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Abstract
Students’ goal strivings are known to be connected with important outcomes, both academ-
ically and with regard to individual well-being. In spite of their importance, our knowledge of
factors contributing to their early development is rather limited. In this longitudinal study on
school beginners (N = 212), we focused on the interrelationships between achievement goal
orientations (mastery; performance-approach; performance-avoidance; work-avoidance) and
two temperamental sensitivities that appear relevant for the developing sense of mastery and
performance in the school setting: interindividual reward sensitivity (reward derived from
social approval and attention) and sensitivity to punishment (propensity to perceive cues of
potential threat in the environment, and react with withdrawal and avoidance). The data were
collected over the first three school years, from grade 1 (7–8 years) to grade 3 (9–10 years),
and analysed using PLS-SEM. As expected, both temperamental sensitivities and achievement
goal orientations remained relatively stable over time. Interindividual reward sensitivity was
related negatively with mastery and positively with performance-approach and performance-
avoidance orientations, from the first through to the third year. Punishment sensitivity had a
positive effect on performance-avoidance orientation, and indirect, reciprocal, negative effects
with performance-approach orientation. The findings provide new knowledge on early rela-
tionships between temperament and goal strivings. Interindividual reward sensitivity appears
consistently associated with performance concerns and decreased mastery strivings. Such
connections may have long-standing negative influence on students’ educational trajectories,
and point to the importance of acknowledging individual differences in temperament and their
role in motivation and learning.
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Introduction

Research focusing on students’ preferences for certain kinds of goals in achievement-related
settings (i.e. achievement goal orientations; Pintrich 2000) recognises individual differences in
the tendency to approach desirable or avoid unwanted outcomes as an important defining
characteristic (Elliot and Covington 2001). However, approach strivings can be differentiated
further, based on whether one aims to develop one’s skills and competence (i.e. mastery goals),
or to demonstrate them by outperforming others (i.e. performance goals) (Dweck and Leggett
1988; Nicholls 1984). One of the key differences underlying the strivings is, then, whether
success becomes defined in terms of self-referential (mastery) or other-referential
(performance) standards. Achievement goal orientations have been found to influence several
educationally relevant consequences, and to remain quite stable over time (for review, see
Niemivirta, Pulkka, Tapola, & Tuominen 2019). However, the factors influencing the emer-
gence of different achievement goal orientations are, as yet, not well understood. The present
study addresses this issue, by examining how temperamental sensitivities may contribute to
their manifestation.

Temperamental reward and punishment sensitivities illustrate individuals’ innate predispo-
sitions to focus either on appetitive (sensitivity to reward) or aversive (sensitivity to punish-
ment) cues in the environment, and to react with approach or avoidance behaviour (e.g.
Rothbart and Hwang 2005). Although these sensitivities are seen as universal, fairly stable
interindividual differences are thought to exist in their relative strength, or the propensity for
them (Corr, DeYoung, & McNaughton 2013). Individuals differ also in what they perceive as
signals of threat of punishment or possibility of reward (Corr 2013), and the same stimulus
(e.g. the company of other people, Corr 2013; novelty, Carver and White 1994; Torrubia,
Ávila, Moltó, & Caseras 2001) can be perceived as either. For example, while less often
considered as a separate reward dimension (for exception, see Colder et al. 2011), dependence
on social approval and attention is nevertheless seen as an aspect of reward sensitivity, whereas
sensitivity to punishment is linked with an aversion to being the centre of attention (e.g.
through speaking in public, Colder and O’Connor 2004; Torrubia et al. 2001) and a tendency
for social anxiety (Kingsbury, Coplan, Weeks, & Rose-Krasnor 2013), especially in novel or
unexpected situations (Torrubia et al. 2001).

Accordingly, it appears that both temperamental sensitivities and achievement goal orienta-
tions focus on individuals’ approach and avoidance tendencies, and that aspects of social
interaction may play a role in both, as a potential source of reward to be sought, or as something
experienced as anxiety-inducing that may lead to the withdrawal behaviour that characterises
punishment sensitivity. However, while temperamental sensitivities are thought to be innate
propensities to react and behave in a certain way (e.g. Rothbart 2007), achievement goal
orientations represent individuals’more flexible, acquired tendencies to select and prefer certain
outcomes, which emerge and develop as a function of one’s learning history and in interaction
with the environment (e.g. Covington 2000; Nicholls, Patashnick, & Nolen 1985; Shin and
Ryan 2014). Consequently, as preceding their emergence over the course of an individual’s
development, temperamental sensitivities might be considered as guiding the propensity for
adopting certain kinds of achievement goal orientations (e.g. Rothbart and Hwang 2005).

In line with this theorising, previous research has explored the relationships between
approach and avoidance temperaments and goals (e.g. Bjørnebekk and Diseth 2010; Elliot
and Thrash 2002). However, longitudinal research on these connections is sparse, and virtually
non-existent during the early school years, and therefore, our aim is to add to this line of
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research by examining the early linkages of temperament and achievement goals over the
course of the first three school years. The existing research has also mostly focused on a
general sensitivity to rewarding stimuli (Bjørnebekk and Diseth 2010; Elliot and Thrash 2002,
2010), while in the present study, we operationalise reward sensitivity more in terms of
reliance on social approval and attention, as these seem to incorporate cues relevant for the
developing sense of mastery and performance in the school setting.

Achievement goals and goal orientations

The aim of understanding and explaining individuals’ achievement behaviour in terms of their
higher-order goals is the starting point of goal-theoretical perspectives on motivation (Nicholls
1989). Achievement goals have been viewed as task-specific and situational, and as more
generalised orientations (for review, see Senko 2016). Both conceptualisations recognise a
division into mastery and performance goals, and particularly performance goals are usually
seen as separable further by an approach-avoidance distinction. Mastery goals describe the aim
of learning, understanding, and skill improvement, and performance goals the aim of demon-
strating ability (performance-approach) and avoiding exposing one’s inabilities (performance-
avoidance) (e.g. Elliot and Hulleman 2017). In addition to the mastery/performance distinc-
tion, also a third class of goals, work-avoidance, has been identified, which refers to a passive,
indifferent attitude towards academic work and learning, with the aim of avoiding exerting any
more than the minimum possible effort on it (Nicholls et al. 1985).

Generally, the adoption of a mastery goal or orientation has been found educationally adaptive,
as they are connected with positive outcomes (e.g. persistence, Sideridis and Kaplan 2011; self-
regulation, Cellar et al. 2011), whereas the opposite is true of both work-avoidance and
performance-avoidance orientations, which have been found to be connected with, for example,
disengagement from schoolwork (King 2014), lower grades and negative well-being (King and
McInerney 2014), and maladaptive coping strategies (Skaalvik 2018) as well as negative
affectivity, depression, and lower self-esteem (Sideridis 2005), respectively. The findings regard-
ing performance-approach goals have been more mixed, as connections with both positive (e.g.
academic success, for review, see Senko, Hulleman, & Harackiewicz 2011) and negative (e.g.
outcome concerns depleting working memory with subsequent impairment of cognitive
performance, Crouzevialle and Butera 2013) outcomes have been discovered. Some recent
studies suggest that these mixed connections may be explained by whether performance-
approach goals are operationalised as competence demonstration (so-called appearance goals)
or as outperforming others (so-called normative goals), with appearance goals being associated
with academically maladaptive, and normative goals with adaptive outcomes (e.g. Hulleman,
Schrager, Bodmann, & Harackiewicz 2010; Senko and Dawson 2017; Senko and Tropiano
2016). However, there have been calls for more research systematically testing this suggestion
(Elliot and Hulleman 2017), and, importantly for the present study, we note the evidence for these
differential effects is based onmeta-analyses of the self-reports of considerably older students (see
Senko and Dawson 2017). Hence, it remains as yet unclear whether very young students can
differentiate between these two types of performance-approach goals, as well as whether their
behavioural expressions would be discernibly different for an external observer.

Another line of research suggests that achievement goals may influence not only academic, but
also social outcomes (e.g. Barrera and Schuster 2018; Darnon, Dompnier, & Poortvliet 2012;
Gonçalves, Niemivirta, & Lemos 2017; Poortvliet and Darnon 2010; Shin and Ryan 2014). Here,
too, endorsing mastery goals has mostly been found to be connected with positive outcomes
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(although cf. Poortvliet 2012), such as adaptive responding to unfavourable social comparison
(Chatzisarantis, Ada, Bing, Papaioannou, Prpa, & Hagger 2016) and being perceived by peers as
more attractive cooperation partners and as having a higher social status (Barrera and Schuster
2018). In turn, performance-approach goals have been associated with maladaptive social
behaviours (Poortvliet and Darnon 2010) and negative peer perceptions (Barrera and Schuster
2018), and performance-avoidance goals with lower likelihood of being named as a friend by
peers (Shin and Ryan 2014).

Once adopted, achievement goal orientations have been found to remain relatively stable
over time in both secondary and upper-secondary schools (Tuominen-Soini, Salmela-Aro, &
Niemivirta 2011) as well as during the early elementary years (Jõgi, Kikas, Lerkkanen, &Mägi
2015; Mägi, Lerkkanen, Poikkeus, Rasku-Puttonen, & Kikas 2010), although studies con-
ducted during the early years remain relatively few. However, as yet, little is known about the
factors influencing the emergence of a given orientation. Given their connections with both
academically adaptive and maladaptive outcomes as well as the more general well-being of
individuals, it appears a pertinent question for educational research to examine these factors,
and thereby attempt to identify antecedents to their adoption.

Temperamental reward and punishment sensitivities

The sensitivities to avoid aversive (punishing) or seek appetitive (rewarding) stimuli are
fundamental motivators of approach and avoidance behaviour, seen as stemming from innate
individual differences in arousability or emotional reactivity (e.g. Corr 2013; Rothbart and
Hwang 2005). These sensitivities are recognised in a number of theoretically similar and to
some extent overlapping conceptualisations of temperament (for overview, see, e.g., Rothbart
and Hwang 2005; Slobodskaya and Kuznetsova 2013), of which the behavioural inhibition
and behavioural approach system (BIS/BAS; Gray and McNaughton 2003) and the approach-
avoidance temperaments (Elliot and Thrash 2002) appear particularly relevant to note in the
present context, as both have been utilised in the relatively sparse previous research into the
connections between temperament and students’ achievement goals (Bjørnebekk 2007;
Bjørnebekk and Diseth 2010; Elliot and Thrash 2002, 2010). Behavioural inhibition is seen
as becoming activated when there is motivation to approach a potential reward, but potential
danger is also perceived (DeYoung 2010), and is characterised by an anxious response of
withdrawal or passive avoidance, whereas behavioural approach describes a propensity for
one’s attention being drawn to and focused on potential or actual rewards in the environment,
and the active pursuit of these.1 Approach and avoidance temperaments, in turn, have been
defined as general, neurobiological sensitivities to reward and punishment that are described,
respectively, by behavioural approach, extraversion, and positive emotionality, and behaviour-
al inhibition, neuroticism, and negative emotionality (Elliot and Thrash 2002).

Temperament is generally seen as relatively stable over time (e.g. Derryberry and Rothbart
1997; Gray and McNaughton 2003; Rothbart and Hwang 2005; Slobodskaya and Kozlova

1 A third, fight-flight-freeze system (FFFS) is seen as governing reactions to fear experiences (e.g., Corr and
Cooper 2016). However, it has been suggested that in the everyday experiences of most people, the kind of fear
postulated as being governed by the FFFS is rare, whereas anxiety and subsequent withdrawal or passive
avoidance, brought on by conflicting goals and related experiences of threat, is fairly commonplace (DeYoung
2010). As the present research deals with elementary-school students in their everyday learning environment, it
appears well-reasoned as well as in keeping with previous research (e.g., Slobodskaya and Kuznetsova 2013;
Torrubia et al. 2001) to focus here on sensitivity to punishment and sensitivity to reward.
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2016), with some findings showing an amount of stability from infancy onwards (Carranza,
González-Salinas, & Ato 2013), although longitudinal research into reward and punishment
sensitivities is somewhat sparse. Behavioural inhibition (Bishop, Spence, & McDonald 2003;
De Decker et al. 2017) and a dimension of behavioural approach describing drive and
persistence (De Decker et al. 2017) have been reported to exhibit normative stability (i.e.
the preservation of individual ranks on a quality; Kagan 1980) in childhood, as have approach
and avoidance temperaments among university students (Elliot and Thrash 2010). Reward
sensitivity has also been observed to increase from early to late adolescence and early
adulthood (Urošević, Collins, Muetzel, Lim, & Luciana 2012).

People differ in what they perceive as threatening or rewarding (Corr 2013), and sensitiv-
ities to different kinds of reward, such as dependence on social acceptance or novelty-seeking
(Cloninger, Svarkic, & Przybeck 1993), have been proposed. Individual differences in the
strength of certain neurobiological indicators have been found to predict individuals’ self-
evaluations in these two reward sensitivities (Cohen, Weber, Schoene-Bake, & Elger, Cohen
2009), giving an indication of their deep-rooted nature. However, reward derived from social
approval and attention has often been either left unconsidered in scales measuring tempera-
ment (Carver and White 1994) or has been included as part of a more general construct of
sensitivity to reward (Torrubia et al. 2001), although the desire for praise, approval, and
making a good impression on others has also been empirically observed to form a distinct
reward dimension (Colder et al. 2011).

Research examining the connections between reward and punishment sensitivity and stu-
dents’ goal pursuits has not, to our knowledge, utilised amulti-dimensional conceptualisation of
reward sensitivity, and the interindividual aspect of reward sensitivity remains quite overlooked,
even though students’ everyday classroom experiences are largely based on social interactions
(e.g. Barrera and Schuster 2018; Shin and Ryan 2014), in which it is likely to become activated.
Different kinds of novel, unexpected, and public social situations may also activate sensitivity
to punishment and lead to withdrawal and avoidance behaviour (Torrubia et al. 2001). These
kinds of experiences and perceptions in the early school years may influence, among other
things, the emergence and establishment of long-lasting motivational orientations.

Connections between reward and punishment sensitivity and achievement goal
orientations

Since temperamental sensitivities influence motivated behaviour (e.g. Rothbart and Hwang
2005), it is plausible that they, in interaction with the individual’s environment (see, e.g.,
Roubinov, Hagan, Boyce, Essex, & Bush 2017), also guide the adoption of achievement goal
orientations. As explicated above, reward sensitivity as well as mastery and performance-
approach orientations are characterised by the approach tendency, and punishment sensitivity
and performance-avoidance orientation by the tendency to avoid or withdraw from perceived
threat (e.g. Elliot and Covington 2001; Elliot and Thrash 2002). However, the aspect of reward
sensitivity describing reliance on social approval and attention (Colder et al. 2011; Torrubia
et al. 2001) appears conceptually more connected with both performance-approach and
performance-avoidance orientations than with mastery orientation, as in the performance
orientations, successful goal attainment is dependent on other people, whereas in mastery
orientation, it is not (e.g. Senko 2016). There also appears to be a parallel between the discomfort
with and withdrawal from novel situations and performing in public associated with punishment
sensitivity (e.g. Bishop et al. 2003; Colder and O’Connor 2004; Torrubia et al. 2001) and
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the focus on and avoidance of potential public failure that differentiates performance-
avoidance orientation from performance-approach (e.g. Elliot and Thrash 2001). Work-
avoidance orientation is to our knowledge unexamined in previous research into the
connections between temperament and goal strivings. Although it is possible that it is less
related with temperamental sensitivities and more with other motivational factors, such as
value beliefs (Tuominen-Soini, Salmela-Aro, & Niemivirta 2012), its connections to social
factors, such as peer influence and teacher support (King and McInerney 2014), makes it
relevant in the present context as well.

In everyday classroom situations, these connections may mean, for example, that social
“success” (e.g. being the centre of attention or outperforming others) represents something to
be sought for some students, whereas others may interpret similar, fairly commonplace social
interactions (e.g. involving competition or having to speak in front of others) differently and
perceive them as a threat to be avoided (e.g. Corr 2013; Derryberry and Rothbart 1997; Tapola
and Niemivirta 2008).

Previous research examining the relationship between temperament and achievement goals has
utilised the approach and avoidance temperament and BIS/BAS conceptualisations. Due to their
conceptual relatedness and partial overlap with reward and punishment sensitivity, the obtained
results seem relevant to consider here. Approach temperament and BAS have been found to be
connected with mastery-approach and performance-approach goals in both pre-teens (Bjørnebekk
2007; Bjørnebekk andDiseth 2010) and university students (Elliot and Thrash 2002, 2010), whereas
avoidance temperament and BIS have been found to be linked with mastery-avoidance and
performance-avoidance goals (Bjørnebekk 2007; Bjørnebekk and Diseth 2010; Elliot and Thrash
2002, 2010). These results, however, have not been entirely straightforward, for avoidance temper-
ament has also been found to predict performance-approach goals (Bjørnebekk and Diseth 2010;
Elliot and Thrash 2002), and BAS to predict performance-avoidance goals (Bjørnebekk 2007),
prompting questions regarding the potential mechanisms behind goal adoption, including a posited
approach-to-avoid tactic (Elliot and Thrash 2001). We suggest that viewing reward derived from
social approval and attention as a separate reward dimension and examining its influence on goal
adoption may increase and support understanding of these relations.

In previous research, this sensitivity to social approval and attention has been
conceptualised as interindividual reward sensitivity (Rawlings, Tapola, & Niemivirta 2017),
and found positively related to work-avoidance and negatively to mastery-intrinsic orientation
(i.e. the goal of improving one’s skills, developing competence, and deepening understanding,
Niemivirta 2002), in contrast to related constructs (approach temperament; BAS) usually being
found positively related to mastery strivings (Bjørnebekk 2007; Bjørnebekk and Diseth 2010;
Elliot and Thrash 2002, 2010). These related constructs have not, however, explicitly included
sensitivity to reward from attention or approval, in particular not as an independent dimension.
In addition to this, it is also interesting that although interindividual reward sensitivity and
punishment sensitivity differ considerably from each other (e.g. punishment sensitivity induces
an aversion to being the centre of attention, which is a central source of interindividual
reward), their effects were found to resemble each other in that both predicted performance-
approach and performance-avoidance orientations positively. Based on this, it would appear
that both of these sensitivities might, in spite of their differences, be involved in the adoption of
performance-related goal orientations, which, in turn, have often been found less adaptive both
academically and from the point of view of subjective well-being (e.g. Crouzevialle and Butera
2013; Skaalvik 2018) as well as socially (e.g. Barrera and Schuster 2018; Shin and Ryan
2014). The role of experiences within the social environment, such as being centre of attention,
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appears important for both sensitivities, although reactions to it may be polar opposites (i.e.
withdrawing from or being drawn to it).

In sum, examining the connections between reward and punishment sensitivities and goal
adoption seems fruitful, the mechanisms of goal adoption are likely to be complex, and
including social attention and approval as a source of reward may be helpful. Further, we
are not aware of any studies examining interrelationships of temperamental sensitivities and
achievement goal orientations over time. Also, the cross-sectional research on these connec-
tions has been conducted among university students (Elliot and Thrash 2002, 2010) or pre-
adolescent students approaching secondary school (Bjørnebekk 2007; Bjørnebekk and Diseth
2010), but research during the first school years is lacking. Further study on these connections
is therefore clearly needed. It appears particularly important to examine whether some
temperamental sensitivities contribute towards the adoption of educationally maladaptive goal
orientations. As these appear to become fairly stable early on, some students may become
disadvantaged from the first school years onwards. An increased understanding of how
motivational orientations develop would further existing knowledge, as well as potentially
contribute towards developing educational practices that support learners of all temperamental
sensitivities.

Present study

The aim of the present research was to examine the stability and predictive relationships
between achievement goal orientations and temperamental sensitivities, namely, interindivid-
ual reward sensitivity (i.e. reward derived from social approval, e.g. praise or attention) and
punishment sensitivity, over the first three school years.

Innate temperamental sensitivities to reward and punishment are considered important
motivators of approach and avoidance behaviour (Corr 2013; Rothbart and Hwang 2005),
and the approach/avoidance distinction is also a central concept in research into motivation,
particularly goals (e.g. Elliot and Covington 2001). While less noted as a separate reward
dimension (for exception, see Colder et al. 2011), reward derived from social approval and
attention is nevertheless recognised in research into temperamental sensitivities (Colder and
O’Connor 2004; Torrubia et al. 2001). Similarly, the dependence or independence of goal
attainment on the actions and reactions of others is an element that differentiates between types
of achievement goal orientations. In addition to these conceptual connections, previous
empirical research has observed links between temperament and goal strivings (Bjørnebekk
2007; Bjørnebekk and Diseth 2010; Elliot and Thrash 2002, 2010). Interindividual reward
sensitivity and sensitivity to punishment have been found connected with more maladaptive
goal orientations (Rawlings et al. 2017), and therefore, in the present study, we focused on
these sensitivities.

We operationalised interindividual reward sensitivity as referring to sensitivity to
reward from an external source (i.e. other people), expressed behaviourally in the form
of seeking attention and/or praise and to impress others, based on previous research
(Colder and O’Connor 2004; Torrubia et al. 2001; see also, Colder et al. 2011). Sensitivity
to punishment was operationalised as timidity and withdrawal from novel, unexpected, or
otherwise difficult situations and an avoidance of failure, likewise based on previous
research (Carver and White 1994; Cloninger et al. 1993; Colder and O’Connor 2004;
Rothbart 2007; Torrubia et al. 2001).

Longitudinal predictions between temperamental sensitivities and... 457



As to the assessment, it has been noted that even older students than our participants have
difficulties evaluating their responses regarding complex dispositional tendencies (Bong, Woo,
& Shin 2013), and using children’s self-ratings of personality has even been entirely discour-
aged (Poropat 2014). More importantly, our data collection began in the spring of the first
grade, when Finnish school children are not yet expected to know how to read. Consequently,
to enable commensurate ratings across the three years of data collection, and as using teacher-
evaluation has been considered valid for assessing children’s temperament (e.g. Bishop et al.
2003; Hirvonen, Aunola, Alatupa, Viljaranta, & Nurmi 2013) as well as motivational tenden-
cies (e.g. Hirvonen, Torppa, Nurmi, Eklund, & Ahonen 2016; Lepola 2004), it was deemed
appropriate for the present research. Given the observer point of view, the wording of the items
was slightly modified from those used previously for adolescents’ and adults’ self-evaluations,
to describe behavioural responses rather than personal experiences.

Regarding achievement goal orientations, we utilised a similarly modified version of an
instrument (Niemivirta 2002) much used in previous research, until now mainly with older
students (for review, see Niemivirta et al. 2019). In the measure, in addition to the overall
division into mastery, performance, and work-avoidance orientations (Nicholls et al. 1985), the
performance orientation is separated further into an approach and avoidance dimension, as is
common in achievement goal research (e.g. Elliot and Thrash 2002; Sideridis and Kaplan
2011).2 With regard to the recent suggestion of distinguishing appearance vs. normative
performance-approach goals (e.g. Hulleman et al. 2010; Senko and Dawson 2017; Senko
and Tropiano 2016), the observer point-of-view restricts us to assessing goals from their
behavioural expression. Additionally, the age of the participating students may further com-
plicate making very fine-tuned distinctions. Therefore, in the present research, we follow the
“goal orientation tradition” (see Senko and Tropiano 2016), in other words, view the
performance-approach goal orientation as representing the higher-order goal of demonstrating
competence by outperforming others, expressed behaviourally as wanting to appear more able
than others and openly comparing one’s skills with those of others. In a similar vein, we see the
performance-avoidance goal orientation as representing the higher-order goal of avoiding
demonstrating a lack of competence that is behaviourally expressed as not wanting to appear
stupid or incapable, and as visibly worrying about this happening (i.e. worrying about doing
less well than others).

Consequently, four orientations were measured, namely, mastery orientation describing the
goal of learning for the sake of itself (i.e. improving one’s skills, developing competence,
deepening understanding); performance-approach orientation entailing the goal of demon-
strating competence by outperforming others; performance-avoidance orientation with the
goal of avoiding being seen as incompetent or failing; and work-avoidance orientation with
the aim of avoiding effort expenditure and completing only the compulsory minimum of tasks.

We expected to find relatively high normative stability in both temperamental sensitivities
and achievement goal orientations. We anticipated interindividual reward sensitivity to predict
mastery orientation negatively and performance-approach, performance-avoidance, and work-
avoidance orientations positively. These expectations are based on previous work (Rawlings
et al. 2017), although given the considerably younger age of the participants in the present

2 The original version recognises intrinsically and extrinsically driven dimensions of mastery, but given the
young age of the students, and the external, formal criteria of learning (e.g., grades) being virtually absent in the
Finnish educational system during these first years of school, we considered mastery here as a one-dimensional
construct.
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research, they remain fairly tentative. We assumed sensitivity to punishment to predict
performance-avoidance orientation positively, in line with previous research (Bjørnebekk
and Diseth 2010; Elliot and Thrash 2002). As to its relationship with performance-approach
orientation, a negative prediction seems theoretically meaningful (temperamental sensitivity to
avoid rather than approach situations where failure is possible), but positive, “approach-to-
avoid” predictions (i.e. student strives to approach success so as to avoid failure) have
sometimes been observed among pre-adolescents (Bjørnebekk and Diseth 2010) and univer-
sity students (Elliot and Thrash 2002; Rawlings et al. 2017). As the participants in our study
are much younger, we refrained from setting an expectation on this relationship.

Method

Participants and procedure

The participants were students (N = 212, 51.5% girls) from 17 classes in six schools in the
metropolitan area in Finland. All in all, 25 class teachers evaluated their students’ tempera-
mental sensitivities and achievement goal orientations using an online questionnaire, in the
spring of the first, second, and third grades, when the students were aged 7–8 years, 8–9 years,
and 9–10 years, respectively.3

Teacher evaluations were received on 232 students in the first year, 197 in the second year,
and 188 in the third year, amounting to 142 students having teacher evaluations from all three
years, 212 students from at least two years, and 262 students from at least one year. In order to
optimise the number of participants in the analyses and minimise loss of data, we chose to
include all students with data from at least two measurement points.4 As the attrition was found
not selective and the imputation valid, our final sample included 212 students.5

All participating schools were in middle-class, largely ethnically Finnish areas of the city.
Participation was voluntary, written consent was given by parents, and confidentiality was
assured.

Measures

Sensitivity to punishment (SP; 5 items, e.g. “The child behaves timidly in new or unexpected
situations”) and sensitivity to interindividual reward (SR; 5 items, e.g. “The child often does
things (e.g., extra school work) simply to be praised”) were measured on a Likert-type scale of

3 In Finnish elementary schools, each class has an allocated class teacher who teaches most subjects to their class
and, whenever possible, stays with them from the first through to the sixth grades, after which students move to
secondary school (Finnish National Agency for Education 2017). In this study, 98% of the evaluations were
given by the same teachers in the second as in the first grade, and around 60% in the third grade as in the second.
Note that the percentage of change in teachers evaluating the students is not directly equivalent to a change in
class teachers as such, as some classes had two class teachers, who completed the evaluation in different years.
4 Of the students (N = 212) included in the present study, 18 had teacher evaluations from the first and third years,
the rest being from consecutive years. Among the students who provided data for only one year (n = 33 in year 1,
n = 2 in year 2, and n = 15 in year 3), those who dropped out after t1 reported slightly lower (p < .05) reward
sensitivity and mastery orientation.
5 To check the stability of our results, we ran three sets of analyses: (1) with N = 142; (2) with N = 212; and (3)
with N = 262, imputing the missing values, where appropriate. The results remained stable across the three sets of
analyses, with only some slight differences mainly due to the variation in statistical power.
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1 “hardly ever” to 4 “very often”, using a previously validated instrument (Rawlings et al.
2017) modified to enable observer- rather than self-evaluations, utilising items from previous
research (Carver and White 1994; Cloninger et al. 1993; Colder and O’Connor 2004; Rothbart
2007; Torrubia et al. 2001). Achievement goal orientations were measured using a similarly
modified version of an instrument (Niemivirta 2002) extensively used in previous research
(see, e.g., Niemivirta et al. 2019). Four dimensions of achievement goal orientations, namely,
mastery (e.g. “Learning and understanding are visibly important for the child”); performance-
approach (e.g. “It is important for the child to do better than other students”); performance-
avoidance (e.g. “The child is clearly afraid they’ll do worse than others”); and work-avoidance
(e.g. “The child tries to take the easy way out”), were measured on a Likert-type scale of 1 “not
true at all” to 4 “very true”, with two items per orientation. All items are given in Table 1.

Analyses

The data were analysed using Partial Least Lquares structural equation modeling (PLS-SEM).
PLS-SEM is considered a viable alternative to CB-SEM when running a complex model on
data with a small numerus (Sarstedt, Ringle, & Hair 2017), as it does not impose strict
distributional assumptions on data (Sanchez 2013).6 We used the “plspm” package
(Sanchez, Trinchera, & Russolillo 2015) with R software version 3.2.3, with a centroid
weighting scheme for estimating inner weights, and a bootstrapping procedure with 500
bootstrap samples for estimating parameter significance. Missing values were imputed using
the “missForest” package (Stekhoven 2013), an iterative imputation method using a random
number generator that has been shown to perform well also in data settings with complex
interactions and non-linear relations (Stekhoven and Bühlmann 2011).

Unlike CB-SEM, PLS-SEM does not have a straightforward goodness-of-fit index (Hair Jr,
Hult, Ringle, & Sarstedt 2014). Rather, various evaluation criteria are considered together, to
assess the model. Internal consistency reliability is evaluated using composite reliability
(values .60–.70 considered adequate for exploratory research; Hair Jr et al. 2014). Convergent
validity is checked using indicator loadings, which should be significant and greater than .7,
and average variance extracted (AVE), which should be above .5 (Hair Jr et al. 2014).
However, regarding indicator loadings, recommended practice is to remove indicators with a
loading between .40 and .70 only if removing the item results in an increase of either the
composite reliability or the AVE above the threshold values (Hair Jr et al. 2014). To establish
discriminant validity, the loadings of indicators on their intended constructs should be greater
than their crossloadings on other constructs, and the square root of the AVE of each latent
variable should be higher than its correlation with other latent variables (Fornell-Larcker
criterion; Hair Jr et al. 2014).

6 Note that analyses were also run in the covariance-based structural equation modeling (CB-SEM) framework,
including initial testing for factorial invariance and correlated residuals over time with exploratory structural
equation modeling, which gave an adequate fit, χ2 (1186) = 1956.268, p < .001; RMSEA .055, CFI = .916. Due
to the fairly complex model, examining the predictive relationships between latent factors in the CB-SEM
framework through a cross-lagged panel model was somewhat inappropriate. However, running the cross-lagged
panel model in CB-SEM with single-item latent variables (formed from composite scores) with both N = 262 (χ2

(65) = 150.081, p < .001; RMSEA .071, CFI = .954, SRMR = .077) and N = 212 (χ2 (65) = 142.285, p < .001;
RMSEA .075, CFI = .956, SRMR = .079) gave almost identical results to the predictive effects we report here,
obtained using full item-level information in PLS-SEM. Unfortunately, the number of teachers and class sizes
were not large enough for appropriately running the analyses with an estimation method that takes into account
the possible clustering effect.
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A measurement model based on theoretical considerations was specified, with items
defined as loading on their respective latent factors (SP; SR; mastery, performance-approach,
performance-avoidance, work-avoidance orientations) at each of the three measurement points.
Regarding the structural model, as the developmental connections between the behavioural
manifestation of temperamental sensitivities and motivational tendencies could be assumed to
be cyclical rather than unidirectional in nature (see Rothbart and Hwang 2005), and as
previous research does not offer direct evidence for causal predominance, we estimated the
effects as reciprocal. Consequently, each construct (temperamental sensitivities as well as
achievement goal orientations) at the third measurement point (t3) was regressed on each
construct at the second measurement point (t2), and similarly each construct at t2 on each
construct at the first measurement point (t1). The model specified is illustrated in Fig. 1.

The factor structure of the specified measurement model was examined. All indicator
variables had loadings > .50 on their intended latent variables, with the majority being > .70
(see Table 1). One SP item had a high crossloading at t1, but as this reduced considerably at
subsequent measurement points, and as at all time points, the Dillon-Goldstein’s (DG) ρ
composite reliability value was > .80, AVE > .50, and the Fornell-Larcker criterion was met,
no items were removed, as recommended by Hair et al. (Hair Jr et al. 2014). Discriminant
validity was also established using the heterotrait-monotrait (HTMT) inference criterion
(Henseler, Ringle, & Sarstedt 2015). Multicollinearity was checked using the variance inflation
factor (VIF), the value of which remained below the threshold of 5. Descriptive statistics, DG ρ
values, and latent variable correlations are given in Table 2.

Table 1 Bootstrapped factor loadings of all latent variables

Factors and items Time 1 Time 2 Time 3

Sensitivity to punishment
The child behaves timidly in new or unexpected situations. .76 .78 .72
The child withdraws or gives up easily in difficult or awkward situations. .81 .75 .72
The child would have more potential, but they hold it back. .69 .60 .72
The child avoids talking or performing in public (e.g., answering in class). .74 .76 .73
The child aims to avoid failure more than to succeed. .61 .69 .75

Sensitivity to reward
The child often does things (e.g., extra school work) simply to be praised. .65 .70 .52
The child enjoys being the centre of attention. .77 .82 .83
The child will act impulsively simply to get a reward or positive feedback. .76 .72 .84
The child aims to impress their classmates or teacher. .81 .83 .90
The child expresses publicly their satisfaction and pleasure in successes and praise. .65 .58 .72

Mastery orientation
Learning and understanding are visibly important for the child. .93 .94 .94
The child enjoys working also on challenging tasks. .93 .95 .95

Performance-approach orientation
It is important for the child to do better than other students. .88 .94 .93
The child has a tendency to compete with others, e.g., when doing tasks or taking tests. .92 .87 .91

Performance-avoidance orientation
It is important for the child not to appear stupid or incapable in front of other students. .92 .90 .73
The child is clearly afraid they’ll do worse than others. .84 .79 .94

Work-avoidance orientation
The child tries to take the easy way out. .95 .95 .97
The child avoids tasks and tries to manage their schoolwork with as little effort as
possible.

.94 .95 .97

All factor loadings are significant at 95% CI

Longitudinal predictions between temperamental sensitivities and... 461



Results

The structural model significantly explained the variance of all endogenous variables, with the
R2 values ranging from .29 (performance-avoidance orientation in the second year) to .57
(work-avoidance orientation in the second year). The explained variance of all dependent
variables and all predictive effects, with significance levels indicated with 95% confidence
intervals (CI), is given in Table 3.

Both temperamental sensitivities and all achievement goal orientations exhibited
normative stability, with all autoregressive effects significant at 95% CI and the stabil-
ities of temperamental sensitivities ranging between β = .53 (sensitivity to reward be-
tween t1 and t2; sensitivity to punishment between t2 and t3) and β = .59 (sensitivity to
reward between t2 and t3), and of achievement goal orientations between β = .25
(performance-avoidance orientation between t1 and t2) and β = .63 (performance-ap-
proach orientation between t1 and t2).

Some interesting asymmetrical patterns of reciprocal effects were observed. First, SR
in the first year negatively predicted change in mastery orientation in the second year,
which, in turn, negatively predicted change in SR in the third year. Second, there was a
similar, but positive, asymmetrical reciprocal effect between performance-approach
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Fig. 1 The longitudinal cross-lagged panel model to be estimated. Correlations are shown with dotted,
autoregressive effects with dashed lines
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orientation and SR. Third, SR in the first year also positively predicted change in
performance-avoidance in the second year, and in the third year, the relationship was
reciprocal, so that SR and performance-avoidance both positively predicted change in
each other. Fourth, there were similar, sequential, and in part reciprocal predictions
between work-avoidance and mastery orientations, so that work-avoidance orientation
in the first year negatively predicted change in mastery orientation in the second year,
and both orientations negatively predicted change in each other in the third year. In
addition to these reciprocal effects, change in SR in the third year was predicted
negatively by SP and positively by work-avoidance orientation in the second year, and
in performance-avoidance orientation in the third year positively by SP in the second
year. All significant effects are illustrated in Fig. 2.

Some indirect effects were also observed. SP and performance-approach orientation in
the first year negatively predicted change in each other in the third year, although no
direct effects were observed between them. Mastery and work-avoidance orientations in
the first year negatively predicted change in each other in the third year. Change in SR in
the third year was negatively predicted by SP and positively by work-avoidance orien-
tation in the first year, and change in performance-avoidance in the third year positively
by both SP and SR in the first year. All indirect effects are given in Table 4.
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Fig. 2 Results of PLS-SEM analysis illustrated. For clarity, factor loadings of observed variables and correlations
of latent variables are omitted, and only significant (CI 95%) effects (β) are reported. Autoregressive effects are
shown with dashed lines



Discussion

The purpose of this study was to examine the stability of and predictive interrelationships
between sensitivity to punishment and sensitivity to interindividual reward and achievement
goal orientations, over the course of the first three school years. As expected, both tempera-
mental sensitivities and all achievement goal orientations exhibited relatively high normative
stability over time. With regard to temperamental sensitivities, this reflects previous results
where (mother-rated) punishment sensitivity and motivated behaviour for pursuit of rewarding
goals remained relatively unchanged over a two-year period (De Decker et al. 2017). The
stability of achievement goal orientations is in line with children’s self-evaluations reported in
previous research (Jõgi et al. 2015; Mägi et al. 2010), although the stability of performance-
avoidance orientation in the present research was somewhat lower than the stability of the
other orientations and temperamental sensitivities.

Regarding the predictive relationships between temperamental sensitivities and achieve-
ment goal orientations, the results mostly supported our tentative assumptions, thus suggesting
that students’ temperamental sensitivities and motivational tendencies become quite consis-
tently linked in teachers’ evaluations, already from an early age onwards. As assumed,
interindividual reward sensitivity had a negative relationship with mastery, and positive with
performance-approach, performance-avoidance, and work-avoidance orientations. Apart from
work-avoidance orientation, the observed relationships were asymmetrically or fully recipro-
cal. As noted earlier, the reciprocity of the effects should not be interpreted as implying strict
causality, but should, rather, be seen as an empirical prediction that illustrates the cyclic nature
of the (teacher-interpreted) behavioural manifestations of the students’ sensitivities and ten-
dencies, and reflects their individual ways of behavioural regulation and adjustment to the
school context. The observed connections are in line with previous findings (Rawlings et al.
2017), and suggest that already at a young age, high levels of the need for praise and/or
attention from others may distract students from the enjoyment of learning and may, instead,
introduce performance concerns and work-avoidance. One possible reason might be attention-
al bias (Derryberry et al. 2003). That is, if the sensitivity to social approval and attention is
high, a student may define the desired end result as gaining positive or avoiding negative
attention also in educational settings. As a consequence, the student’s focus in learning
situations might be on the outcome (i.e. performance as a means to gain social approval or
attention) instead of the task or learning itself, and the possibility of failing to reach the goal
makes the student more vulnerable to worry, negative affect, and concerns over the adequacy
of their performance. In other words, the self is at stake.

The connections observed here between sensitivity to interindividual reward and the
performance orientations also appear notable in light of recent research linking performance-
approach goals with maladaptive social behaviours (for review, see Poortvliet and Darnon
2010), and both performance-approach (Barrera and Schuster 2018) and performance-
avoidance (Shin and Ryan 2014) goals with more negative peer perceptions. The mechanisms
that may underlie a development from being sensitive to or needing others’ praise and attention
to perceiving (and, perhaps, being perceived) and treating them as adversaries remain beyond
the scope of the present study, but appear worthwhile of further examination in future studies.

As to sensitivity to punishment, although it remained less connected with the other
constructs than expected, it did predict performance-avoidance orientation positively between
the latter two measurement points, in line with our expectation, as well as interindividual
reward sensitivity negatively. It is also worth noting that sensitivity to punishment and
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performance-approach orientation correlated negatively at both successive measurement
points, and there was a reciprocal, indirect (i.e. from first to third year) negative effect between
them. While theoretically meaningful (punishment sensitivity inducing dislike of and with-
drawal from competition with peers), this negative relationship is contrary to the results of
previous research with adult students (Rawlings et al. 2017), as well as some other previous
findings obtained from older students (Bjørnebekk and Diseth 2010; Elliot and Thrash 2002).
For students high in punishment sensitivity, adopting a performance-approach orientation has
been seen as an approach-to-avoid strategy (Elliot and Thrash 2001). This effect not being
observed during the first school years suggests that the strategy may arise over time as one
progresses through school, as a way of coping with the anxiety and fear of failure associated
with this temperamental sensitivity. More longitudinal research with different age groups is
needed to examine this possibility further.

Regarding the relationships between achievement goal orientations, we also found negative
reciprocal predictions between mastery and work-avoidance orientations. The finding reflects
previous research with older students, where strong negative correlations have been discovered
between the two orientations (e.g. King and McInerney 2014; Tuominen-Soini et al. 2011).
While it is somewhat striking that academic avoidance should occur already during the first
school years, it does reflect the results of some recent person-oriented studies, where small
groups of amotivated students have been identified in the early elementary years (e.g.
Schwinger, Steinmayr, & Spinath 2016; see also, Archambault, Eccles, & Vida 2010). It
should be noted, however, that these studies have not generally measured work-avoidance
goals or goal orientations explicitly, but rather, have inferred amotivation from low scores in
mastery goals or subjective task value. Overall, work-avoidance goals and orientations have
been considerably less studied in previous research, in comparison with (dimensions of)
mastery and performance goals and orientations (King and McInerney 2014). The negative
predictions observed in the present study support the suggestion that including work-
avoidance orientation may add valuable information to the understanding of students’ goal
strivings, from the early school years onwards.

Overall, the results offer new knowledge about the development of and connections
between temperamental sensitivities and motivation during the early school years. Their
stability and early linkages appear educationally important. Interindividual reward sensitivity
being negatively related to mastery and positively to performance-avoidance orientation
appears particularly noteworthy, given mastery orientation is linked with various educationally
and socially adaptive (e.g. Chatzisarantis et al. 2016; Sideridis and Kaplan 2011) and
performance-avoidance with maladaptive (e.g. Shin and Ryan 2014; Sideridis 2005) outcomes.
High levels of interindividual reward sensitivity manifesting as these connections, especially
already at these early stages in students’ academic careers, may leave students prone to this
sensitivity in an educationally as well as socially disadvantaged position. It is also interesting
that interindividual reward sensitivity is positively related to both performance-approach and
performance-avoidance orientations, which, while often found to correlate positively (e.g.
Pulkka and Niemivirta 2015; Tuominen-Soini et al. 2011), could be considered as fairly
different ways of responding to a concern over one’s performance relative to others. Interin-
dividual reward sensitivity may induce a proneness for these kinds of performance concerns,
and the adoption of either approach or avoidance goals in response may depend, for example,
on the relative strength of other temperamental sensitivities (Rawlings et al. 2017), environ-
mental factors, or a combination of these. More research into the mechanisms of these
connections is needed.
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Limitations and suggestions for future research

The study has some limitations. An important aspect to consider is our use of teacher-reports
exclusively. Teacher evaluations of students’ temperamental sensitivities and motivational
orientations illuminate an aspect of the phenomena and their connections, but do not cover
them entirely, as outcomes associated with a given temperament do not necessarily generalise
across contexts (Wachs and Kohnstamm 2001). The inner states of others have to be inferred
from their behaviour (e.g. Dicke, Lüdtke, Trautwein, Nagy, & Nagy 2012), and as people may
behave differently in different contexts, teacher-, parent-, and self-evaluations of some dimen-
sions of temperament (e.g. De Decker et al. 2017; Viljaranta et al. 2015) and achievement goal
orientations (e.g. Dicke et al. 2012) have not always been in agreement. Although we have
attempted to focus on behavioural expressions of temperamental sensitivities and motivational
orientations in our operationalisation, some dimensions may be inherently less “visible”
(Kenny and West 2010) than others. For example, accurately judging in others traits that load
onto neuroticism (e.g. discomfort with uncertainty and complexity, concern over one’s ade-
quacy) has been found challenging (Funder and Dobroth 1987). As these traits characterise
also punishment sensitivity, it may follow that its expected relationships were harder for
teachers to detect. In future research, utilising multiple informants and examining similarities
and differences in their evaluations might give a more comprehensive picture.

However, the way the present results quite closely reflect those obtained from adults’ self-
evaluations of their temperament and motivation (Rawlings et al. 2017) supports considering
teachers’ evaluations as fairly accurate representations of their students’ actual sensitivities and
tendencies. Closeness to the person is seen as greatly improving accuracy of evaluation (Kolar,
Funder, & Colvin 1996; see also, Kenny and West 2010), and as class teachers spend
practically every school day in its entirety with their classes, they may be very well acquainted
with their students. Also, both temperament and achievement goal orientations remained
relatively stable between the second and third years in spite of some change in teachers
completing the evaluations, suggesting coherence in the assessment. Finally, also the respec-
tive correlations between mastery and performance-approach orientations, and performance-
approach and performance-avoidance orientations resemble those obtained from self-
evaluations in previous research with similar age groups (e.g. Bong 2009), suggesting
accuracy of the teachers’ ratings.

One methodologically challenging issue concerns the possible clustering of responses due
to a teacher effect. A larger sample would help in this matter, although the problem remains
that in the Finnish educational system, the class sizes during the first school years are often
relatively small, due to which the methodological options to deal with this are somewhat
limited. Also, a more socio-economically and ethnically diverse and representative sample
would enable broader generalisation of the results.

Conclusions

Our findings provide new knowledge on the stability of and interplay between students’
temperamental sensitivities and goal tendencies during the first school years. In teachers’
evaluations, students’ temperamental sensitivities and achievement goal orientations appear
relatively stable, and seem to become linked from an early stage. We see as particularly
noteworthy the way interindividual reward sensitivity appears to be associated with
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performance concerns and with a decrease in mastery-oriented strivings. This kind of linking
may have long-lasting significance with regard to students’ learning and school experiences,
and emphasises the importance of an understanding of and responsiveness to students’
temperamental sensitivities right from the early school years onwards.
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