
1.000 (0.000)

13.856 (1.060)
2.267 (1.053)
1.763 (0.865)

F(2.369) = 221.80%%**
¥2(10,374) = 120.52%%*
¥2(10,374) = 177.14%%*

Note: HR screen and Skills test screen were the two criteria used to identify evaluator expertise in the domain. To meet the HR screen threshold, evaluators
needed two or more years of work experience in the robotics domain. To meet the skills test screen threshold, evaluators needed to score a 13 or more out of 17

on the skills test.

Table 3. Summary Statistics on Evaluator Demographics (N = 374)

Overall Non-Expert Expert Expert Chi-Sq Test
(Unscreened) (HR Screen) (Skills Screen)
(N=374) (N=125) (N=109) (N =140)

Female
Age range
Bachelors
Masters
USA

0.154 (0.361)
2.029 (1.105)
0.761 (0.427)
0.250 (0.434)
0.067 (0.251)

0.231 (0.423)
1.735 (0.986)
0.696 (0.462)
0.152 (0.360)
0.064 (0.246)

0.126 (0.333)
2.287 (1.267)
0.787 (0.411)
0.287 (0.454)
0.111 (0.316)

0.105 (0.308)
2.104 (1.028)
0.799 (0.403)
0.309 (0.464)
0.036 (0.187)

¥2(2,374) = 14.165, p = 0.007
¥2(14,374) = 29.954, p = 0.008
¥2(2,374)=4381,p =0.112
¥2(10,374) = 9.804, p = 0.007
¥2(4,374) = 6.545, p = 0.162

Note: Age range levels are 0 = Under 18 or prefer notto say, 1 =18 -24,2=25-34,3=35-44,4=45-54,5=55-64,6 =65 or olde
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Table 4. Correlation Table of Main Variables (N = 3,869)

Std.

Variable | Mean Dev. Min  Max 1 2 3 4 5 6 7 8 9 10 11 12
1 Quality rating 4.648 1.811 1 7 1.000
2 Novelty rating 4.401 1.805 1 7 0.733 1.000
3 Feasibility rating 4.723 1.790 1 7 0.807  0.649 1.000
4  Feasibility preference 0.323 1.507 -6 6 0.080 -0.428 0.411 1.000
5  Eval. expertise type 2.040 0.843 1 3 -0.134  -0.148 -0.110  0.047 1.000
6  High complexity 0.355 0.478 0 1 0.023  0.053  0.007 -0.055 -0.001  1.000
7  Novelty confidence 5.613 1.402 1 7 0.130  0.119  0.119 -0.001 0.116 ~ 0.020  1.000
8  Feasibility confidence 5.692 1.362 1 7 0.126  0.111 0.127 ~ 0.017 0.125 0.019  0.817 1.000
9  Female 0.140 0.347 0 1 0.013  0.049 0.003 -0.055 -0.124 0.024 -0.108 -0.109  1.000
10 Age 1.920 1.213 0 5 -0.136  -0.145 -0.112  0.041  0.169 -0.029 0.120  0.105 -0.076  1.000
11  USA 0.064 0.246 0 1 0.013  -0.010 0.000 0.012 -0.049 -0.039 0.049 0.047 -0.106 -0.416 1.000
12 Bachelors 0.764 0.425 0 1 -0.107  -0.078 -0.087 -0.010 0.106  -0.026  0.022  0.037 0.030 0.171 -0.052  1.000
13 Masters 0.245 0.430 0 1 -0.082  -0.094 -0.051 0.053 0.153 -0.060 0.070  0.065 -0.037 0.252  0.048  0.230

p >10.037| significant at p < 0.05 level of significance.
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Table 5. Estimated Relationships between Quality Rating, Evaluator Expertise Type, Novelty and Feasibility Ratings

DV: Solution Quality

VARIABLES Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9
HR screen -0.356***  -0,123%** -0.254* -0.618***  -0.535%**%  -0.628***  -0.614%**  _0.616%¥**  -(.524%**

(0.0718) (0.0400) (0.130) (0.144) (0.140) (0.144) (0.144) (0.158) (0.143)
Skills test screen -0.576***  -0.0771**  -0.351%** -0.706%**  -0.659***  -0.765%*%*  -0.750%*¥*  -0.746%**  -0.664%**

(0.0677) (0.0380) (0.119) (0.131) (0.125) (0.132) (0.131) (0.201) (0.129)

Novelty rating 0.362%** 0.331%** 0.362%** 0.390%** (0.383%** 0.379%** 0.377%%* 0.366%**
(0.0167) (0.0233) (0.0165) (0.0315) (0.0314) (0.0315) (0.0385) (0.0301)

HR screen x Novelty 0.0275 -0.0611 -0.0561 -0.0494 -0.0472 -0.0452
(0.0247) (0.0431) (0.0429) (0.0431) (0.0416) (0.0404)

Skills screen x Novelty 0.0621%** -0.0313 -0.0241 -0.0245 -0.0240 -0.0200
(0.0231) (0.0401) (0.0400) (0.0402) (0.0528) (0.0371)

Feasibility rating 0.578%** 0.578%** 0.497%** 0.479%** 0.469%** 0.469%** 0.468%** 0.465%**
(0.0170) (0.0170) (0.0257) (0.0338) (0.0339) (0.0339) (0.0459) (0.0333)

HR screen x Feasibility 0.101*** 0.141*** 0.149%** 0.141%** 0.139** 0.118%%**
(0.0263) (0.0447) (0.0445) (0.0444) (0.0510) (0.0411)
Skills screen x Feasibility 0.131%** 0.151%** 0.162%** 0.163%** 0.162%* 0.139%**
(0.0242) (0.0411) (0.0411) (0.0412) (0.0604) (0.0388)

Novelty confidence 0.0441 0.0453 0.0464 0.0522
(0.0297) (0.0301) (0.02806) (0.0315)

Feasibility confidence 0.00306 0.00473 0.00627 0.00277

(0.0301)  (0.0305)  (0.0208)  (0.0305)
(0.0375)  (0.0436)  (0.0406)

Constant 4.967*** 0.387*** 0.538*** 0.792%** 0.748*** 0.581*** 0.614*** 0.598*** 0.672%**
(0.0471) (0.0597) (0.104) (0.117) (0.114) (0.121) (0.162) (0.147) (0.131)
Evaluator controls N N N N N N Y Y Y
Challenge FE N N N N N N N Y N
Solution FE N N N N N N N N Y
Observations 3,869 3,869 3,869 3,869 3,869 3,869 3,830 3,830 3,830
R-squared 0.018 0.730 0.730 0.733 0.733 0.734 0.734 0.731 0.696

Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
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Table 6. Estimated Relationships between Quality Rating, Evaluator Expertise Type and Feasibility

Preference
DV: Quality Rating
VARIABLES Model 1 Model 2 Model 3 Model4 Model5  Model 6
HR screen -0.357%*%  .(0.392%*F*  _(.531*** (. 385%** -0371** -0.357***
(0.0717)  (0.0738)  (0.0727)  (0.0742) (0.115) (0.0639)
Skills test screen -0.593%**  _(0.640*** -0.726%** -0.572%** -(0.543*** _(0.516%***
(0.0676)  (0.0694)  (0.0684)  (0.0705) (0.103) (0.0759)
Feasibility preference 0.104%** 0.0100 0.00524 0.0234 0.0283 0.0393
(0.0187)  (0.0314)  (0.0308)  (0.0315)  (0.0438) (0.0347)
HR screen x Feas. pref. 0.133%**  (0.136%**  0.115**  0.0995%* 0.0500
(0.0485)  (0.0479)  (0.0491)  (0.0410)  (0.0492)
Skills screen x Feas. pref. 0.148%** (. 155%**  (.150%*** 0.150%* 0.0980**
(0.0429)  (0.0424)  (0.0431) (0.0700)  (0.0437)
Novelty confidence 0.122%***  (.140%**  (0.139**  (.155%**
(0.0373)  (0.0381)  (0.0464)  (0.0395)
Feasibility confidence 0.0949**  0.104***  0.111**  0.0836**
(0.0380)  (0.0385)  (0.0397)  (0.0378)
Constant 4.941*%*  4.965%**% 3 QI1*¥**  4363%*F*  4283F** 4 336%**
(0.0476)  (0.0482) (0.137) (0.200) (0.466) (0.244)
Evaluator controls N N N Y Y Y
Challenge FE N N N N Y N
Solution FE N N N N N Y
Observations 3,869 3,869 3,869 3,830 3,830 3,830
R-squared 0.026 0.029 0.053 0.086 0.088 0.091

Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1

Table 7. Estimated Relationships between Quality Rating, Evaluator Expertise Type and Feasibility
Preference for Low Complexity Problems
DV: Quality Rating (Low Complexity Problems)

VARIABLES Model 1 Model 2 Model3  Model4  Model5 Model6  Model 7
HR screen -0.390%**  -0.385%**  -0.413*** -0.590%** -0.470%** -0.446** -0.443%**
(0.0880) (0.0877) (0.0913)  (0.0884)  (0.0913) (0.131) (0.0766)
Skills test screen -0.614%**  .0.625%**  -0.643*** -0.764*** -0.661*** -0.620%** -(0.593%**
(0.0834) (0.0832) (0.0868)  (0.0842)  (0.0870) (0.133) (0.101)
Feasibility preference 0.0900%** 0.0483 0.0312 0.0371 0.0435 0.0673
(0.0229) (0.0384)  (0.0373)  (0.0377)  (0.0606)  (0.0437)
HR screen x Feas. pref. 0.0866 0.102* 0.0864 0.0666 0.0204
(0.0587)  (0.0576)  (0.0582)  (0.0467)  (0.0551)
Skills screen x Feas. 0.0488 0.0702 0.0723 0.0679 0.0229
pref.
(0.0532)  (0.0521)  (0.0526)  (0.0718)  (0.0531)
Novelty confidence 0.129***  0.147***  0.151*%*  0.186***
(0.0464)  (0.0470)  (0.0570)  (0.0478)
Feasibility confidence 0.153***  (.155%**  (.158%*  (.124***
(0.0480)  (0.0487)  (0.0444)  (0.0437)
Constant 4.960%**  40928%** 4043k **  JASAFRE 4 (34%Fk* 3 9DTH*ER 3 Q(4%**
(0.0576) (0.0584) (0.0599) (0.160) (0.238) (0.642) (0.312)
Evaluator controls N N N N Y Y Y
Challenge FE N N N N N Y N
Solution FE N N N N N N Y
Observations 2,506 2,506 2,506 2,506 2,472 2,472 2,472
R-squared 0.021 0.027 0.028 0.072 0.096 0.098 0.110

Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
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Table 8. Estimated Relationships between Quality Rating, Evaluator Expertise Type and Feasibility
Preference for High Complexity Problems

DV: Quality Rating (High Complexity Problems)

VARIABLES Model 1 Model2  Model3  Model4  Model5 Model6  Model 7
HR screen -0.299%*  -0.318**  -0.340*** -0.389***  -0.188 -0.185 -0.141
(0.124) (0.125) (0.126) (0.127) (0.129) (0.259) (0.107)
Skills test screen -0.505%**  -0.536%** -0.601*** -0.625*** -0.381***  -0.373*  -0.351%*%**
(0.116) (0.116) (0.116) (0.116) (0.122) (0.103) (0.101)
Feasibility preference 0.136%**  -0.0641 -0.0577 -0.0115 -0.0112 -0.0320
(0.0327)  (0.0524)  (0.0529) (0.0578)  (0.0684)  (0.0588)
HR screen x Feas. pref. 0.225%**  0.217** 0.177* 0.170 0.119
(0.0842)  (0.0846)  (0.0910)  (0.0910)  (0.0950)
Skills screen x Feas. pref. 0.361***  (0.355%**  (.333%**  (.339*  0.276%**
(0.0679)  (0.0685)  (0.0728)  (0.0901)  (0.0623)
Novelty confidence 0.0676 0.0786 0.0706 0.0443
(0.0632)  (0.0653)  (0.0552)  (0.0678)
Feasibility confidence 0.00421 0.0279 0.0450 0.0264
(0.0604)  (0.0618)  (0.0443)  (0.0671)
Constant 4.982%** 4 971¥*kk 4 QRTHHE 4 605%F*F  5083F**  5,028**F  5270%**
(0.0816)  (0.0828)  (0.0818) (0.240) (0.334) (0.541) (0.355)
Evaluator controls N N N N Y Y Y
Challenge FE N N N N N Y N
Solution FE N N N N N N Y
Observations 1,363 1,363 1,363 1,363 1,358 1,358 1,358
R-squared 0.013 0.025 0.040 0.042 0.098 0.101 0.094

Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
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Table 9. Text Analysis Results on Attentional Focus to Novelty and Feasibility Comments by Evaluator Expertise Type

Novelty Comments

Feasibility Comments

Non-expert Expert Expert Pairwise diff. Non-expert Expert Expert Pairwise diff.
(Unscreened) (HR screen) (Skills screen)  (Tukey) (Unscreened) (HR screen)  (Skills (Tukey)
screen)
Word count 20.7 (22.7) 18.6 (12.6) 19.5 (13.7) H-U: -2.09***  27.5(39.6) 26.2 (27.9) 34.3 (52.0) H-U: -1.25
S-U: -1.24 S-U: 6.78%**
S-H: 0.85 S-H: 8.04%**
Six letter words 24.3 (14.5) 25.8 (14.5) 26.3 (12.4) H-U: 1.50** 26.1 (14.6) 28.2 (14.0) 28.5(11.9) H-U: 2.09%**
S-U: 1.99%** S-U: 2.37%%*
S-H: 0.49 S-H: 0.28
Words per 14.1 (8.21) 13.5 (7.30) 13.8 (8.26) H-U: -0.56 14.8 (9.31) 13.6 (7.75) 15.2 (9.88) H-U: -1.2]1%**
sentence S-U: -0.21 S-U: 0.36
S-H: 0.35 S-H: 1.58%**
Analytic words 66.6 (33.8) 66.7 (33.7) 68.9 (32.1) H-U: 0.05 67.7 (32.5) 70.9 (31.2) 71.3(29.4) H-U: 3.17**
S-U: 2.26 S-U: 3.58#**
S-H: 2.21 S-H: 0.41

Note: For the pairwise differences, U = Unscreened, H = HR Screen, and S = Skills test Screen. *** p<0.01, ** p<0.05, * p<0.1
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Table 10. Summa

of Target Word Vectors Used in Word Embedding Models to Extract Decision Strategies

questionable, risky

Decision Rule Target Word Synonyms from Comments Sample Comments

Choose the best Best Best, ever, excellent, first, Functional analysis is done well and it is best with great effort.
performance, success, winning

It has an excellent description and meets the requirements, you can see the
effort made

Best compare to Compared Comparable, compared, comparison, |This NASA based SAM is highly effective as the Power profile of this

others contrast, less, previous, year design is significantly improved. Moreover, the smart attachment

mechanisms of Pack, release and pull is highly effective contrary to earlier
designs. In addition, the mass of the system is low enough in contrast with
SAM 6,7 and 11.Moreover, the existence of PLC and other MCU's
significantly enhance the control characteristics of SAMI.

This design idea uses simple gear and links that are normally in use for 50
years, which takes a rating of 3. The use of contact sensors for automation
takes the rating of 5, which gives an average rating of 4.

[Avoid the worst Worst Bad, serious, worse, worst, biggest, [l find the FOA that they pose to find solutions to some problems doing
terrible, deadly, hardest, deadly, repetitive things bad and they should look for more practical ways of
wake doing them

The design is bad, it has no order, the graphics are on several pages, the
content is not understood

(Avoid risky Risky Complicated, difficult, expensive,  |The design is same old idea with "the bird in the clock" nothing new

solutions potentially, problematic, costly, nothing special, but the use of two complicated systems like this make the

product vulnerable

The design could be a lot better but with the same SAM system

implementation. The worry is how strong the hinges are
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Table 11. Summary Statistics on Decision Strategies by Evaluator Expertise Type

Decision Strategy Non-expert Expert Expert F-test statistic
(Unscreened) (HR screen) (Skills screen)
(N=1,167) (N=987) (N=1,3811)

Novelty best

Novelty compared

Novelty worst
Novelty risky

0.040 (0.197)
0.031 (0.173)
0.007 (0.083)
0.013 (0.113)

0.037 (0.190)
0.019 (0.137)
0.010 (0.100)
0.017 (0.130)

0.017 (0.128)
0.018 (0.133)
0.009 (0.097)
0.015 (0.120)

F(2,3535) = 14.452, p = 0.001
F(2,3535) = 5.353, p = 0.069
F(2,3535) = 0.769, p = 0.681
F(2,3535) = 0.713, p =0.700

Feasibility best
Feasibility compared
Feasibility worst
Feasibility risky

0.040 (0.197)
0.030 (0.171)
0.009 (0.092)
0.033 (0.178)

0.032 (0.177)
0.023 (0.151)
0.009 (0.095)
0.042 (0.200)

0.026 (0.159)
0.023 (0.151)
0.016 (0.125)
0.041 (0.197)

F(2,3535) = 4.056, p = 0.132
F(2,3535) = 1.442, p =0.486
F(2,3535) = 3.725, p = 0.155
F(2,3535) = 1.517, p = 0.468
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Table 12. Linear Probability Models of Decision Strategies for Selecting the “Best” Solution by Evaluator Expertise Type

Choose the Best Best Compared to Others
VARIABLES Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
HR screen -0.431%** -0.402%** -0.429%** -0.415%** -0.434%%* -0.437%** -0.433%** -0.419%**
(0.0789) (0.0807) (0.0786) (0.08006) (0.0790) (0.0799) (0.0791) (0.0803)
Skills test screen -0.429%** -0.410%** -0.433%** -0.412%** -0.442%** -0.449%** -0.439%** -0.454%**
(0.0724) (0.0737) (0.0722) (0.0738) (0.0726) (0.0732) (0.0724) (0.0737)
N_best 0.551%** 0.920%**
(0.162) (0.212)
HR screen x N_best -0.741%*
(0.377)
Skills test screen x N_best -0.539
(0.397)
F best 0.788%** 1.084***
(0.148) (0.203)
HR screen x F_best -0.339
(0.355)
Skills test screen x F_best -0.601*
(0.344)
N_compared 0.101 -0.0133
(0.227) (0.313)
HR screen x N_compared 0.0916
(0.538)
Skills test screen x N_compared 0.282
(0.548)
F compared 0.390** 0.322
(0.170) (0.248)
HR screen x F_compared -0.591
(0.452)
Skills test screen x F_compared 0.678**
(0.335)
Constant 4.864%** 4.848%*** 4.855%** 4.843%** 4.885%** 4.888%** 4.876%** 4.878%**
(0.0517) (0.0524) (0.0515) (0.0523) (0.0517) (0.0520) (0.0517) (0.0523)
Observations 3,092 3,092 3,092 3,092 3,092 3,092 3,092 3,092
R-squared 0.017 0.018 0.021 0.021 0.014 0.014 0.015 0.017

Robust standard errors in parentheses
3k n<0.01, ** p<0.05, * p<0.1
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Table 13. Linear Probability Models of Decision Strategies for Avoiding the “Worst” Solution by Evaluator Expertise Type

Avoid the Worst Avoid Risky Solutions
VARIABLES Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8§
HR screen -0.435%** -0.424%** -0.436%** -0.439%** -0.432%** -0.434%** -0.430%** -0.427%**
(0.0790) (0.0793) (0.0789) (0.0792) (0.0791) (0.0799) (0.0788) (0.0807)
Skills test screen -0.442%** -0.438%** -0.441%** -0.451%** -0.442%** -0.423%** -0.438%** -0.443%**
(0.0725) (0.0729) (0.0725) (0.0729) (0.0724) (0.0729) (0.0724) (0.0742)
N_worst -0.471 0.113
(0.336) (0.533)
HR screen x N_worst -1.201
(0.869)
Skills test screen x N_worst -0.562
(0.724)
F worst -0.522* -0.998*
(0.289) (0.576)
HR screen x F_worst 0.289
(0.928)
Skills test screen x F_worst 0.845
(0.661)
N_risky -0.644%** -0.120
(0.236) (0.383)
HR screen x N_risky -0.0226
(0.515)
Skills test screen x N_risky -1.346**
(0.546)
F risky -0.539%*#* -0.574**
(0.140) (0.254)
HR screen x F_risky -0.0683
(0.377)
Skills test screen x F_risky 0.128
(0.328)
Constant 4.892%%* 4.887#** 4.893#** 4.898%** 4.896%** 4.889%** 4.906%** 4.907***
(0.0514) (0.0515) (0.0512) (0.0514) (0.0514) (0.0517) (0.0515) (0.0522)
Observations 3,092 3,092 3,092 3,092 3,092 3,092 3,092 3,092
R-squared 0.014 0.015 0.015 0.015 0.016 0.018 0.017 0.018

Robust standard errors in parentheses

3k n<0.01, ** p<0.05, * p<0.1
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Figure 1. Conceptual Flow of Evaluation Procedures
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Novelty Score: __

Feasibility Score: __
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Novelty Comments: __

Feasibility Comments: __

Quality Comments: __

All interested individuals
completed an HR screen
and skills test screen

Selected three types of evaluators to
evaluate 101 solutions from 9 NASA
robotics challenges:

(i) Unscreened (non-expert)

(i)  HRscreen (experts)

(iii)  Skills test screen (experts)

Implement randomized block design:

(i) 374 evaluators each randomly
assigned 2 challenges and a total
of 10 solutions (5 from each
challenge)

(ii) Total of 38.2 evaluations/
solution

Evaluators presented with problem
statement and submission
guidelines, then provided
numerical and narrative ratings for
novelty, feasibility and quality
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Figure 2. Relationship Between Challenge Prize Money and Problem Complexity
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Note: We used prize money as a proxy for problem complexity (larger dollar amounts were awarded for more complex problems drawn from multiple domains,

as well as the amount of time and effort estimated to come up with a solution). Based on this approach, SAM, SPAM and SRA corresponded to high complexity
problems.
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Figure 3. Margins Plot of Relationships between Quality Rating, Evaluator Expertise Type and Feasibility
Preference
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Appendix

Table Al. Summary Statistics By Challenge Block (N = 374)
Chi-Sq/ANOVA Test

HR screen (work experience) p =0.240
Skills test screen (skills test score) p =0.449
Robotics expertise distance p =0.446
Distance to roboticist discipline p =0.803
Female p =0.965
Age range p =0.766
Bachelors p =0.019
Masters p =0.278
USA p =0.949

Note: Solutions were exogenously assigned to evaluators using a randomized block design, where each evaluator
was first, randomly assigned two of nine challenges, and then randomly assigned five solutions to evaluate within
each challenge, for a total of 36 blocks in the design. There are 3 observations are deleted due to missing covariate
data.

Table A2. Estimated Relationships Between Quality Rating, Evaluator Expertise Type and Feasibility
Preference (Categorical Variable)

Dependent Variable: Quality Rating

VARIABLES Model 1 Model2 Model3 Model4 Model5 Model6  Model 7
HR screen -0.356**%*  -0.360%** -0.673*%*¥* .0.803*** -0.645%** -0.621** -0.512%**
(0.0718)  (0.0718) (0.151) (0.151) (0.152) (0.200) (0.162)
Skills test screen -0.576*%**  -0.599*** _(.634%** -(0.731*** .0.603*** -0.607*¥** -0.511%**
(0.0677)  (0.0679) (0.134) (0.134) (0.135) (0.0970) (0.134)
N=F 0.149* 0.156 0.136 0.184 0.170 0.206
(0.0762) (0.123) (0.118) (0.118) (0.1406) (0.133)
F>N 0.415%** 0.0984 0.0862 0.143 0.138 0.167
(0.0717) (0.121) (0.119) (0.119) (0.137) (0.130)
HR screen x N=F 0.334* 0.307 0.299 0.299 0.217
(0.191) (0.188) (0.186) (0.183) (0.190)
HR screen x F>N 0.470%*  0.478*%**  (.437** 0.395*% 0.194
(0.185) (0.183) (0.184) (0.202) (0.197)
Skills screen x N=F -0.307* -0.301* -0.270 -0.222 -0.251
(0.178) (0.176) (0.176) (0.204) (0.174)
Skills screen x F >N 0.438***  (0.462%** (.488***  (.521** 0.334**
(0.166) (0.165) (0.166) (0.191) (0.166)
Novelty confidence 0.127***  (0.143%**  (0.143%**  (.156%**
(0.0370)  (0.0378)  (0.0413)  (0.0387)
Feasibility confidence 0.0926**  0.102***  (0.110**  0.0826**
(0.0377)  (0.0382)  (0.0391) (0.0372)
Constant 4.967***  4760***  4.862%** 3 712¥*¥*  4206%*¥* 4.136*** 4.169***
(0.0471)  (0.0697)  (0.0970) (0.161) (0.223) (0.502) (0.270)
Evaluator controls N N N N Y Y Y
Challenge FE N N N N N Y N
Solution FE N N N N N N Y
Observations 3,869 3,869 3,869 3,869 3,830 3,830 3,830
R-squared 0.018 0.026 0.034 0.059 0.092 0.094 0.095

Note: N = F means that the evaluator gave the same novelty and feasibility rating to the solution; F > N means that
the evaluator gave a higher feasibility than novelty rating; N > F is the baseline category and means that the
evaluator gave a higher novelty than feasibility rating. Robust standard errors in parentheses; *** p<0.01, **
p<0.05, * p<0.1

54



Table A3. Estimated Relationships between Quality Rating, Evaluator Expertise Type, Feasibility
Preference and Problem Complexity

DV: Quality Rating

VARIABLES Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
HR screen -0.359%**  0.413%F*  .Q.550%**  -0.411%** -0.389%*  -0.383%**
(0.0717) (0.0913) (0.0886) (0.0903) (0.126) (0.0770)
Skills test screen -0.593***  _0.643%**  -0.736%**  -0.608***  -0.566%**  -0.541%**
(0.0676) (0.0869) (0.0844) (0.0861) (0.136) (0.103)
Feasibility preference 0.106%** 0.0483 0.0350 0.0417 0.0474 0.0714
(0.0187) (0.0384) (0.0374) (0.0377) (0.0570) (0.0431)
High complexity (HC) 0.109* 0.0449 0.0289 -0.0415
(0.0606) (0.101) (0.0983) (0.0978)
HR screen x Feas. pref. 0.0866 0.0992* 0.0826 0.0639 0.0180
(0.0587) (0.0577) (0.0580) (0.0448) (0.0559)
Skills screen x Feas. pref. 0.0488 0.0655 0.0695 0.0655 0.0194
(0.0532) (0.0521) (0.0527) (0.0706) (0.0527)
HR screen x High complexity 0.0725 0.0676 0.0850 0.0672 0.0943
(0.155) (0.153) (0.151) (0.192) (0.130)
Skills screen x High complexity 0.0419 0.0588 0.124 0.0901 0.0987
(0.145) (0.144) (0.143) (0.146) (0.151)
High complexity x Feas pref. -0.112* -0.0878 -0.0588 -0.0639 -0.103
(0.0650) (0.0651) (0.0685) (0.0883) (0.0727)
HR screen x HC x Feas. pref. 0.139 0.111 0.100 0.111 0.102
(0.103) (0.103) (0.107) (0.0925) (0.112)
Skills screen x HC x Feas. pref. 0.313%%* 0.284%%* 0.263%** 0.273%* 0.255%**
(0.0862) (0.0866) (0.0895) (0.107) (0.0835)
Novelty confidence 0.120%** 0.138%** 0.138%* 0.153%%*
(0.0373) (0.0381) (0.0456) (0.0393)
Feasibility confidence 0.0957** 0.104%** 0.112%* 0.0849%*
(0.0378) (0.0384) (0.0380) (0.0376)
Constant 4.902%** 4.943%*x* 3.806%** 4.375%** 4.279%** 4.328***
(0.0518) (0.0600) (0.140) (0.206) (0.462) (0.243)
Evaluator controls N N N Y Y Y
Challenge FE N N N N Y N
Solution FE N N N N N Y
Observations 3,869 3,869 3,869 3,830 3,830 3,830
R-squared 0.026 0.033 0.057 0.090 0.092 0.093

Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
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Figure Al. Sample Solution Narrative
1.1 Narrative

Simple Deployment Mechanism

Based on the technique of 3D printing by extrusion, using a push mechanism for a stepper motor,
which by means of a toothed coupling is placed on the axis of this and a panel creates the effect of
pushing or pulling by pressing the element that will serve as trajectory guide, which will have its
origin and destination in a mechanism consisting of a suction cup and a pulley with rest spring.

Displace:

By means of an open link digital control programmed in a controller that sends the signal for the
motor to steps, we can decide the number of steps or turns necessary to move the object through
the anchor support system by the extruder. Depending on the position of the traction (tension
motor) the motor turns to one side a favor or counterclockwise to create the drag of the object a
moving machine.

Return:

The controller is programmed for the ideal conditions of use, in this case detected when the number
of steps necessary to reach the final position has arrived and immediately, for another function in
it’s controller, reversing the motor rotation to return to the origin the object.

Fig.- 1. Main displacement mechanism with NEMA 17 actuator, stepper motor.

Fig.- 2. Simple deployment mechanism with spring system of suction cups and a pulley with rest
spring.
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Figure A2. Screenshots of Evaluation Procedures

How feasible is this design?

1 - Not 7=
atall 2 3 4 5 6 Highly
@) (@) (@) (@) (@) (@) (@)

Document all the factors or aspects that led to the feasibility
rating you gave this design. Please be as specific as possible.

How novel is the design?

1- Not 7-
atall Highly

(@) (@) (@) (@) (@) (@) O

Document all the factors or aspects that led to the novelty rating
you gave this design. Please be as specific as possible.

How confident are you in this evaluation?

1 2 3 4 5 6 7
(@) O O O O O O
What is the overall quality of the design?
- 2 3 4 5 6 -
Low High

(@) (@) (@) (@) (@) (@) (@)

Document all the factors or aspects that led to the quality rating

you gave this design. Please be as specific as possible.

How confident are you in this evaluation?

How confident are you in this evaluation?
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Figure A3. Distribution of Work Experience in Robotics/Mechatronics Engineering (N = 374)
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Note: Two years or more of robotics work experience is required for HR screen threshold.

Figure A4. Distribution of Skills Test Score (N = 374)
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Figure AS5. Distribution of Robotics Design Expertise
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Note: The Robotics Design Expertise measure is scored on a five-point Likert scale, where 1 = inside my

field of expertise, 3 = at the boundary of field of expertise, 5 = outside my field of expertise.

Figure A6. Distribution of Disciplinary Similarity to Roboticist
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Note: The categories for the Disciplinary Similarity to a Roboticist measure is based on disciplinary
classifications in Szjanfarber et al., 2020, where 1 = most similar to a roboticist, 4 = least similar to a
roboticist.
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Figure A7. Margins Plot with 95% Cls of Relationships between Quality Rating, Evaluator Expertise
Type and Novelty Rating
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Figure A8. Margins Plot with 95% Cls of Relationships between Quality Rating, Evaluator Expertise
Type and Feasibility Rating
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Figure A9. Margins Plot with 95% ClIs of Relationships Between Quality Rating, Evaluator Expertise
Type and Feasibility Preference (Categorical Variable)
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Note: Margins plots based on regression coefficients from Table A2 Model 3.
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