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High School Students’ Tenacity and Flexibility in Goal Pursuit Linked to
Life Satisfaction and Achievement on Competencies Tests

Baljinder K. Sahdra, Joseph Ciarrochi, Geetanjali Basarkod, Theresa Dicke, Jiesi Guo, Philip D. Parker,

and Herbert W. Marsh

Institute for Positive Psychology and Education, Australian Catholic University

Using the dual process theoretical framework (Brandtstddter & Rothermund, 2002), we examined whether
the tendency to pursue goals tenaciously (TEN), in conjunction with the tendency to flexibly adjust one’s
preferences (FLEX), would be beneficial or detrimental for high school students’ self-reported life satisfac-
tion and achievement on tests of academic competencies. We used data from a sample of German high
school students (N = 10,957) from the National Educational Panel Study (NEPS), and a combination of
machine-learning-based psychometrics and latent structural equation modeling. The results showed that the
interaction of TEN and FLEX was negatively associated with both outcomes of life satisfaction and test per-
formance. Having high levels of both TEN and FLEX appear to have no benefit for students’ life satisfac-
tion and seem to be counterproductive for their achievement on competencies tests. The findings are
consistent with the theory that having high levels of both TEN and FLEX would represent a regulatory di-
lemma in which the two tendencies work against each other. The results suggest the need for targeted inter-
ventions that build on students’ personal strengths in tenacity or flexibility to minimize their regulatory
dilemma of tenaciously pursuing goals while flexibly adapting them at the same time.

Educational Impact and Implications Statement

The purpose of education is not just academic achievement but also the development of life skills that allow
students to flourish. Tenacity and flexibility regarding life goals are such skills. In a large sample of high
school students, we found that using tenacity and flexibility in conjunction was negatively associated with
achievement on competencies tests and life satisfaction. The results suggest the need for targeted interven-
tions that build on students’ personal strengths in tenacity or flexibility with respect to goal strivings.
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The purpose of education is not just academic achievement but
also the development of life skills that allow students to flourish
both socially and economically (Ciarrochi et al., 2016; Heckman,
2006). Young people face many challenges, including those
related to education, relationships, and career pathways (Ciarrochi
et al., 2017; Dietrich et al., 2012; Erikson, 1968). The school years
are crucial for them in forming and refining their life goals.
Healthy adolescent development includes the formation, mainte-
nance, and adjustment of goals (Biihler et al., 2019). Tenacious

goal pursuit and flexibility in the face of barriers to goals are im-
portant for a healthy self-regulation (Brandtstddter, 2009; Brandt-
stadter & Renner, 1990). Yet, there is a dearth of research on these
skills in school students. Understanding the role of tenacity and
flexibility regarding goals among students can help guide interven-
tions aimed at promoting student achievement and flourishing.
Young people often feel a lot of self-imposed pressure to per-
form well academically and fit in socially, but also pressure from
important others such as parents, teachers, and peers (Hayes &

Baljinder K. Sahdra @2 https://orcid.org/0000-0001-5064-7783

Joseph Ciarrochi (2 https://orcid.org/0000-0003-0471-8100

Geetanjali Basarkod (2 https://orcid.org/0000-0003-3708-2751

Theresa Dicke (2 https://orcid.org/0000-0001-8868-2242

Philip D. Parker (2 https://orcid.org/0000-0002-4604-8566

Herbert W. Marsh (2 https://orcid.org/0000-0002-1078-9717

This article uses data from the National Educational Panel Study
(NEPS): Starting Cohort 4-9th grade (School and Vocational Training),

https://doi.org/10.5157/NEPS:SC4:10.0.0. The NEPS data collection is
part of the Framework Program for the Promotion of Empirical
Educational Research, funded by the German Federal Ministry of
Education and Research and supported by the Federal States. We have no
conflict of interest to disclose.

Correspondence concerning this article should be addressed to Baljinder
K. Sahdra, Institute for Positive Psychology and Education, Australian
Catholic University, PO Box 968, North Sydney, NSW 2059, Australia.
Email: baljinder.sahdra@acu.edu.au


https://doi.org/10.1037/edu0000667.supp
https://orcid.org/0000-0001-5064-7783
https://orcid.org/0000-0003-0471-8100
https://orcid.org/0000-0003-3708-2751
https://orcid.org/0000-0001-8868-2242
https://orcid.org/0000-0002-4604-8566
https://orcid.org/0000-0002-1078-9717
https://doi.org/10.5157/NEPS:SC4:10.0.0
mailto:baljinder.sahdra@acu.edu.au
https://doi.org/10.1037/edu0000667

This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.

2 SAHDRA ET AL.

Ciarrochi, 2015). They may deal with such pressures by striving
for goals, which can help them alter their context or adapt to it (Lit-
tle, 2000; McAdams & Olson, 2010). But youth may also experi-
ence barriers to realizing their goals; for instance, lack of time,
resources, support, or skill, which can compromise their well-being
(Basarkod, 2019). Healthy adolescence development, therefore,
requires students to not only determine and strive for goals, but also
navigate through the difficulties they face while pursuing their goals
(Massey et al., 2008).

The Dual Process Framework of Goal Striving

The dynamics of goal striving often involve a discrepancy
between actual and desired outcomes for the goals (Brandtstiddter
& Renner, 1990). According to the dual-process framework
(Brandtstiadter & Rothermund, 2002), there are two coping tenden-
cies for reducing this discrepancy: (a) assimilative coping, which
involves transforming one’s circumstances in accordance with per-
sonal preferences to have a better chance of achieving the goal;
and/or (b) accommodative coping, which involves adjusting perso-
nal preferences in the face of negative consequences of goal pur-
suit, which can involve letting go of the goal. Assimilative coping
implies that when encountering barriers to goals, young people
can try to redouble their efforts and tenaciously alter themselves or
the environment (TEN). Alternatively, in accommodative coping,
youth could flexibly adjust to the negative consequences of certain
goals by altering their standards (FLEX). The present study exam-
ines the links of these two forms of coping tendencies in young
people to their satisfaction with life and achievement on compe-
tencies tests.

Prior research suggests that the tendency to relentlessly pursue
goals (TEN) as well as to accept goal failure when it is encoun-
tered (FLEX) may be beneficial for both life satisfaction and
achievement (Bailly et al., 2012, 2016; Brandtstddter & Renner,
1990). The key question of our research is: are these two tenden-
cies complementary (i.e., do students benefit from using both TEN
and FLEX together) or oppositional (i.e., is it beneficial to use one
or the other but not both simultaneously)? Some researchers sug-
gest that TEN and FLEX are complementary, and people with
high levels of both are able to adapt most effectively to changing
circumstances (Kelly et al., 2013). However, others have sug-
gested that the two present a regulatory dilemma between holding
on to a goal or letting it go (Bailly et al., 2016).

Although there has been a substantial amount of research on the
dual process framework (Brandtstidter & Rothermund, 2002;
Schaeper, 2020; Zhang, 2020); hardly any is focused on young
people. The majority has focused on older people (e.g., Brandt-
stadter & Renner, 1990; Bailly et al., 2016; Kelly et al., 2013).
The reason behind this focus may be that accommodative proc-
esses are particularly relevant to people who have aging related
reduced capacity (Siltanen et al., 2019). However, there is no rea-
son to assume that accommodative coping would be any less im-
portant for young people. Youth, too, encounter barriers that are
either difficult or impossible to overcome. Their choices and
potential pathways are often prescribed by people and forces out-
side of their control. For example, in Germany, the context of the
current study, children are assigned to university or vocational
school tracks at an early age. The focus on older adults in past
research on TEN and FLEX limits our ability to make conclusions

about the dual processes model in young people, whose goals are
often different from older adults (Ogilvie et al., 2001). Further, as
past research has not focused on youth, achievement on tests of
academic competencies as an outcome of TEN and FLEX has not
been explored. Still, past research can provide hints about how
these processes may operate in youth and affect their well-being
and test performance.

Avoiding the Jingle-Jangle Fallacy Regarding TEN and
FLEX

Before we delve into past empirical research on TEN and
FLEX, it would be helpful to clarify the meaning of TEN and
FLEX to distinguish these constructs from other apparently similar
sounding popular constructs in the broader literature. TEN seems
to have some conceptual overlap with the widely studied construct
of grit or perseverance in long-term goal pursuits (Duckworth et
al., 2007); which has been associated with youth academic
achievement (Clark & Malecki, 2019; Muenks et al., 2017). And
FLEX sounds similar to the popular construct of psychological
flexibility (Williams et al., 2012). However, we must be careful of
the “jingle-jangle fallacy” that seems to plague educational psy-
chology: constructs that sound the same do not necessarily mean
the same thing (Gonzalez et al., 2020; Marsh et al., 2019).

Grit comprises two facets, perseverance of effort and consis-
tency of interests, which have been examined with respect to aca-
demic achievement (e.g., Guo et al., 2019). TEN does not focus on
consistency of interests. Although there appears to be a conceptual
overlap of TEN with persistent effort, this is not the same as the
perseverance facet of grit, which is highly similar to conscien-
tiousness (e.g., “I am diligent”). Neither conscientiousness nor the
perseverance facet of grit focus on difficulties in goal pursuits,
which is a crucial theoretical aspect of TEN. Along the same lines,
conscientiousness involves good time management skills and
dependability, none of which are measured by the TEN or FLEX
items. Instead, TEN subsumes clear representations of actions as
under one’s control and implementation of assimilative intentions
using a concrete plan of action (Brandtstiddter et al., 1999), which
do not feature in the theory of grit or the personality trait of
conscientiousness.

As mentioned previously, TEN involves persistent effort in the
service of goals. However, unlike other related constructs, TEN
has an explicit focus on a relentless pursuit of goals (e.g., “the
more difficult the goal, the more I think it is worth doing”), which
is not necessarily adaptive like grit, conscientiousness, persistence
or resilience (Brandtstidter et al., 1999). It is this relentless aspect
of TEN that seems to be the key for the regulatory dilemma hy-
pothesis. Specifically, TEN may undo the adaptive effects of
FLEX during performance on standardized tests of academic com-
petences, even though TEN is expected to be helpful for school
grades in general that require long-term cumulative efforts as well
as flexibility in adapting to day-to-day academic challenges. In a
specific situation of a one-off test of competencies, having high
levels of both TEN and FLEX are expected to work against each
other. For instance, flexible standards or adjusting one’s perspec-
tive regarding tractable versus intractable test questions (i.e., high
levels of FLEX) would help students better manage their emo-
tional state during the test, whereas rigidly continuing to work on
the difficult problem (i.e., high levels of TEN) may cost them
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valuable time that would be better spent on other more tractable
questions. A conscientious pupil would show better time manage-
ment skills whereas a student high in TEN is expected to pay a
price for the relentless aspect of TEN.

FLEX may also be likened to psychological flexibility, which
focuses on people’s adjustment to life in general, particularly
through their willingness to endure distress for what they find
meaningful (Arewasikporn et al., 2019). Distress endurance is a
key component of psychological flexibility. In contrast, FLEX
focuses on adjustments to negative consequences of goal pursuit,
which sometimes may involve abandoning specific goals but ulti-
mately has to do with adjustments of personal standards. Psycho-
logical flexibility emphasizes acceptance of distress regarding the
status quo and clarification of personal values (Williams et al.,
2012), whereas the accommodative processes of FLEX involve
devaluation of blocked goals in a reappraisal of the status quo and
change in goals to orient oneself toward new developmental
options (Brandtstéddter et al., 1999).

From a theoretical perspective, TEN and FLEX should not be
seen as enduring personality traits such as conscientiousness.
Rather, they focus on how individuals respond to goals at certain
phases of their lives, depending on the constellation of resources
at their disposal, including their physical and mental capabilities
(Brandtstidter et al., 1999). The early theorizing of TEN and
FLEX (e.g., Rothermund & Brandtstddter, 1997) emphasized that
these constructs need to be conceptualized in a life span develop-
mental perspective such that TEN and FLEX could be orthogonal
at some stages of life (e.g., in youth) but complementary at other
stages (e.g., in old age). Therefore, TEN and FLEX are impor-
tantly different from general personality traits that are relatively
stable across the life span.

Past Research on TEN and FLEX

A major focus of past research on TEN and FLEX is on coping
with blocked goals due to aging and/or disability (e.g., multiple
sclerosis; Van Damme et al., 2019). With age, goal pursuit is
expected to exceed resources, and switching from tenacity to flexi-
bility mode helps to regain an overall sense of efficacy, despite
functional declines and losses (Bailly et al., 2012). Past research
on older adults suggests that TEN and FLEX are both linked to
well-being: they have been shown to be associated with lower lev-
els of stress and depression, fewer internalizing and externalizing
symptoms, and greater levels of subjective well-being, life satis-
faction, and self-esteem (Brandtstadter & Greve, 1994; Brandt-
stiadter et al., 1993, Wrosch et al., 2011, 2003).

Even though research on these coping strategies have predomi-
nantly been done with older adults, adolescents too face blocked
goals and insoluble problems at times. FLEX could help young
people cope with situations they have little control over and buffer
the possible detrimental impacts of barriers on well-being. In
terms of research with youth, there have been only a few studies
exploring FLEX (none were found using TEN). A few studies
have focused on the predictors of FLEX or accommodative coping
(e.g., cognitive abilities, experiences in life, goal disengagement,
and parental influences; Thomsen & Greve, 2013; Greve & Thom-
sen, 2013); with even fewer exploring the outcomes associated
with this coping strategy (Greve & Enzmann, 2003).

Greve and Enzmann (2003) explored the impact of FLEX
(accommodative coping tendency) on the self-esteem of German
incarcerated male youths (aged between 14 and 24) serving their
first prison sentence. Their primary finding was that self-esteem
increased during imprisonment and that this increase depended on
the level of accommodative coping; the increase in self-esteem
was earlier and faster for highly accommodative individuals. They
also found that accommodative coping was negatively correlated
with depression (r = —.21), and positively correlated with well-
being (r = .19) and self-efficacy (r = .36). These correlations of
flexible goal pursuit with wellbeing related outcomes are similar
to the ones reported in other studies with incarcerated youths
(Greve et al., 2001) and older adults (e.g., Brandtstddter & Greve,
1994; Brandtstidter et al., 1993).

Much of the past research on TEN and FLEX has assumed
that old age demands individuals to accommodate to their
diminishing functioning. Can we say the reverse is true of ado-
lescents, that youth is a time to be tenacious and inflexible,
given that young people are arguably at the peak of their func-
tioning while also having had insufficient time to find the “limi-
tations” of life? People in later adulthood face a number of goal
obstacles that young people are relatively less likely to encoun-
ter (or at least be aware of): loss of future opportunities,
increased physical pain, and diminished mental and physical
functioning (Bozkurt & Yilmaz, 2016; Heckhausen et al., 2001;
Kelly et al., 2013). Most youth in schools may not be aware of
such limits and may view their life as full of possibilities.

Such a difference in outlook could translate into differences
in the goals people have across the life span. For instance, Ogil-
vie et al. (2001) examined goal contents of adolescents, mid-
dle-age individuals, and older adults, and found clear age
differences. Adolescents were more focused than middle-aged
and older adults on goals related to acquiring or obtaining posi-
tive outcomes (looking good, making money, getting good
grades). In contrast, older adults had relatively higher levels of
goals that focused on keeping what they already had and avoid-
ing the loss of currently existing positions (e.g., reading more
to stay up-to-date). Thus, in general, youth appear to focus
more on goals that build capacity and resources while older
adults focus on goals that hold on to capacities and resources.

The only study (that we are aware of) examining the impact of
FLEX on wellbeing in school-aged students within an academic
setting was conducted by Thomsen et al. (2015). They found that
FLEX positively predicted well-being 1 year later in a sample of
12—15-years-old German students. In a second sample of 9-12-
years-old students, they found a moderation effect of stress and
FLEX in predicting well-being. That is, for students who were
high on FLEX, the negative impact of stress on well-being was
reduced. In this case, stress was operationalized as change in aca-
demic achievement. While Thomsen et al. did not explore the
impact of FLEX on change in achievement (as they were both
used as predictor variables), they reported a statistically nonsignifi-
cant correlation between accommodative coping at the two time
points with the change in achievement scores.

Complementary Hypothesis Versus Regulatory
Dilemma Hypothesis

As mentioned previously, there are two competing hypotheses
of how tenacity and flexibility might interact. The complementary
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hypothesis suggests that tenacious goal pursuit (TEN) while also
being able to let go of hopeless goals to flexibly adjust one’s stand-
ards (FLEX) is ideal. Tenacious people who are low in flexibility
may experience problems such as goal conflict and persisting with
a behavior even when it ceases to be effective. Both of these possi-
bilities have been linked to lower levels of well-being (Emmons &
King, 1988; Serpell et al., 2009). The complementary hypothesis,
therefore, suggests that the interaction between TEN and FLEX
would have a positive association with positive outcomes; simulta-
neous high levels of both tendencies would be associated with
high levels of positive outcomes such as students’ life satisfaction
and achievement on competencies tests.

In contrast, the regulatory dilemma hypothesis suggests that
people face a conflict between holding on to a goal and letting it
go (Bailly et al., 2016; Bak & Brandtstddter, 1998). Thus, while
individuals may find it helpful to either persist with their goals
tenaciously or to let it go, having both tendencies simultaneously
may not be helpful or practical. Thus, the regulatory dilemma hy-
pothesis suggests that the interaction between TEN and FLEX
would have a negative association with positive outcomes; simul-
taneous high levels of both tendencies would be associated with
low levels of positive outcomes of student life satisfaction and
achievement on competencies tests.

Past studies have found support for both these hypotheses in
samples of elderly individuals. In line with the complementary hy-
pothesis, Bailly et al. (2016) found that older adults (M,g. ~ 78)
who identified as having high levels of both TEN and FLEX were
more likely to report having better health and life satisfaction than
older adults who either had moderate levels of TEN with low lev-
els of FLEX and moderate levels of FLEX with low levels of
TEN. Similarly, Kelly et al. (2013) found that for older people
(aged about 55 to 65), being high in both TEN and FLEX pre-
dicted the greatest reduction in self-reported depression, hostility,
and physical ill-health. Arewasikporn et al. (2019) found that hav-
ing both tendencies predicted less interference of pain in daily life
among individuals who had a disability (M,e. = 58). In contrast,
two studies have found evidence for the regulatory dilemma hy-
pothesis. Heyl et al. (2007) found that participants (aged 55-98)
who scored high in both tendencies experienced higher negative
affect. Similarly, Coffey et al. (2014) found that adults (M, = 62;
lower limb amputation) who tended to be high in TEN and FLEX
experienced greater negative affect.

In sum, past research on the complementary versus regulatory
dilemma has yielded mixed findings. The conditions under which
the two hypotheses would hold true remain somewhat equivocal.
Further, given the past focus has primarily been on older samples
and self-reports, it is also unclear which of the two hypotheses is
likely to be supported in samples of adolescents, especially in an
academic setting.

The Present Study

We tested the two competing hypotheses of complementary ver-
sus regulatory dilemma with respect to tenacious and flexible goal
pursuits in a sample of German high school students (N = 10,957)
from the National Educational Panel Study (NEPS). The NEPS
employed a 10-item measure of TEN and FLEX adapted from the
popular measure of Brandtstddter and Renner (1990), which has
primarily been used with older adults. We first examined the factor

structure of the 10-item measure in our youth sample. The measure
showed a poor fit to the data. To improve the measure, we
employed a state-of-the-art machine learning based approach
using genetic algorithms (GA), which avoids the pitfalls of relying
on researchers’ subjective judgments about the items (Sahdra et
al., 2016; Yarkoni, 2010). The GA-derived measure was then used
in latent moderated structural equation models (LMS) for testing
the complementary versus regulatory dilemma hypotheses regard-
ing the links of TEN and FLEX in predicting the outcomes. Spe-
cifically, we tested the link of the latent interaction of TEN and
FLEX with students’ self-reported life satisfaction and achieve-
ment in academic competencies tests.

Method

Participants and Design

We used a cross-sectional design with the data from the Starting
Cohort 4 of the German National Educational Panel Study (NEPS;
Blossfeld & von Maurice, 2019). The NEPS sampling design and
weighting are discussed in detail elsewhere (ABmann et al., 2011;
Skopek et al., 2013; Steinhauer & Zinn, 2016). Briefly, a multile-
vel sampling design was used. Schools were sampled based on
school lists, then classes from those schools were sampled and
then students from the classes. A stratified sampling design was
used for school sampling based on school type, region and other
school characteristics. A professional institute collected data from
schools in small groups of students. The NEPS had ethics clear-
ance. The Starting Cohort 4 started in 2010/2011.

The subsample of the current study consisted of the students in
Grade 10 who provided at least one valid response on the primary
measures of interest, tenacious goal pursuit and flexible goal
adjustment, which were administered in 2011/2012: N = 10,957;
52% female; 454 schools. The degree of missing data in the 10
items was low, ranging from .4 to 2% missing. The mean age of
our sample in 2011 was M = 15.65 (SD = .68) years. The German
school system has various school tracks. In our sample, 12%
attended Hauptschule, 27% attended Realschule (both of these are
vocational high school tracks), 47% attended Gymnasium (univer-
sity high school track), and 14% attended other kinds of schools,
including comprehensive.

Instruments
Self-Reports

We used a 10-item self-report measure of the tendencies of te-
nacious goal pursuit (TEN) and flexible goal adjustment (FLEX),
adapted from a popular measure of these construct first introduced
by Brandtstddter and Renner (1990) and widely used in research
since then (e.g., Bailly et al., 2016; Coffey et al., 2014; Heyl et al.,
2007). In the NEPS subsample of our study, participants were pro-
vided with the following instruction: “The following statements
refer to situations where your wishes, goals or plans might not be
realized the way you would like to,” and asked to indicate the
extent to which subsequent statements applied to them. Five state-
ments measured TEN (e.g., “When there are difficulties in my
path, I normally try harder,” “I tend to keep on fighting, even if the
situation seems hopeless”). Another five items measured FLEX
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(e.g., “I often am still able to find meaning in major disappoint-
ments,” “If I do not get what I want, I see that as an opportunity to
learn how to deal with things”). Participants responded to these
items using a scale ranging from 1 (does not apply at all) to 5
(applies completely). The ototal reliability estimate for the TEN
items was .70, and for the FLEX items was .68 (McNeish, 2018).

Satisfaction with life was measured using a six-item scale previ-
ously validated in school children (Tomyn & Cummins, 2011).
Students were asked, “How satisfied are you . . . with regards to
the following domains: “... with your life overall at the present,”
“... with what you have? Think of money and things that you
own,” ... with your health,” ““. . . with your family life,” “. .. with
your group of friends and acquaintances,” and “... with your sit-
uation at school?” Participants responded to the six items on a
scale ranging from O (completely dissatisfied) to 10 (completely
satisfied). The mtotal reliability of the 6 items was .82.

Standardized Achievement Tests

The NPES Study included standardized achievement tests. For
the 2011/2012 Grade 10 students in the current study, standardized
achievement scores were available for German reading (M = .00,
SD = .76), mathematics (M = —.04, SD = .84) and English (M =
.02, SD = 1.60). For each of the three tests, we used the weighted
likelihood estimate (WLE) from item response theory (IRT) mod-
els provided in the NEPS scientific use file (see details in the
NPES technical report by Pohl & Carstensen, 2012).

Reasoning Ability

To control for students’ general intelligence in our structural
equation models, we used the scores of the NEPS matrices test.
The matrices test developed and validated specifically for use in
the NEPS was based on Raven’s Standard Progressive Matrices
(for further details, see Haberkorn & Pohl, 2013). Matrices tests
are regarded as good proxies for reasoning or fluid intelligence
(Nisbett et al., 2012); which is among the strongest predictors of
academic performance (e.g., Deary et al., 2007). The NEPS matri-
ces test included 12 items for which students had to identify a
missing element from the response options that best completed a
geometrical pattern. Each item was scored as correct or incorrect.
The measure had a reliability of categorical mtotal of .67 in our
sample.

Statistical Analysis
Machine Learning-Based Psychometrics

Preliminary analyses showed that a confirmatory factor analysis
(CFA) of two correlated factors of TEN and FLEX items fit the
data poorly (goodness-of-fit indices are reported in the Results sec-
tion). Since the main goal of the study was to test the interaction
of TEN and FLEX in predicting the outcomes, the first critical
step was to ensure that the measurement model of the TEN and
FLEX was sound. We therefore sought to identify the best fitting
items of TEN and FLEX using a novel machine-learning approach
based on genetic algorithms (GA), and examined their factor struc-
ture in a CFA.

The GA were first introduced by Holland (1975) as optimization
tools for game theory and pattern recognition problems, but they
have recently gained popularity in psychometrics for being highly

convenient optimization tools for efficiently finding best fitting
items in a measure without having to depend on researchers’ sub-
jective judgments about the items (Sahdra et al., 2016; Yarkoni,
2010). The GA implement the principles of biological evolution
(e.g., mutation, crossover, and selection based on fitness) in a com-
putational framework to select the items for a new abbreviated
measure, which tends to fit better and has less noise than the origi-
nal measure (Sahdra et al., 2016; Yarkoni, 2010). The GA have
been employed to create reliable and valid short forms of several
psychological constructs, including personality traits (Yarkoni,
2010), psychopathy (Eisenbarth et al., 2015), experiential avoid-
ance (Sahdra et al., 2016), body image (Basarkod et al., 2018),
mindfulness in sports (Noetel et al., 2019), and multidimensional
well-being (Marsh et al., 2020).

We implemented the GA method using the GAabbreviate pack-
age (Scrucca & Sahdra, 2015) in R Version 3.6.3 (R Core Team,
2020). The technical details of the GA procedure for scale abbrevi-
ation are described in Yarkoni (2010); and those of the GAabbre-
viate package can be found in Sahdra et al. (2016). Briefly, the
GAabbreviate aims to minimize the “cost” of an item in the abbre-
viated scale based on the “fitness function” below, as described by
the following equation in Sahdra et al. (2016):

Cost = Ik + Zwi(l —R?)
i=1

Here, I is the item cost, k is the number of items to be retained,
s is the number of subscales in the measure (if applicable), wi are
the weights associated with each subscale (if applicable), and R is
the variance that a linear combination of individual item scores
can explain in the ith subscale.

Structural Equation Modeling (SEM)

All SEMs were run in Mplus Version 8.4 (Muthén & Muthén,
2019). To examine the factor structure of TEN and FLEX items,
we ran several CFA models. Model 1 was a CFA to test the mea-
surement model of our four variables of interest: flexibility, tenac-
ity, life satisfaction, and achievement on competencies tests.
Model 2 was based on Model 1 but included a structural model
where life satisfaction and achievement were regressed on FLEX
and TEN. Additionally, we controlled for sex, school track, and
reasoning ability in Model 2. Our final Model 3 was based on
Model 2 but included an interaction term of FLEX and TEN.

To test the interaction of TEN and FLEX in predicting students’
self-reported life satisfaction and achievement in NEPS competen-
cies tests, we employed latent moderated structural equation models
(LMS). We chose LMS because, unlike conventional approaches to
testing interactions such as ordinary least squares regression, LMS
yields estimates of interactions less affected by measurement error,
thus increasing power and reducing bias in estimation (Little et al.,
2006; Marsh et al., 2004; Trautwein et al., 2012). LMS models
were estimated with the XWITH command in Mplus. We used
cluster robust standard errors (MLR estimator), with school as a
cluster variable (TYPE = COMPLEX in Mplus), and NEPS cross-
sectional Wave 3 sampling weights in all SEMs.

In accordance with commonly accepted criteria, the Tucker-
Lewis index (TLI) and comparative fit index (CFI) = .90, and root
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mean square error of approximation (RMSEA) < .08 were consid-
ered to provide evidence of model fit (Chen, 2007). We used full
information maximum likelihood (FIML) to handle missing data
in all SEMs because FIML has smaller estimation bias than tradi-
tional approaches of listwise or pairwise deletion, even under vio-
lations of the assumptions of multivariate normality and missing-
at-random (Enders, 2010; Graham, 2009).

Open Data and Analysis Code

Starting Cohort 4 data can be downloaded from the NEPS web-
site (https://doi.org/10.5157/NEPS:SC4:10.0.0) after signing their
data use agreement. We used R Version 3.6.3 (R Core Team,
2020) for processing the NEPS scientific use files for preparing
the data for our study. In the interest of transparency and reprodu-
cibility (Nosek et al., 2015); the R code and Mplus input files for
the analyses reported in this paper can be downloaded from Open
Science Framework (https:/osf.io/97yuv/?view_only=963667e17
cc0414aa19d89c7e76c98£8).

Results

GA-Derived TEN and FLEX Measure

As shown in Table 1, the fit indices of a CFA testing the factor
structure of the 10-item TEN and FLEX measure was poor. We
therefore employed the GA to improve the measurement model of
the measure. As mentioned earlier, the GA emulates biological
evolution in silico by starting with a “population” of items that are
winnowed down through a process of “evolution” involving “suc-
cessive generations” in which “mutations” (whereby a selected
item is rejected) and “cross-over” (in which a selected item is
swapped with a previously unselected item) are implemented with
preset probabilities. We used the default settings of the R package
GAabbreviate (Scrucca & Sahdra, 2015) for these parameters.

Consistent with the cross-validation recommendations for
machine learning applications aimed to minimize overfitting
(James et al., 2014), we employed cross-validation by training the
GA on 75% of the sample (n = 7,877), and testing the variance-
explained criterion on the remaining 25% of the sample (n =
2,626). Our goal was to find three “fittest” items each for TEN and
FLEX subscales to allow at least three items per construct in sub-
sequent SEM models. We therefore set the argument in GAabbre-
viate for the maximum number of items per subscale to be three.
We used the default settings for item cost and population size in
the GAabbreviate package but doubled the maximum iteration

(from 100 to 200) to ensure a stable solution (see the R code in the
link provided earlier).

After deriving a six-item measure using the GA on the training
subsample, we tested the correlation of the new measure with the
original measure using the test subsample. The three items of the
TEN subscale of the GA-derived measure correlated with the orig-
inal five items at .93, and the three items of the GA-derived FLEX
subscale correlated with the original five items of the FLEX sub-
scale at .91 in the validation subset. As shown in Table 1, a CFA
of the new six-item measure in the validation subsample fit the
data well. Table 1 also reports the fit indices of the same CFA in
the full sample, which also shows that the model fit the data well,
much better than the fit of the CFA of the 10-item measure. Tables
S1 and S2 in the online supplementary materials show the standar-
dized factor loadings and their standard errors of the CFAs of the
10-item and six-item measures, respectively, using the full sample.
The wording of the six items can also be found in Table S2. Given
the substantially better fit of the six-item measure compared to the
10-item measure, in all subsequent analyses, we used the six-item
measure of TEN and FLEX.

Correlations

Table 2 reports the means, SD and correlations of all the study
variables. As shown in Table 2, the TEN and FLEX were posi-
tively linked with self-reported satisfaction with life. They also
showed small but negative correlations with objective tests of
competencies. Life satisfaction was largely unrelated with compe-
tencies scores, the only exception being a small positive correla-
tion with math competence.

Table S3 in the online supplementary materials compares the
correlations of the 10-item TEN and FLEX measure with the key
study variables with the correlations of the GA-derived six-item
measure with the same key study variables. The table also includes
additional measures that were not part of our research question
regarding the regulatory dilemma of TEN and FLEX with respect
to performance on standardized tests of competencies; but these
additional measures are nevertheless relevant for the construct va-
lidity of the TEN and FLEX measure used in our study. Perform-
ance on one-off standardized tests is importantly different from
achievement in school grades, which requires consistent persist-
ence and flexibility in navigating academic goals. Consistent with
this reasoning, school grades and standardized test scores can have
only a small positive correlation; particularly in Germany given
the tracking system (e.g., see Marsh et al., 2005), which is what
we found in our sample as well. Consequently, we would expect
positive associations of TEN and FLEX with school grades and

Table 1
Comparison of the Goodness-of-Fit Indices of the CFAs of the 10-Item Measure and the GA-Derived Six-Item TEN and FLEX Measure
RMSEA 95% CI
Model 1 df  RMSEA LL UL CFI TLI
CFA of the original 10-item TEN and FLEX measure in the full sample 869.08 34 0.047 0.045 0.05 0.89 0.86
CFA of the GA derived six-item measure in the test subsample 27.04 8 0.030 0.023 0.038 0.97 0.95
CFA of the GA derived six-item measure in the full sample 87.75 8 0.03 0.025 0.036 0.98 0.95

Note.
limit; UL = upper limit.

RMSEA = root mean square of approximation; CFI = comparative fit index; TLI = Tucker-Lewis index; CI = confidence interval; LL = lower
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Table 2

Means, Standard Deviations, and Correlations of the Study Variables

SD

Variable

0.69

3.18

1. Flexibility
2. Tenacity

31 .29, .33]

.05%* .03, .07]
—.05%% [-.07, —.03]

03%** [.01, .04]
AT#* .46, 49]
407+ .38, .42]

A43%k 41, .45]
—.26%% [—.28, —.23]

33%% .31, .36]
.38%* [.36, .41]

49, .53]
53,.57]
—.05,.01]

32,.37]
.29, .34]

5k
55%%
—0.02
35
32k

—.01,.05]

.01, .06]
—.01,.03]
—.08, —.04]

“ [—.04, —.00]
—.03,.01]

22, .26]
—.07, —.02
—.08, —.04

245
—.09%*

.28, .31]
21, .25]

3k
23
05

0.66
1.51
0.76
1.6

0.5
0.5

3.61
75
—0.04
0.02
0.52
47
0.01

5. Mathematics
6. English

8. School track
9. Reasoning

3. Satisfaction
7. Sex

4. Reading
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Note. M and SD are used to represent mean and standard deviation, respectively. Values in square brackets indicate the 95% confidence interval for each correlation.

*Indicates p < .05.

** Indicates p < .01.

other measures of academic involvement. Indeed, as shown in
Table S3, we observed positive associations of TEN with self-
reported German and math grades in the previous semester. FLEX
showed a small and positive association with math grades, but no
association with German grades. Further, TEN and FLEX were
positively associated with additional relevant variables: students’
attitude towards education, clarity about their future profession, fa-
miliarity with school qualification requirements, and the extent to
which students think about school qualifications. These associa-
tions provide preliminary evidence for the construct validity of the
TEN and FLEX measure of our study.

Importantly though, the GA-derived TEN and FLEX measure
was associated with other variables similarly to the long-form
TEN and FLEX. Specifically, the mean of absolute values of the
differences in the zero-order correlations of the long-form and
short-form TEN with other measures was .011. Similarly, the
mean of absolute values of the differences in the correlations of
the original FLEX measure and the GA-derived FLEX measure
with other variables was .014. Both the mean values are very
small. These results show that the GA-derived TEN and FLEX
measure preserved the pattern of correlations of the original 10-
item measure with other variables. That is, there was little loss of
information in the process of abbreviating the TEN and FLEX
measure using the GA method, but as shown earlier in the results
of the CFA models, the GA improved the structural validity of the
measure.

Latent Moderated Structural Equation Modeling (LMS)

We employed LMS modeling to test the effects of an interaction
of TEN and FLEX on satisfaction with life and achievement on
competencies tests. As our first model, we tested a CFA of tenacity,
flexibility, life satisfaction and test performance that fit the data
well: y%(84) = 628; RMSEA = .02; 90% CI [.023, 026]; CFI = .96;
TLI: .95. We then ran Model 2 including the covariates of sex, Ger-
man school track, and reasoning ability. Model 2 also fit the data
well: ¥*(117) = 1244; RMSEA = .03; 90% CI [.028, .031]; CFI =
.94; TLI: .92. The R? for life satisfaction was 49.3% and for test
performance was 14.6%. This model served as a baseline for the
final Model 3, which included the paths from the interaction of
TEN and FLEX to the outcome variables, as shown in Figure 1
(Tables S4 to S6 in the online supplementary materials report the
standardized estimates of the paths of Models 1 to 3, respectively).

Model 3 with the interaction paths fit the data significantly bet-
ter than Model 2 without the interaction paths: D = 119.97, df = 1,
p < .001. The AR? for life satisfaction was 2.8%, but there was no
change in R* for achievement on competencies tests. Table 3 con-
tains the standardized estimates of the regression paths of Model
3. To visually explore the interaction effect, we imported the
Mplus factor scores from Model 3 into R. Figure 2 shows the
region of significance plot (top) and an interaction plot (bottom)
for life satisfaction.

The region of significance plot (Figure 2 top) for life satisfac-
tion shows that the slope of flexibility is positive and statistically
different from zero for most of the range of the observed data
except at high levels of tenacity. The interaction plot (Figure 2
bottom) shows that the slope of flexibility at high (42 SD) levels
of tenacity is relatively flat (simple slope: —.01, SE = .03, p = .83);
whereas the slope of flexibility at low (—2 SD) levels of tenacity is
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Figure 1

Latent Moderated Structural Equation Model (Model 3) of the Interaction of
Flexibility and Tenacity Predicting Life Satisfaction and Achievement, Controlling

for Sex, School Track and Reasoning Ability
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Note. FLEX = flexibly adjusting goals; TEN = tenacious goal pursuit; SATIS = life satis-
faction; ACH = achievement on competencies tests; TRA = school track; REA = reason-
ing ability; INT = interaction of FLEX and TEN. The dotted lines indicate fixed

parameters.

positive (simple slope: .51, SE = .02, p < .001). Flexibility does
not seem to add much to satisfaction with life for highly tenacious
students, but it seems to be linked to improved life satisfaction for
those who are less tenacious.

For achievement on competencies tests, Figure 3 (top panel)
shows that the slope of flexibility is negative and statistically dif-
ferent from zero for most of the range of the observed data except
at very low levels of tenacity. The interaction plot in Figure 3 (bot-
tom panel) shows that the slope of flexibility is negative but very
small at low (—2 SD) levels of tenacity (simple slope: —.04, SE =
.01, p = .01); but more negative at high (42 SD) levels of tenacity
(simple slope: —.17, SE = .01, p < .001). The effect size of —.04
is very small for explanation of single events but potentially con-
sequential in the not-very-long run, and an effect size of —.17 is
considered small at the level of single events but potentially more
ultimately consequential (Funder & Ozer, 2019). High flexibility
in adjusting goals seems to be costly for achievement on compe-
tencies tests for almost all students, but especially so for those
who are highly tenacious in pursuing goals (see the online
supplemental materials for exploratory person-centered analyses,
which complement the variable-centered analyses reported here).

Overall, the results show that having high levels of both TEN
and FLEX does not necessarily have any benefit for life satisfac-
tion particularly for highly tenacious individuals and seems to be

counterproductive for achievement on competencies tests. The
findings are consistent with the theory that having high levels of
both would represent a regulatory dilemma in which the two ten-
dencies would work against each other.

Discussion

We sought to test two competing hypotheses regarding the links
of tenacious goal pursuit and flexible goal adjustment with high
school students’ life satisfaction and achievement on academic
competencies tests. The complementary hypothesis suggests that
having the tendency of tenacious goal pursuit (TEN) in conjunc-
tion with the tendency to flexibly adjust one’s standard regarding
goals (FLEX) would be most beneficial, whereas the regulatory di-
lemma hypothesis suggests that the two tendencies of TEN and
FLEX pose a conflict because it is hard to let go of goals while
flexibly changing one’s standards while also doggedly pursuing
one’s goals (Bailly et al., 2016; Bak & Brandtstddter, 1998). We
used an improved measure of TEN and FLEX in latent moderated
structural equation models to test the association of the latent inter-
action of TEN and FLEX in predicting students’ self-reported sat-
isfaction with life and achievement on the NEPS competencies
tests. We controlled for gender, German school track, and reason-
ing ability while testing the interaction. Of the two competing
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Table 3
Standardized Estimates of the Paths of the LMS Model 3 Shown
in Figure 1

95% CI
Effect Estimate SE LL UL P
Satisfaction with life
Flexibility 0.20 0.03 0.14 0.25 <.001
Tenacity 0.20 0.03 0.15 0.25 <.001
Interaction —0.13 0.04 —0.20 —0.06 <.001
Sex* —0.08 0.02 —0.11 —0.05 <.001
School track® 0.04 0.02 0.01 0.08 .005
Reasoning ability 0.00 0.01 —0.03 0.03 943
Achievement on competencies tests
Flexibility —0.09 0.03 —0.15 —0.04 .001
Tenacity —0.02 0.03 —0.08 0.03 411
Interaction —0.04 0.02 —0.07 —0.01 011
Sex® —0.04 0.02 —0.07 —0.01 .024
School track” 0.45 0.02 0.40 0.49 <.001
Reasoning ability 0.40 0.02 0.36 0.44 <.001

Note. SE = standard error; CI = confidence interval; LL = lower limit;
UL = upper limit.

20 =male, 1 =female. °0 = other school tracks, 1 = Gymnasium.

hypotheses, our results supported the regulatory dilemma hypothe-
sis, and were in line with some of the past research with older
adults (Coffey et al., 2014; Heyl et al., 2007), which found that
people who used both TEN and FLEX tended to experience
greater negative affect. We found that having high levels of both
tendencies was negatively associated with students’ life satisfac-
tion and achievement on competencies tests.

Factorial Validity of TEN and FLEX

When first setting up our latent models, the results revealed that
the 10-item measure of TEN and FLEX used in the NEPS fit the
data poorly. The 10 items were adapted from a longer 30-item
measure developed by Brandtstidter and Renner (1990). The 30-
item measure is widely used in studies on coping with goals, par-
ticularly in cases where goals may be blocked due to the aging
process (e.g., Coffey et al., 2014; Heyl et al., 2007). But its mea-
surement model is rarely explicitly tested before the investigators
test their substantive hypotheses. A few researchers who did test
the measurement model of the original 30-item measure identified
issues with it: Heckhausen (1997) reported that the original Ger-
man version of the TEN scale consisted of two subscales of posi-
tively and negatively worded items. Mueller and Kim (2004)
tested an English version of the measure and found that the direc-
tion of the wording of the items of TEN and FLEX explained
more variance in scores than did the two constructs themselves.
Henselmans et al. (2011) tested the fit of the 30-item measure in
three CFAs in a Dutch sample (1-factor model, 2-target-factors
model, and 2-keying-factors model), and found that all three mod-
els fit the data poorly.

To the best of our knowledge, the fit of the 10 items of TEN and
FLEX used in the NEPS has never been tested in either an adult
sample or a youth sample before. In our sample of youth, a model
of two correlated factors of TEN and FLEX using the 10 items did
not fit the data. Therefore, it was necessary to improve the TEN
and FLEX measure first, which we did using a state-of-the-art

machine learning method using genetic algorithms (Sahdra et al.,
2016; Scrucca & Sahdra, 2015; Yarkoni, 2010). That itself is an
important contribution of the study to the literature. To the best of
our knowledge, the six-item measure of TEN and FLEX we used
in this study is the only well-fitting measure of these constructs
that has been used with youth in the literature. Very few studies
have used the FLEX measure with youth, and none, as far as we
can tell, have used TEN with youth. Greve and colleagues (Greve
& Enzmann, 2003; Greve et al., 2001) have used the 15-item mea-
sure of FLEX to examine its links with the self-esteem of incarcer-
ated youth, but they used regression models with manifest
variables. Thomsen and Greve (2013) used latent path modeling,
but the focus of their study was to test a set of predictors of FLEX.
They did not use TEN, so could not test the factor structure of the
TEN and FLEX items in their sample of adolescents. Future stud-
ies with youth (and adults) could benefit from using the improved
brief measure of TEN and FLEX from our study.

The Regulatory Dilemma of TEN and FLEX

Past research testing the interaction of TEN and FLEX for well-
being-related outcomes has largely focused on older adult samples
and manifest variables (e.g., Arewasikporn et al., 2019; Coffey et
al., 2014; Heyl et al., 2007). Our study is the first that we know of
that tests the complementary and regulatory dilemma hypotheses
in a school students’ sample, and uses SEM methods, which cor-
rect for measurement error. Both TEN and FLEX had statistically
significant positive associations with life satisfaction, which is in
line with prior research showing that these constructs are posi-
tively associated with subjective well-being-related outcomes in
older samples (Brandtstidter & Greve, 1994; Brandtstidter et al.,
1993, Wrosch et al., 2011, 2003). Importantly though, the main
effects of TEN and FLEX on life satisfaction were moderated by
an interaction of the two in our study; FLEX was positively associ-
ated with life satisfaction especially among those who scored low
in TEN. This finding is interesting in the context of early theoriz-
ing about the relative importance of FLEX and TEN in younger
versus older individuals. Brandtstiddter and Renner (1990), when
they originally developed the TEN and FLEX measure, suggested
that people tend to shift from TEN to FLEX with age. Other
research on TEN and FLEX with older adults (e.g., Heyl et al.,
2007) suggests that FLEX may be particularly important for the el-
derly or disabled, who need to accommodate themselves in the
face of reduced functioning. Importantly, our results suggest that
FLEX is also important for youth and may be particularly helpful
for students who find it hard to persist in their goals.

Preliminary analyses regarding the construct validity of TEN
and FLEX showed that these constructs were positively associated
with past semester’s grades in German and mathematics and other
indicators of academic involvement such as students’ attitude to-
ward education, clarity about their future profession, familiarity
with school qualification requirements, and the extent to which
students think about school qualifications. Therefore, TEN and
FLEX seem to be generally beneficial for students. For our key
outcome measure though, we focused on performance in compe-
tencies tests. TEN and FLEX showed small but negative associa-
tions with achievement on competencies tests, though the main
effects were moderated by an interaction, which also had a small
effect size.
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Figure 2

A Region of Significance Plot (Top) and an Interaction Plot (Bottom) of Tenacity Moderating the

Effect of Flexibility on Life Satisfaction (Model 3)

Adjusted Effect of Flexibility on Life Satisfaction Across all Levels of Tenacity
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Note. The dark line on the x-axis on the top plot shows the entire range of the observed data. The rug plots in
the plot in the bottom panel show the distribution of the sample along the two axes. (See Figure S1 in the
online supplementary materials for simple slopes of tenacity at different levels of flexibility). See the online ar-

ticle for the color version of this figure.

One reason for the small interaction effect on achievement on
competencies tests could be that the items of FLEX and TEN mea-
sure coping strategies regarding difficulties with goals in general,
which for students might encompass much more than the difficul-
ties related to academic achievement goals per say. Students face
many challenges during school years, including those related to
education as well as relationships with peers, family members, and
teachers (Ciarrochi et al., 2017). The goal of education is not just
academic achievement but preparing students for the challenges of
life more broadly and enabling them to live a fulfilling life. As
Heckman (2006) notes, the development of noncognitive skills is
becoming increasingly important for the long-term economic suc-
cess of young people. The 21st century desirable traits of the labor
force include self-regulatory capacities, such as TEN and FLEX,
which can help students thrive during and beyond their school

years despite the regulatory dilemma regarding specific tests situa-
tions such as the one observed in the present study.

As was found with older adults’ samples (Coffey et al., 2014;
Heyl et al., 2007); our results revealed strong evidence for the reg-
ulatory dilemma hypothesis. Thus, it does not seem to be benefi-
cial for students’ life satisfaction, nor their achievement on
competencies tests, to have both tendencies of TEN and FLEX,
despite the fact that on their own, these tendencies showed positive
effects, at least for life satisfaction. Having high levels of TEN
and FLEX appear to be counterproductive for students. The reason
for that may be that the two tendencies cancel each other out, at
least in the short run. Past studies on TEN and FLEX in youth
(e.g., Greve & Enzmann, 2003; Thomsen & Greve, 2001) have
largely focused on FLEX and neglected to test TEN alongside.
But accommodative tendency (FLEX), as important as it seems to
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Figure 3

A Region of Significance Plot (Top) and an Interaction Plot (Bottom) of Tenacity Moderating the
Effect of Flexibility on Achievement on Competencies Tests (Model 3)

Note. The dark line on the x-axis on the top plot shows the entire range of the observed data. The rug plots in
the plot in the bottom panel show the distribution of the sample along the two axes. (See Figure S1 in the
online supplementary materials for simple slopes of tenacity at different levels of flexibility). See the online ar-

ticle for the color version of this figure.

be for students, is only one aspect of the dual process framework
(Brandtstiddter & Rothermund, 2002), which also emphasizes
assimilative tendency (TEN). FLEX and TEN appear to be oppos-
ing tendencies, at least among youth, and measuring them both is
important to capture the regulatory dilemma in students.

Practical Implications

Promoting TEN and FLEX in school students may be impor-
tant for their life satisfaction and long-term success. Research
on goals-related interventions in educational settings has shown
the benefits of improving the contents of students’ goals (e.g.,
Latham & Brown, 2006; Poppes et al., 2002), but also how stu-
dents reflect on their goal pursuit; for example, by imagining
negative and positive outcomes of the goals and considering

how they might overcome barriers to the goals (Duckworth et
al., 2013). To the best of our knowledge, there is no published
research on interventions in education that directly target TEN
and FLEX as conceptualized in the dual process theory (Brandt-
stidter & Rothermund, 2002). There is some evidence that
learning about the struggles of great scientists can improve
high school students’ motivation to learn science (Lin-Siegler
et al., 2016), but this intervention seems to target persistence
indirectly and seems to be specific to science education. The
interaction effects in our data suggest the need for targeted
interventions that build on students’ personal strengths, their
predominant tendency in tenacity or flexibility in general. Inter-
ventionists need to be cautious about the regulatory dilemma
inherent in combining the tendencies of tenacious goal pursuit
and flexible adjustment of personal standards.















