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Introduction: Perseverance is an important component of human functioning. The main
factors that allow people to achieve their goals are perseverance and the motivation for change.
The concept of perseverance is not new, but most studies in this field do not define it precisely.
Perseverance is a formal trait of behaviour determined by situational (external) and personality-
related (internal) factors — a complexity which can cause problems when one tries to measure it.
Methods: In this project, we present the Maze Test, a novel tool for testing perseverance.
We discuss the theoretical foundations of the test, including the definition of perseverance, as
well as the indicators on which this tool is based. We present the basic methodological
properties of the test and report two studies which illustrate how it can be applied in practice:
Study 1 — measurement of personality-conditioned perseverance, and Study 2 — measurement
of situation-conditioned perseverance.

Results: In Study 1, a significant weak correlation between the indicators of perseverance
and the Big Five model personality traits was discovered. Neuroticism correlated negatively
with the number of maze tasks solved and the Synthetic Indicator of Perseverance. Positive
correlations were found for conscientiousness and agreeableness. In Study 2, mental simula-
tions were observed to have a medium to high effect on the indicators of perseverance.
Conclusion: The tool presented in this study affords a new approach to perseverance. Based
on an analysis of how the tasks were being solved by the subjects, we developed persever-
ance indicators which allow to view perseverance as a multidimensional construct. The tool
has been designed for use in both laboratory tests and remote web tests. A major advantage
of the tool is that it is available for general use free of charge.
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Introduction
“It’s not that I’m so smart, it’s just that I stay with problems longer.”
—Albert Einstein
We deal with perseverance in human activity in situations in which people
strive to achieve a goal despite disinclination to act or despite being distracted by
external factors. Although there are many different theoretical approaches and
terminological differences in the literature on this subject, research on persever-
ance in action is based on the assumption that setting a goal and accomplishing it
are necessary but insufficient conditions to achieve goals. In empirical psychol-
ogy, perseverance can be understood in three ways: as (1) a disposition, ie an
individual property (related to personality traits) responsible for the continuity of
action, which is independent of the situational context; (2) a behavioural feature,
ie a trait of behaviour determined solely by external, situational factors; and (3)
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a formal trait of behaviour determined by both situational
(external) and personality-related (internal) factors.'

Although perseverance undoubtedly depends to a large
extent on situational conditions, one can point to indivi-
dual differences in perseverance.” Some people achieve
goals despite difficulties, while others fail. This assertion
is confirmed by research which demonstrates that perse-
verance is a derivative of the power of will, because it
reflects one’s ability not to give up and fight on in spite of
setbacks or failures.’

Measurement of Perseverance
Self-Report Measures of Perseverance
Nowadays, perseverance is quite frequently used as
a construct in psychological studies, but mainly as one of
the scales of various types of inventories describing person-
ality traits. An example of such an inventory is the Values in
Action Inventory of Strengths (VIA-IS). In this measure,
perseverance is defined as finishing what one starts; perse-
vering in a course of action in spite of obstacles; “getting it
out the door”; taking pleasure in completing tasks”.* In
a study by Littman-Ovadia and Shiri carried out in an inter-
national sample of 686 subjects, relationships between VIA-
IS strengths and performance at work were investigated. The
results clearly demonstrated that there was a positive correla-
tion (0.33) between perseverance and work efficiency, and
a negative correlation (—0.35) between perseverance and
undertaking unproductive activities. The conclusion of that
study was that in every profession, workplace, and organiza-
tion, perseverance could be as important as talent and could
lead to high productivity.” However, perseverance is not just
to do with work. Other studies have shown correlations of
perseverance (also as a VIA-IS scale) with subjective well-
being (0.39), satisfaction with life (0.24), and positive affect
(measured by PANAS) (0.41).2

In recent years, many publications have been dedicated to
the Grit Scale, which assesses trait-level perseverance,
among other things.'® Grit is often described as
a predictor of success and a construct which predicts perfor-
mance better than other variables such as intelligence and/or
conscientiousness.®!""!? Grit consists of two independent
factors. The first of them is consistency of interest, which
can be defined as a tendency to adopt a particular long-term
goal and the ability to concentrate one’s activities around it.
The second factor is perseverance of effort, which is under-
stood as the capability to undertake long-term effort even in
the face of adversity or failure. Consistency of interest is an
indicator of the number of career changes. Perseverance of

effort, on the other hand, predicts variables such as school
grades, participation in non-compulsory activities, or the
number of hours spent watching television.'> The Grit
Scale can be used to predict success in areas commonly
considered as difficult or requiring hard work.'* High scorers
on the Grit Scale are able to persistently pursue long-term
objectives even if they encounter difficulties and obstacles
and their efforts do not bring the expected results at the
outset.'? A study by Maddi et al has shown that perseverance
of effort and consistency of interest are associated with
courage as they require individuals to effectively cope with
stressful situations and hence actively deal with adversities."
The relationship between perseverance and self-
consciousness has been studied by Auzoult and collabora-
tors. The questionnaire they used contained one item
related to perseverance: “I try to achieve what I decide
whatever the difficulty”. They found a positive correlation
(0.18) between perseverance and self-consciousness.'®

Measuring Perseverance Through Practical Tasks
Perseverance is also known to experimental psychology,
but the methods of its measurement are not consistent.

In an experiment in which the subjects solved word
anagrams until they independently decided to give up on
the task, researchers found that providing solutions, or just
ensuring that a solution will be delivered at the end of the
task reduced the subjects’ perseverance. The authors of that
study used task solving time (when the participants new the
answer was available) as the indicator of perseverance.'’

In another study, investigating the relationship between
the testosterone level and perseverance, the subjects had to
solve puzzles. Initially they received a solvable task and
then an unsolvable puzzle. In that experiment, the investi-
gators adopted the time of solving the unsolvable task as
the indicator of perseverance.'®

The relationship of stress and controlled and uncon-
trolled failures with perseverance was studied using
a computer game which simulated earning an academic
degree. Perseverance, defined as continuity of action in
achieving a goal despite failure, was calculated as
the percent of choices for the same path right after facing
a defeat on this path. The investigators drew a distinction
between setbacks that were dependent on the subject
(“failed exam”) and those that were independent of the
subject (“course cancellation”).'” Perseverance research
also explores perseverance in achieving long-term goals
measured in months or years. An example of this is the
study on Afro-American students and their perseverance in
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continuing education, where the indicator of perseverance
was the time of continuing education.*”

Interesting research on effectiveness and perseverance
was also conducted by Marszal-Wisniewska and
Jarczewska-Gerc, who investigated the importance of
mental simulations in the process of losing weight. In
one of their experiments they measured the subjects’ per-
severance as the number of logins to the website with the
survey. The study participants had been asked to log on to
the survey website as often as possible (eg every day) and
record their current weight.”!

In a study by Ilmari Méittdnen et al, the authors
assessed, in a laboratory setting, the presence of evolutio-
narily relevant behavioural tendencies as well as the parti-
cipants’ ability and motivation to continue an unpleasant
behaviour. They investigated two separate perseverance
factors: “physical” and “mental”. The physical factor was
strongly correlated with a hand grip endurance task and
a cold presser task. The mental factor was strongly asso-
ciated with a verbal reasoning task. A thread and needle
task and a boring video task were both correlated, rather
strongly, with both factors, however the correlation was
slightly stronger for the mental factor. A task with an
unsolvable anagram was weakly, but significantly, asso-
ciated with the mental factor.**

The above overview of research shows that there is no
unambiguous definition of perseverance in the literature.
The different approaches to and definitions of persever-
ance may indeed indicate that it is a multidimensional
construct. The indicators of perseverance used in the lit-
erature include: (a) perseverance in solving simple and
repetitive tasks, where there is no negative stimulus asso-
ciated with failure; (b) perseverance in solving tasks that
require tenacity, despite a negative stimulus associated
with failure, and (c) perseverance in achieving short-term
and long-term goals. Worth noting is also the distinction
drawn between persistence and perseverance in research
on perseverance as a motivational factor. This research
includes both self-description studies and the latest experi-
mental studies.

In this paper, we present the Maze Test, a new tool for
measuring perseverance that has been made available for use
to the general public free of charge. We report preliminary
results of validity and stability studies and describe the
that this

Additionally, we describe two experiments that illustrate

indicators of perseverance tool measures.

the usefulness of the test and exemplify its possible applica-
tions. In these experiments perseverance is treated as either

a permanent trait or a situationally determined characteristic.
The examples were chosen to show how broad a concept
perseverance is. We hope that the Maze Test will gain
popularity and that the results of studies carried out using
this test will provide additional data, such as norms and
scales, and help advance the research on perseverance.

The Maze Test

Definition of Perseverance

As indicated in the Introduction, studies on perseverance
use different definitions of the concept or do not provide
a precise definition at all. For the sake of accuracy,
however, it is necessary to precisely define the concept
so that it is clear what type of perseverance is involved
(eg, perseverance in pursuing long-term vs short-term
goals). The focus of this present study is perseverance
in pursuing short-term goals in the absence of a negative
stimulus related to task difficulty. When designing the
tool, we assumed that the indicators of perseverance will
be measured using simple recurrent labyrinth tasks. The
method of measuring perseverance by determining its
various indicators in the performance of repetitive tasks
has been applied in several studies.®'®?* In these pub-
lications, perseverance was defined as the ability to over-
come discomfort resulting from the desire to give up,
overcoming emerging obstacles such as distractors and
uncontrolled distractive thoughts, and the ability to con-
trol the desire to engage in substitute activities. In our
study, we also adopted this definition of perseverance.

Design of the Computer Tool

The Maze Test includes a collection of over 150 mazes. It
was designed to include easy tasks so that the subjects
should not have negative feelings about failing to solve the
tasks. As defined by Lukaszewski: easy tasks are those in
which 80% of the subjects achieve at least 80% correct-
ness of result (...), difficult tasks are those in which 80%
of people attain correctness not higher than 25%.>

In order to facilitate the use of the tool, a dedicated
website was created. The site was built to work with
modern web browsers. Practical tests have shown that
the Maze Test site works with Firefox, IE/Edge, Chrome,
and Safari browsers.

To do the test, the user needs to have a computer
mouse. The Maze Test does not work properly on touch
screens. The website uses “cookies”, which is why each
test should be done in a separate window in the private
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mode. After completing the test and closing the window
saved during the test, “cookies” are removed and the next
subject can start the test with the browser’s blank memory.

To start the test, the user needs to open the browser
window in the private mode, and enter the website address
for the test. The subject is then asked to move the mouse
cursor to indicate the path from the green square to the red
square, bypassing obstacles (“black walls”). An example
of a maze is shown in Figure 1.

When the correct route is indicated on the screen,
another maze is displayed. The sequential mazes are dis-
played until the subject gives up and clicks the “abort the
game” button. The mazes are displayed in a random order.
They are selected with replacement, which means that
there is no upper limit to the number of mazes to be
solved, and the same maze can be displayed more than
once.

Before proceeding to the task proper, the subject has
the opportunity to solve a sample labyrinth. In our pilot
study conducted on 131 people, 98% of the respondents
solved no more than 200 mazes.

The current version of the tool is available free of
charge at www.mazetest.org for non-commercial use.

Figure 2 shows a screenshot of the start page, in which
users can set the test parameters, such as test time or
number of mazes. Figure 3 presents a screenshot of
a maze task being solved.

Indicators of Perseverance
The Maze Test allows to determine perseverance in action
using the following indicators:

Number of maze tasks solved — an indicator which
defines perseverance in completing simple and repetitive
tasks taking into account the efficacy of solving them.

Time spent on solving the tasks — an indicator which
defines perseverance in completing simple and repetitive
tasks without considering efficacy but only the time spent
on the activity.

Synthetic Indicator of Perseverance (SIP) — an auxili-
ary indicator calculated as the quotient of the number of
tasks solved and the average solving time for one task.
This indicator combines perseverance understood in terms
of efficacy of solving tasks and resistance to distractors, as
well as the capacity to inhibit irrelevant thoughts and/or
memories. High SIP values are obtained when the respon-
dents are strongly focused on the task and solve a lot of
mazes. Low SIP values are observed when the participants
are not sufficiently focused on the task and/or are

Figure | An example of a maze task.

subjected to distractors (activities or thoughts) and hence
solve a low number of tasks.

In addition, the Maze Test measures the average time
spent on one task, which is an auxiliary index related to
focusing. It is calculated as the quotient of the time spent
on a task and the number of tasks solved. The focusing
index determines both the ability to ignore distractors and
the ability to suppress irrelevant thoughts or memories. It
reaches high values when the individuals are not focused
enough on the task at hand and are exposed to activities or
thoughts that distract them from the task being performed.
Conversely, low values of the focusing index show that the
subject has managed to avoid being distracted from the
task. Low scorers have the ability to suppress irrelevant
thoughts and distractions.

Validity of the Maze Test

Participants and Procedure

Participants were recruited through a dedicated website.
The address of the website was provided to students of
The John Paul II Catholic University of Lublin, Poland.
No eligibility restrictions were placed on the participants.
The only condition for enrolling in the study was provision
of consent to participate. A lack of consent made it impos-
sible for a person to go to the next screens containing the
Maze Test.

The website provided information about the study and its
goal and contained a short description of the study procedure.
The subjects were informed that by clicking “Next” they
agreed to participating in the study. At the outset, each
participant completed a demographic survey inquiring
about gender, age, and level of education. In the next step,
the subjects read instructions for completing the tasks. The
test consisted in solving a series of simple mazes. The
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mazetest.org P
Test
Results The Maze Test
Items and scales
Publications =
A step by step - How to use Limit of mazes to solve (0 for no limit) 200 =
Licence to use Display the number of completed mazes to the
About us subject during the test
Contact ;

Limit working time (0 for no limit) I;rs = A(I)hn = ?c S

Display the working time for the subject during
the test
Display a trial maze before the test
Start
Figure 2 Start page of the Maze Test.

mazetest.org e

Test 6H4HSCC Maze 1 of 200 Time solving 00:00

T

STOP

Figure 3 Screenshot of a maze task being solved.

subjects were asked to solve as many maze tasks as possible
without any time limit. A maze was solved by marking with
a mouse cursor (pointer) the path from a green point

(“entrance”) to a red point (“exit”), bypassing black
“walls”. The participants had the opportunity to solve a trial
maze before they proceeded to the task proper. The maze
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tasks were displayed one by one (one maze per screen). Once
the participant found his way through the maze, they were
presented with another, randomly allocated maze. They
could end a task at any time by clicking the “Quit” button.
At the end of each task, a screen saying “Thank you for
participating in the study” was displayed.

The study involved 135 participants (including 64%
women, n=87), mean age of 32 years (range 19-50
years). Most of the subjects had a higher education degree
(82%).

In the next step, the participants were recruited as
above, except that in addition to completing the tasks on
The Maze Test (described above), they were asked to
complete another task. The instruction for that task con-
tained information that the goal of the task was to collect
preliminary data for the next task in which problem-
solving skills were tested. The task was adapted from
Welker and Carre as quoted by Baumeister et al
(1998).'® The puzzle required the participants to draw
a geometric shape without tracing over any lines or lifting
the pen. The participants were given two solvable puzzles
to solve; all the remaining puzzles were unsolvable. The
subjects were instructed to solve as many puzzles as they
wanted and to click the “Quit” button if they no longer
wished to continue the task.

The test was completed by 48 subjects (54% women,
n = 26), mean age of 28 years.

Convergent Validity
In the first step, The Perseverance (PE) Scale from the
Achievement Motivation Inventory (AMI) self-report
questionnaire was used to assess the convergent validity
of The Maze Test.** The PE scale of AMI consists of 10
items. The authors of AMI define perseverance as endur-
ance, and the use of strengths to complete the tasks set by
themselves or by others. People who achieve high scores
on this scale have the ability to focus on their tasks, and
maintain a sufficient level of energy for tasks. They are
able to direct their full attention to the task at hand and are
not easily discouraged from completing an important task
(op. cit.). Pearson’s correlation coefficient (7) between the
scores on the PE scale of the self-report questionnaire and
PE indicators in The Maze Test was 0.23 (p <0.001) for
the number of tasks solved and 0.256 (p <0.001) for the
task solving time spent.

In the second step, the convergent validity of The Maze
Test was established using a practical unsolvable puzzle test,
in which the amount of time spent on the unsolvable puzzles

served as a measure of perseverance.'® Pearson’s correlations
between time spent on solving the unsolvable puzzles and the
other variables used in the analysis were as follows: 0.87 (p
<0.01) for time spent solving The Maze Test, 0.77 (p = 0.04)
for number of Maze tasks solved, and 0.55 (p <0.05) for SIP.

Stability
The reliability of measurement was calculated using the
test-retest method. Two weeks after the first administra-
tion, 30 participants were asked to perform the Maze Test
again. On the basis of these data, correlations between
perseverance coefficients obtained two weeks apart were
calculated. The short-term stability index in the Maze Test
was 0.55 (p <0.01) for the number of tasks solved, and
0.45 (p <0.01) for the time spent on completing a task.
As the literature indicates, the self-control construct is
diversely operationalized in psychological research.
According to Duckworth and Kern’s meta-analysis of the
convergent validity of behavioral and self-report measures
of self-control, these tools demonstrate moderate conver-
gence (Trandom = 0.27 [95% CI = 0.24, 0.30]; rfxeq = 0.34
[0.33, 0.35], k = 282 samples, N = 33,564 participants).
The authors of that study found that self-control is
a coherent but multidimensional construct best assessed
using multiple methods. They concluded that there was
sufficient evidence for the convergent validity of self-
control measures, and that it was as strong as the evidence
for the convergent validity of other psychological
measures.”>~° Although the levels of correlation between
the Maze Test scores and the PE scale are not high, they do
not differ from those obtained in Duckworth and Kern’s
meta-analysis. Therefore, they should be considered as
sufficient and confirming the convergence of the method.
The analysis of these results shows that the Maze Test
is an valid and reliable test that has a satisfactory diag-
nostic value.

Application
Study | — Personality-Conditioned

Perseverance

In this experiment, we examined the relationship between
personality, as represented by the five factor model, and
perseverance in the action. In psychology, factor-analysis
has been used since the 1970s to identify the basic vari-
ables that appear in the description of personality, ie per-
sonality traits, or personality dimensions. The existence of
these traits can be deduced by observing the behaviour and
emotional responses of human beings.”’ Despite many
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uncertainties regarding the number of traits, in practice,
researchers most commonly use five-factor model which
include factors such as neuroticism, extraversion, openness
to experience, agreeableness, and conscientiousness. These
traits are understood as coherent patterns of individual
differences in thinking, feeling, and behaving.*® A study
conducted in a group of 184 people showed that persever-
ance, measured as a factor in the International Personality
Item Pool — Values in Action (IPIP-VIA) questionnaire,
correlated with the Big Five model factors.? In this present
experiment, we wanted to examine the relationships
between personality traits and the indicators of persever-
ance measured by the Maze Test.

Participants and Procedure

The test was completed by 346 people, 56% of females
(N=141) and 44% of males (N=111). The youngest subject
was 18 years old, and the oldest was 58 years old. The
mean age was 35 years. The study was conducted using
a dedicated website. Participants were recruited through
on-line forums, e-mail invitations, and social networking
sites. No limits were placed on the number of subjects.
Only those subjects who gave their consent to participating
in the study were enrolled and could proceed to the actual
test. The website also contains a note about the aim of the
study and information on the test procedure as described in
Participants and Procedure.

Measures

Personality traits of the subjects were determined using
Costa and McCrae’s NEO-FFI personality inventory.
NEO-FFI, which is based on the five-factor model of
personality, is frequently used in employee training and
vocational counselling as well as in professional develop-
ment and personality development.”?’ An abbreviated ver-
sion of Costa and McCrae’s inventory contains 60 items
(12 items per scale) and allows to make a general diag-
nosis of the five basic personality factors. The subjects’
perseverance was measured using the Maze Test.

Results and Discussion

The correlations of the perseverance indicators with the Big
Five personality dimensions (Neuroticism, Extroversion,
Openness to  experience, Conscientiousness, and
Agreeableness; measured by NEO-FFI) are shown in Table
1. Neuroticism was significantly negatively correlated with
the number of maze tasks solved and SIP. Agreeableness and
Conscientiousness were significantly correlated only with the
number of maze tasks solved. The correlations ranged from
0.119 to to 0.163. The other correlations turned out to be
statistically non-significant. Peterson and Seligman have
found that there are some clear theoretical links between
persistence and self-regulation, which reflect qualities
included in Conscientiousness.*® In our study the only indi-
cator that did not take into account the efficacy of solving
tasks was task solving time, which was correlated with
Conscientiousness. Indicators which represent the efficacy
of solving tasks (number of maze tasks solved and SIP) were
negatively correlated with Neuroticism. Littman-Ovadia also
found a negative correlation of persistence with Neuroticism
(—0.12), and a positive one with Agreeableness (0.19).
These results provide a basis for further research on perse-
verance as a multidimensional concept.

Study 2 — Situation-Conditioned

Perseverance

In this experiment, we investigated the impact of mental
simulations on perseverance in action. Mental simulations
are a special form of mental imagery, defined as imitative
representations of an event or a series of events.”' They can
be divided into three basic types: (1) outcome simulations,
ie, representations of the final effect of an action; (2) process
simulations, ie representations of an action plan and actions
leading to the achievement of an objective; and (3) medita-
tions, ie negative images of failure and anxiety.*> Process
simulations may facilitate effective goal-orientation, while
outcome simulations and meditations interfere with self-
regulation.***-* The results of research by Marszal-

Table | Correlations Between Perseverance Indicators and Big Five Personality Dimensions

N E o A C
Number of maze tasks solved —0.142%* 0.005 0.014 0.180%* 0.093
Time spent on solving the tasks —0.030 0.058 0.036 0.095 0.163%*
Synthetic Indicator of Perseverance —0.119* —0.023 —0.001 0.073 0.001
Average time spent on one task 0.057 0.053 -0.019 0.057 0.002

Notes: *p<0.01; *p<0.05.

Abbreviations: N, neuroticism; E, extroversion; O, openness to experience; C, conscientiousness; A, agreeableness.
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Wisniewska and Jarczewska-Gerc on the role of mental
simulations in weight loss processes clearly show that ima-
gining the process of body mass loss increases both perse-
verance and the effectiveness of the intended action.”'* In
our study, we used outcome and process simulations. We
predicted that these simulations would affect the persever-

ance indicators measured by The Simple Maze Test.

Participants and Procedure

The test was completed by 252 people, 141 of females
(56%) and 111 of males (44%). The youngest subject was
18 years old, and the oldest was 58 years old. The mean age
was 35 years. The study was conducted using the dedicated
website. Participants were recruited through on-line forums,
e-mail invitations, and social networking sites. No restric-
tions were placed on the number of participants. Only those
individuals who gave their consent to participating in the
study were enrolled and could proceed to the actual test. The
website also contains a note about the aim of the study and
a description of the test procedure. The study was divided
into two stages. In the first stage the subjects completed
a survey on sex, age and education level. In the second
stage, the subjects were randomly assigned either to the
outcome-oriented mental simulation group, or the process-
oriented mental simulation group. The subjects were pre-
sented with a task to be solved and received instructions.
The task consisted in solving a series of simple mazes, and
the subjects were required to solve as many maze tasks as
possible without any time limit. Before the task was started,
the participants were subjected to one of the two simula-
tions, having first received instructions relevant for a given
group. The instructions for the outcome simulation focused
the subjects’ attention on the outcome of their work and
contained the following sentences: “imagine that you get the

LEINNT3

best result in this task”, “focus on the result”, “think only

about the result”, “imagine that you have eventually

LEINNT3

achieved your goal — you are the best”, “your friends will
congratulate you on the result and will be impressed you
have achieved such a high score”. The instructions for
process simulation focused the subjects’ attention on the
task solving process and contained the following sentences:

CEINNT3

“imagine that you walk through the maze”, “try to imagine

LR N3

how you solve it”, “imagine every move one by one”, “think

whether there is a better solution”.

Measures
The subjects’ perseverance was measured using the Maze
Test.

Results and Discussion

The experiment showed that mental simulations had
a statistically significant effect of on the indicators of
perseverance. The effect of mental simulations on the
average time spent on one task (focusing index) was not
significant. The results are shown in Table 2 and Figure 4.
The respondents from the process simulation group solved
almost 50% more labyrinth tasks than the respondents
from the outcome simulation group. Process simulation
was also found to influence the indicators that did not
take into account the efficacy of solving the tasks (ie the
time spent on solving the tasks). The respondents from the
process simulation group dedicated more time to solving
the tasks than the respondents from the outcome simula-
tion group. For these comparisons, a medium effect size
was observed, with Cohen’s d in the range of 0.37-0.43.3°
Mental simulations had the largest effect size on SIP. The
subjects from the process simulations group achieved
higher SIP values/scores compared to the subjects from
the outcome simulations group. A vast effect size was
observed.*® This study confirmed the influence of mental
simulations on perseverance in action. The results are

Table 2 Perseverance and Mental Simulations. Group Characteristics and Results of Student’s t-Test

Perseverance Indicators Mental Simulations N M SD t df p Cohen’s d

Number of maze tasks solved Result 128 63.17 53.27 -291 250.00 <0.01 0.365
Process 124 90.10 89.47

Time spent on solving the tasks Result 128 473.89 361.46 -3.39 250.00 <0.01 0.425
Process 124 687.43 611.18

Synthetic Indicator of Perseverance Result 128 9.59 10.20 -1.96 250.00 0.05 6.591
Process 124 12.70 14.64

Average time spent on one task Result 128 9.62 4.63 0.42 210.98 0.67 -
Process 124 9.30 10.20
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Figure 4 Perseverance and mental simulations.

consistent with previous studies using other methods of
perseverance measurement. >33

These results provide a basis for further research on the
influence of mental simulations on perseverance. The
Maze Test could be used in studies on other mental simu-
lations, eg various simulations. The impact of these simu-
lations has been studied wusing such perseverance
indicators as the number of logins or weight loss when
slimming.”' However, the effect of these simulations on
persistence as a multidimensional index has not yet been

investigated.

General Discussion

Perseverance helps people achieve their goals throughout
the lifetime, starting from childhood, when the first walk-
ing attempts result in falls, through college years, when
students have to learn complex science concepts until late
at night, to old age, when we need it, for example at work.
Because the tasks we have to do are often boring and the
gratification is postponed, success requires perseverance
and the capability to combat frustration and the desire to
abandon the activity.’’ The ability to cope with these
obstacles has been linked to intelligence, school achieve-
ments, and professional success.’® Therefore, it is impor-
tant to understand how perseverance develops and what
factors affect it.

The present article reports preliminary findings regard-
ing the methodological properties and the applicability of
the Maze Test. Our results confirm that perseverance
should be viewed in two ways: as a trait determined by
personality and as a situation-dependent characteristic.
The experiments we conducted show that the Maze Test
is universal in this respect and works for both approaches.

Average time spent

Synthetic Indicator of
on one task (p=0.67)

Perseverance (p=0.05)

14 10
12 9,5
10 9

8
8,5

6
8

4
2 75
0 7

Result Process Result Process

The Maze Test affords a new structured approach to
perseverance testing. Based on the analysis of the way the
participants solved the mazes, we developed perseverance
indicators which make it possible to study it as a multi-
dimensional construct. The perseverance measures used so
far do not have uniform, standardized indicators, which
makes it difficult to compare the results. Some studies use
indicators based solely on the task solving time while
others use indicators that take into account the efficiency
of solving a task.'®?%3%3° The Maze Test uses operatio-
nalized persistence indicators which allow the researcher
to consider, or ignore, the efficiency of solving a task.
A Synthetic Indicator of Perseverance and a unique focus-
ing index were also developed.

The results of the two tests we conducted confirm that
the Maze Test can be used in both experimental and
correlational research. In Study 1, a significant weak cor-
relation was found between the indicators of perseverance
and the Big Five personality traits. Neuroticism correlated
negatively with the number of maze tasks solved and SIP.
These indicators correlated positively with conscientious-
ness and agreeableness. Littman-Ovadia et al reported
similar correlation values for perseverance measured
using a self-descriptive questionnaire.” This demonstrates
that our tool has good validity. Study 2 demonstrated that
the Maze Test can be used to measure perseverance as
a situationally-conditioned characteristic. Mental simula-
tions were found to exert an effect on the indicators of
perseverance. The effect size ranged from medium to high.
The research on mental simulations conducted so far has
focused mainly on perseverance in achieving long-term
goals.”*?> Our research shows that mental simulations
influence perseverance in achieving short-term goals.

Psychology Research and Behavior Management 2020:13
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The Maze Test has the great advantage of not requiring
specialized equipment. It has been designed for use with
commonly available computer hardware and software.
Owing to this, researchers will be able to use the same
operationalized tool and indicators to obtain repeatable
and comparable measurements.

Elliot, Maier, Moller, Friedman and Meinhardt (2007)
have shown that a two-second perception of red before
a task can activate avoidance motivation and impair
performance.*® Steele and Aronson (1995) have demon-
strated that the mere act of reporting ethnicity prior to a test
may activate a self-fulfilling negative stereotype that influ-
ences the test-taker’s performance.*' These studies confirm
that the knowledge of perseverance and the subtle factors that
affect it is incomplete and deserves further investigation. The
Maze Test can be used in this line of research, as described in
our previous study on the relationship between body image
and perseverance, in which the first version of the test was
used.*® The results of that study showed that perseverance is
associated with body image. There was a correlation between
the distractor resistance index and BMI. Lower values of the
perseverance indexes were observed in people who per-
ceived their body weight as too high but not necessarily
overweight.

To recapitulate on the results obtained in this present
study, it should be emphasized that they highlight impor-
tant aspects of both perseverance and efficacy. A vital role
is played here by the interaction of situational and person-
ality factors, which means that only diversified studies
taking into account individual dispositions of the subjects
can expand our knowledge in this area. The Maze Test is
a tool that fits in perfectly with current research on perse-
verance. Providing free and open access to this simple and
operationalized tool should facilitate research and at the
same time improve its quality, allowing researchers to use
the same multidimensional indicators and a single tool
across a wide range of studies.

Limitations and Conclusions

A limitation of the Maze Test is that it requires access to the
Internet and the use of a computer mouse with a pointer. When
using the tool, one should remember about external factors
that may affect the subjects’ ability to solve the tasks and/or
distract the subjects. These factors should be eliminated to
meet the experimental conditions. When conducting experi-
ments using The Maze Test, one should also pay attention to
the distinction between persistence and perseverance, which in
some special cases may constitute separate factors.*” As it

stands, the tool does not allow to differentiate between these
two constructs, and so separate tests should be used to dis-
criminate between these factors wherever necessary.

The Maze Test can be used to determine perseverance
in both experimental and correlation studies. The fact that
the subjects can be given various types of instructions
before they start solving the mazes offers a wide spectrum
of possibilities of application. A great advantage of this
tool is that it has operationalized perseverance indicators
(which take into account, or ignore, efficacy), a synthetic
persistence indicator and a unique focusing index. The tool
is available for non-commercial use at www.mazetest.org.
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