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Innovator Mindset Technical Report

An explanation of the scientific rigor behind Innovator Mindset

This technical report explains the statistical methodologies used to create and validate the
Innovator Mindset assessment instrument. A decision to use any assessment instrument
should be based upon careful consideration of the research behind it, including its
reliability and validity when used appropriately in the intended context. Not all
assessments meet the same scientific standards.

Item Response Theory vs. Factor Analysis - Why it Matters

The Innovator Mindset assessment instrument (IM) was created using Rasch analysis, a
type of Item Response Theory (IRT). While IRT (also called latent trait analysis) is widely
viewed as a superior approach, many popular assessments do not have this same level of
rigor.

Item Response Theory is a scientific paradigm based on the observation that each of the
items on a survey will be of somewhat different difficulty, power or predictive capability.
This contrasts with Classical Test Theory (CTT) which assumes that all items are of equal
value. Traditional Factor Analysis (FA) makes this same assumption of equivalence. In
reality, this is almost certainly not the case, whether the instrument is a second grade
spelling test or a sophisticated measure of personality. Critics of CTT and FA have argued
that this approach is like trying to compare the athletic performances of two high jumpers,
by counting how many times they jump over a bar, but without measuring the height of
those bars.

Both IRT and CTT/FA are used to determine three things about a measurement instrument.
Is it valid, reliable and appropriate? The validity of the instrument is determined by how well
it measures what it claims to measure. Its reliability is determined by how dependable it is
at consistently doing that. Its appropriateness is determined by how well it serves its
intended purpose. CTT/FA evaluate these widely recognized standards at the level of the
instrument. IRT evaluates them at the level of the instrument and also analyzes how well
each item works, or fits the design and purpose of the instrument.

IRT originated as a way to more accurately calibrate educational testing, and to reliably
compare the scores of students on one test, to the scores of other students on a different
test. It calculates the probability of a correct (or predictive) response to an item by
considering the relationship between the difficulty of the item and the capability of the
person responding to that item. So it considers how many items a student answers
correctly and adjusts the score based on the difficulty of those items.
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The added rigor that IRT provides has led to its adoption for many instruments used for
high stakes decisions, especially in academia. IRT makes it possible to create item banks, so
different items may appear on different versions of the same instrument. Yet scores on
those different versions can still be fairly compared. IRT is necessary to enable
computerized adaptive testing (CAT). CAT adjusts the difficulty of the items provided, based

on the examinee’s ability as reflected in prior responses. IRT analysis is used in medical
clinical research because of its high level of precision.

Another advantage of IRT is that it does a better job of accounting for biases like social
acceptability. When bias is present in the population that an instrument is designed to
assess, IRT tends to adjust for that bias. When an item is overwhelmed by bias, it no longer
“fits” and under IRT analysis it would be dropped from the assessment. This means that an
IRT-designed instrument is less likely to be undermined by bias. Think of someone being
asked if they are a Neo-Nazi. This is so socially unacceptable in most circles that few people
will admit to it even when it may be true. So when someone does admit to it, we know they
must be really committed. The lack of social acceptability becomes one way to gauge the
strength of those convictions.

CTT is easier to administer and explain than IRT. Computer software is needed to
implement IRT. However this is not usually a concern because most assessment
instruments are now computer-based anyway (providing consistency of administration that
enhances validity and reliability). The following table categorizes many widely used
assessment instruments according to whether they have been designed using IRT. Failing
to use IRT does not mean the instrument is not valid, reliable and appropriate. But it does
mean that those attributes have not been evaluated with the high level of rigor and
precision that IRT requires. So they may be less accurate and may not be as appropriate for
making high stakes decisions (e.g. admission, hiring or advancement).
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Analysis used on some widely available assessment instruments
Item Response Theory Non-IRT Factor or other analysis
SAT - Scholastic Aptitude Test Myers Briggs Type Indicator
PSAT - Preliminary Scholastic Aptitude Test Insights Discovery
ACT - American College Testing Innovator's DNA
GRE - Graduate Records Examination Swarm Innovation Profiler
GMAT - Graduate Management Admission Test Clifton StrengthsFinder
LSAT - Law School Admissions Test Gallop Entrepreneurial Profile
IQ - Stanford-Binet Intelligence Measurement Entrepreneurial Mindset Profile
Predictive Index
Innovator Mindset Creatrix
FourSight
Kirton Adaptor Innovator
ViaEdge
Talentx7
DISC

Another important distinction between these two lists is that the assessments on the right
side focus on things like personality traits, cognitive style and behaviors. Any gaming of
such an assessment, by the examinee misrepresenting themselves, undermines its validity
and reliability. The assessments in the left column measure things like knowledge, mindset
and cognitive abilities. These are things that can be learned and developed. In order for
someone to game one of these assessments, they would need to know the correct
answers. That is what these assessments are trying to determine anyway. So gaming is less
of a concern.

For example, when someone goes to law school, one of the outcomes is knowing the
correct answers on the bar exam, but we don't consider that a problem. We assume that
knowing those things increases the likelihood that they will be applied. Similarly, for
someone to successfully game Innovator Mindset, the examinee needs to understand the
underlying model. Teaching that model is one purpose of the Innovator Mindset approach.

Rasch Analysis

Innovator Mindset was created and validated using Rasch analysis, a specific type of IRT.
Rasch is now widely used by many different researchers in a wide range of fields. The main
difference between Rasch and other forms of IRT is in the philosophy that underpins it. Like
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other statistical modeling approaches, IRT emphasizes the primacy of the data and making

the model fit the data. Rasch turns this around and requires that the data fit the Rasch
measurement criteria. Iltems that fail to meet this standard are rejected.

It is a common practice among psychologists to retain and score items that are only weakly
supported by IRT or FA, when the assessment designer believes that those items still
produce useful information. Innovator Mindset has not done this. All scored items in
Innovator Mindset have been shown mathematically to fit the Rasch criteria.

Innovator Mindset is composed of 12 subscales or dimensions. Each of these twelve scales
was analyzed separately using the Rasch model. These dimensions were then combined
into Phases, Profiles and an overall Innovativeness Index. While these dimensions correlate to
each other to varying degrees, they are each designed to measure a unique attribute. So
the Innovativeness Index is not a single scale, but rather a measure of how much someone
follows a larger pattern made up of those dimensions—the Innovation Cycle. This is
analogous to measuring more than one skill or type of intelligence, or the different sections
of an exam like the Scholastic Aptitude Test.

Key Metrics

Rasch analysis uses the degree of fit to the model to determine construct validity. A perfect
fit of 1 is unlikely to be achieved with any instrument. So as with FA, researchers have
established acceptable ranges. In Rasch terminology, InFit (weighted chi square) should fall
between .6 and 1.4. All 12 dimensions of Innovator Mindset fall within this range. Seven of
the 12 IM scales fall within a more stringent range between .8 and 1.2 that is
recommended for high stakes decisions. By testing for fit, Rasch performs what is
analogous to the confirmatory analysis (convergent validity) of FA.

In FA, the eigenvalue of an assessment item is the percent of variability in the characteristic
(trait, preference, skill, etc.) being measured, that is explained by that item. Rasch analysis
reverses this and calculates an eigenvalue for the percent of variability that is not
accounted for by the combined items that measure that characteristic. So with Rasch, the
objective is to achieve a low eigenvalue. For the 12 dimensions of the IM instrument,
eigenvalues ranged from 9.1% to 16.7%. So explained variances ranged from 83% to 91%.

Rasch measures two types of reliability, person reliability and item reliability. Person
reliability is an indication of how consistently a test measures what it is supposed to. This is
equivalent to internal consistency in FA. Person reliabilities ranged from .70 to .88, with all
but two of the 12 dimensions above .8 This measure is comparable to the Cronbach’s Alpha
and KR20 calculations used in FA, with Rasch values tending to come in a bit lower for the
same data. So a given Rasch person reliability score is usually comparable to a slightly
higher Cronbach’s Alpha. Rasch item reliability measures how consistently the same
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items would perform when given to another similar group of persons. Item
reliabilities for the 12 dimensions ranged from .96 to 1.00. These are all well above
the .9 threshold that is considered acceptable. There is no FA equivalent for item
reliability.

Post Hoc Analysis

A post hoc analysis was done correlating the 12 IM dimensions and their
combinations. (See preceding Table.) That analysis confirmed that:

1) All dimensions point in the same direction (no negative correlations).

2) Each dimension is contributing unique information. (No two are redundant.)

3) Dimensions are more strongly correlated to the composites on average than
they are to each other

4) Dimensions are most strongly correlated to the Innovativeness Index.

These findings show that Innovator Mindset behaves as one would expect if it is
performing as designed.

Differential ltem Functioning

Innovator Mindset was analyzed for gender bias using the Mantel test and the
Rasch-Welch t-test. No systematic gender bias was found. Nevertheless, given the
nature of mindset, it seems likely that it is subject to cultural influences. So until
further research can be done, it should be assumed that IM results are somewhat
culturally sensitive. This is not to say that IM is biased in a way that reduces its
validity or reliability, but rather that where there are differences in innovativeness
that may have cultural origins, it will detect them. Theory, data and practice all
indicate that anyone has the ability to change their IM score to whatever degree
they choose.

External Validation

The external validity of the Innovator Mindset instrument, and the impact of the
things it measures, were evaluated by giving this assessment to more than 300
diverse entrepreneurs. Their scores on the Innovativeness Index were compared to
the performance of their ventures. This posed some challenges in analyzing that
data. Since at least as far back as the seminal work of Nobel Laureate Herbert



N/A
im mnovator
mindset
Simon in the 1950s, researchers have known that business performance data—
things, like revenues and profits—do not fall into a normal statistical distribution.
Rather, they typically follow a power law distribution or exponential curve with a

few high end outliers creating a disproportionate share of vale. (Think of companies
like Google, Facebook and Uber.)

Innovator Mindset scores however do fall into a normal distribution. This mismatch
between these this two different types of data distributions means that they cannot
be compared using many of the most commonly used statistical tools, such as a t
test and least squares (r value). So a quasi Beyesian approach was used instead.
The Innovativeness Index was segmented into 5 and 10 point quantiles and
business performance data was averaged within each of those quantiles. This
revealed a dramatic upward trend in value-creation as innovativeness scores
increased.

Similar challenges came up during hypothesis testing, when determining the
statistical probability that the findings could have been the result of random
variability (p value). Rather than use calculations designed for normal distributions,
the data was put into an Excel spreadsheet and 10,000 simulations were run. The
relevant p values were determined by the results of those simulations. All were
found to be p <.05 and in some cases <.01

Appropriate Use

Innovator Mindset measures a person’s degree of innovativeness. It also provides
feedback that someone can use to enhance their innovativeness (and subsequently
change their score on this assessment). So IM can be used in two primary ways 1)
Determining Innovativeness—by measuring how innovative someone may currently
be, and 2) Developing Innovativeness by identifying adjustments someone can make
to become more innovative. This makes IM useful in a wide range of applications.

Determining Innovativeness is something that has value for evaluating potential
employees, especially in settings such as R&D, new product development and other
roles related to innovation. IM scores have also been found to be remarkably
predictive of success and value creation by entrepreneurs, something that should
be of interest to investors, who must evaluate candidates seeking funding. When
used in these ways, IM should be treated as a diagnostic or source of insights to
inform those decisions, but not as the sole criteria for making those selections and
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not based on any specific cutoff score. Rather it should be treated as one of many

factors considered, and as a way to identify opportunities for personal
development in those candidates.

Developing Innovativeness is appropriate in student settings, including college and
upper secondary level courses in innovation and entrepreneurship, as well as in
startup incubators and business accelerators. Anywhere where aspiring
entrepreneurs are developing their personal acumen at launching new ventures or
someone is undertaking any innovation initiative. To avoid introducing bias or
creating perverse incentives, instructors should not grade students based on their
IM scores. Rather, students should be evaluated based on how well they
understand how to develop their innovativeness.

Innovator Mindset is useful for raising self-awareness and developing general
mental agility, adaptability, resourcefulness, creativity, critical thinking and problem
solving capabilities in any context. This includes corporate, academic, non-profit
and government. When used to develop innovativeness, the Innovator Mindset
assessment provides high value feedback. However to be most effective, it should
be part of a broader intervention aimed at teaching the concepts of personal
innovativeness and developing the habits of successful innovators. IM also provides
a foundation for enlightened leadership development. One that enhances a
person’s ability to lead innovation and their general leadership skills.

In all of these applications, it is important to recognize that mindset, unlike many
personality traits, is dynamic and malleable. IM reports are called Snapshots
because they capture someone at a particular point in time. Mindset can change
based on context and on life experiences, as well as due to an intervention such as
coaching or a workshop. This is why a mindset-based approach is such a powerful
strategy for personal and professional development.
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