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Abstract Learning in a teaching practicum is highly intraindividual. However, to
date, this dynamic process has been investigated mainly through trait-like, interindi-
vidual (between-person) statistics, whereas a state-like intraindividual (within-per-
son) perspective, especially regarding motivation, has been rarely applied. This study
aimed to disentangle the basic needs of 115 preservice teachers into their trait-like,
interindividual and state-like, intraindividual proportions using biweekly measure-
ment occasions. This analytical approach allowed us to relate preservice teachers’
situational basic needs satisfaction to specific learning occasions in the practicum.
Applying a random intercept cross-lagged panel model, we found generally few
carry-over effects from measurement occasion to measurement occasion. Further-
more, negative cross-lagged interrelations between competence and autonomy as
well as competence and relatedness were found at the beginning of the teaching
practicum. School mentoring predicted the general satisfaction of all three basic
needs. Implications of this new analytical perspective for further research are dis-
cussed.
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Befriedigung von Grundbediirfnissen wihrend des Praxissemesters:
Intraindividuelle Perspektiven auf die Motivation von
Lehramtsstudierenden und interindividuelle Zusammenhiinge zum
Mentoring

Zusammenfassung Lernen im Praxissemester ist im hohen Male intraindividu-
ell. Dieser dynamische Prozess wurde jedoch bisher vor allem durch interindivi-
duelle statistische Verfahren untersucht, wihrend eine intraindividuelle Perspektive,
insbesondere hinsichtlich motivationaler Konstrukte, selten angewandt wurde. Ziel
der Studie war es, psychologische Grundbediirfnisse von angehenden Lehrpersonen
zu intersuchen, indem diese in ihre interindividuellen und intraindividuellen Be-
standteile partitioniert werden. Hierzu wurden insgesamt 115 Lehramtsstudierende
zweiwochentlich wihrend des Praxissemesters befragt. Dieser analytische Ansatz
ermoglichte es, die situative Erfiillung psychologischer Grundbediirfnisse von Lehr-
amtsstudierenden mit spezifischen Lernanlidssen im Praktikum in Beziehung zu set-
zen. Analysen mithilfe eines Random Intercept Cross-Lagged Panel Modells zeigten
insgesamt geringe Ubertragungseffekte der Befriedigung der Grundbediirfnisse von
Messzeitpunkt zu Messzeitpunkt. Dariiber hinaus traten zu Beginn des Praxissemes-
ters negative Zusammenhinge zwischen Kompetenz und Autonomie sowie zwischen
Kompetenz und sozialer Eingebundenheit auf. Das Mentoring an den Praktikums-
schulen sagt die allgemeine Befriedigung aller drei Grundbediirfnisse voraus. Die
Implikationen dieses neuen analytischen Ansatzes fiir die weitere Forschung werden
diskutiert.

Schliisselworter Selbstbestimmungstheorie - Mentoring - Praxissemester -
Lehrerbildung - Cross-Lagged Analyse

1 Introduction

Preservice teachers (PSTs) experience multiple learning situations (e.g., in class,
with a mentor teacher, or with the school principal) during their teaching practica
(Clarke and Collins 2007). Recently, research has focused on PSTs’ motivations in
various learning situations (Ranellucci et al. 2020; Ulrich et al. 2020). Considering
possible sources of tension (e.g., first teaching experiences, incoherence between
school and university mentoring, and multiple lesson preparations) that PSTs are
confronted with in a teaching practicum, the question arises of how they experience
self-determined motivation (Ryan and Deci 2000) during this time and if their mo-
tivations change. The influence of learning experiences on motivational outcomes
has been widely acknowledged by motivation theories, such as social cognitive the-
ory (Tschannen-Moran et al. 1998) and situated expectancy-value theory (Eccles
and Wigfield 2020). Previous research has shown that learning opportunities that
foster self-determined motivation—for instance, autonomy-supportive interventions
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(Perlman 2011) or self-determination-supportive university courses (Karaarslan et al.
2014)—support PSTs’ learning to teach as well as their intrinsic motivation and
beliefs about themselves. Thus, school mentoring is relevant for strengthening PSTs’
self-determined motivation and for satisfying their basic needs (Burger et al. 2021).

Learning is a highly intraindividual process (Molenaar 2004). Therefore, recent
research highlights state-like, intraindividual dynamics (e.g., situated expectancy-
value theory; Eccles and Wigfield 2020) in addition to the more common trait-like,
interindividual perspective (Molenaar 2004). Within teacher education, researchers
aim to monitor the state-like, intraindividual dynamics of learning, for example, in
a teaching practicum (Rupp and Becker 2021). This is relevant for gaining knowl-
edge on how to improve teaching practica as a powerful learning experience for
novice teachers (Ulrich et al. 2020). In this context, there is increasing evidence
of how mentoring affects PSTs’ self-efficacy beliefs intra- and interindividually
through contextual factors or discourse strategies (Klassen and Durksen 2014; Rupp
and Becker 2021). From a methodological perspective, there is especially a need for
longitudinal designs with multiple measurement occasions (Bardach and Klassen
2021), through which researchers can make assumptions about these state-like, in-
traindividual learning processes and interrelated motivational beliefs.

The present study contributes new evidence to the existing methodological re-
search gap by applying a panel design with biweekly measurements to capture
the state-like, intraindividual dynamics from previous and subsequent measurement
occasions with regard to the three basic needs—competence, autonomy, and relat-
edness—over the course of a teaching practicum. Furthermore, this study explores
the influence of the satisfaction of the three basic needs on each other on a state-
like level. Additionally, we examine the influence of the overall perceived mentoring
quality in the school and university on PSTs’ generally experienced levels of the
three basic needs. Thus, we aim to contribute new knowledge about PSTs’ state-like,
intraindividual learning processes and trait-like, interindividual learning outcomes
in a teaching practicum.

2 Theoretical background
2.1 Self-determination theory

Self-determination theory (SDT) explains developmental and situational features
of the interaction of socio-contextual factors and a person’s motivation (Ryan and
Deci 2000; Vansteenkiste et al. 2020). Self-determined motivation is enhanced when
the three basic psychological needs—competence, autonomy, and relatedness—are
satisfied (Ryan 1995). Basic Psychological Need Theory is referred to as a central
mini-theory within SDT (Vansteenkiste et al. 2020) and its basic psychological needs
are “assumed to represent the underlying motivational mechanism that energizes
and directs people’s behaviour” (Van den Broeck et al. 2010, p. 982). Besides their
importance for self-determined motivation, basic psychological needs are believed
to be beneficial to an individual’s adjustment, integrity, and growth (Ryan 1995).
Whether the basic needs are satisfied and what consequences arise from the extent

@ Springer



198 M. FE. Jihne et al.

of the satisfaction largely depend on the social context. One pivotal aspect of SDT
is that intrinsic motivation is viewed as a person’s situational capacity (Ryan et al.
2021). In this regard—and as part of a burgeoning interest in basic psychological
needs—studies have increasingly started to view basic needs in a dynamic and bidi-
rectional interface (Vansteenkiste et al. 2020). With a few exceptions (e.g., Aldrup
et al. 2017; Smit et al. 2021), dynamical interrelations have not yet been adopted in
teacher education. Next, we summarize key findings on PSTs’ basic psychological
needs and extend the abovementioned claims of SDT to the teaching practicum.
SDT has been connected to educational contexts, especially regarding students at
school (Jang et al. 2012; Niemiec et al. 2010), where autonomy-supportive teaching
enhances various personal facets and learning processes as well as outcomes (Reeve
et al. 2004). In this context, spillover effects within basic needs satisfaction and
perception have been reported (Jang et al. 2012). Although less studied, basic needs
satisfaction has been revealed to be important for PSTs’ and beginning teachers’
own learning. Aldrup et al. (2017) showed that the satisfaction of competence and
relatedness to their students mediates the relationship between stress exposure and
well-being for beginning teachers on an intraindividual level.

Smit et al. (2021) investigated PSTs’ feelings of competence and motivation in
a teacher education course with the scope of preparing PSTs to conduct labora-
tory experiments in biology on a state-like, intraindividual level. Using a dynamic
structural equation modeling approach, Smit et al. showed how PSTs’ previous mo-
tivation related to their subsequent momentary motivation (carry-over effects) and
how previous feelings of competence were negatively correlated with momentary
motivation (spillover effects) within a course unit (beginning and end). The findings
indicate that PSTs are likely to return to a situation with their set point of high or
low momentary motivation. When PSTs, in turn, showed higher/lower competence,
this led to subsequent lower/higher motivation on a state-like, intraindividual level.
A sawtooth pattern was found based on negative autoregressive coefficients for com-
petence, suggesting anti-persistence, which means that PSTs showed back-and-forth
shifting in their momentary motivation. The authors concluded that every session
provided new challenges for PSTs.

Similarly, studies by Korthagen and Evelein (2016) and Perlman (2011) revealed
that PSTs’ experience of basic needs satisfaction influences teaching behavior—for
instance, motivating and effective behaviors—on a trait-like, interindividual level.
Karaarslan et al. (2014) showed that interventions that are structured in light of SDT
enhance PSTs’ motivations for environmental contents. In the following paragraphs,
we refer to these basic needs in more detail and relate them to preservice teachers’
learning in the teaching practicum.

Competence, defined as the experience of effectiveness and mastery (Vansteenkiste
et al. 2020), involves several ever-changing components during a teaching perfor-
mance (Blomeke et al. 2015). Research on PSTs’ competence fulfillment has shown
a dynamic interplay between competence and motivation on a state-like, intrain-
dividual level. This finding can be extended to the teaching practicum, where—as
in Smit et al.’s (2021) study—explicit hands-on experiences are pivotal for gaining
competence and needs fulfillment. However, experiences of mastery may not occur
in a positive linear direction across different situations in the teaching practicum
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(Rupp and Becker 2021). Rather, PSTs experience gains and losses, indicating that
the teaching practicum provides different and sometimes challenging situations that
make it difficult to develop stable competencies. This expected fluctuation also
relates to mentoring style (Rupp and Becker 2021).

Research on relatedness has defined this basic universal need as an overall feeling
of belonging (e.g., “I feel connected to my students”; Klassen et al. 2012). While
different interpersonal relationship qualities should not be equated with the need for
relatedness, poor relationships are harmful to teachers’ sense of relatedness (Spilt
et al. 2011). One’s evaluations of interpersonal relationships are unique, dyadic, and
thus related to certain persons rather than a whole community (Pianta et al. 2003).
PSTs might, for instance, seek an affectional bond with their principal, impacting
their professional and personal well-being (Peters and Pearce 2012). Teaching prac-
tica pose a much more challenging condition to the need for relatedness. Spilt et al.
(2011) argued that “the time spent in the proximity of students probably triggers ...
[a teacher’s] desire for unity and togetherness with students” (p. 465). Frequent
changes to the classes in which PSTs teach during the teaching practicum, often in
a relatively short period of time, are maladaptive for building a stable and secure
base with colleagues, mentors, and students (cf. Spilt et al. 2011). As a result, we
assume the fulfillment of the need for relatedness to be dynamic on a state-like,
intraindividual level over time.

Autonomy is PSTs’ most prominent need in their teaching practicum. It is fulfilled
when PSTs “experience that they can be authentic, have room for their own ideas
and choices, and can develop accordingly” (Korthagen and Evelein 2016, p. 235)
while teaching. Throughout the teaching practicum, PSTs increasingly strive for au-
tonomy. From our experience, some PSTs have the opportunity very early to teach
autonomously based on their interests and values, for instance, due to a lack of
teachers for certain subjects. For other PSTs, however, this may take much longer.
Besides these school-contextual factors, the role of mentoring styles must be consid-
ered (Mena et al. 2016). Constructivist mentoring lowers beginning teachers’ levels
of emotional exhaustion by supporting their autonomy needs fulfillment, indicat-
ing that more collaborative mentors support mentees’ autonomy and mental health
while they transition to the teaching profession (Burger et al. 2021). Adaptive men-
toring, which can be seen as a primer for a more intraindividual perspective on PST
learning, has drawn much attention in recent years (Van Ginkel et al. 2016). This
perspective highlights the situational impact on PSTs’ needs fulfillment, especially
when Vvan Ginkel et al.’s (2016) notion of the individual adaption toward PSTs’
emotional states or adapting the mentoring conversation to the mentee’s reflective
capacity is considered (Kuhn et al. 2022). Specifically, the latter has been under-
pinned by a recent intraindividual study by Rupp and Becker (2021). Based on this
evidence, we assume that autonomy fluctuates from situation to situation during the
teaching practicum.

Although basic needs satisfaction has been studied in the early stages of the
teaching career (e.g., Aldrup et al. 2017), there are, to our knowledge, no studies
available that capture how basic needs satisfaction naturally develops over the course
of a teaching practicum. With a random-intercept cross-lagged panel analysis, we
build on Smit et al.’s (2021) relatively new approach to modeling carry-over and
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spillover effects in teacher education and examined bidirectional influences of basic
needs satisfaction during the teaching practicum.

2.2 Learning during a teaching practicum

A teaching practicum is a practical opportunity for teacher students to gather mastery
and vicarious experiences and is widely integrated in teacher education curricula
(Groschner et al. 2015). More precisely, it aims at the development of competences,
professional identity, and motivation in PSTs (Hascher and Hagenauer 2016). Those
qualities can be developed both as learning in progress and as learning outcomes.
Affective-motivational learning, especially regarding opportunities to learn to teach,
is regularly rated highly by PSTs (Ulrich et al. 2020). With a look at how different
variables affect PST learning, the offer-and-use model (Hascher and Kittinger 2014)
shows that both external offers (e.g., mentoring quality and quantity of learning
offers) and internal competences (e.g., motivational, emotional, and cognitive) to
use these offers influence PSTs’ learning outcomes in a teaching practicum. To
support the use of both school and university offers, strong collaboration between
all involved institutions is needed (Groschner 2019).

The learning outcomes of a teaching practicum can be viewed from both state-
like, intraindividual and trait-like, interindividual perspectives. Previous research
thoroughly used trait-like, interindividual approaches, which are based on sample
means, to explain learning in a teaching practicum (Lawson et al. 2015) as well
as its enhancement through various interventions (e.g., collaborative coaching and
video feedback; Kleinknecht and Groschner 2016; Prilop et al. 2020). Regarding
a differential learning perspective for PSTs in a teaching practicum (Festner et al.
2020), in the present study, we aimed at an expanded view by taking into account
state-like, intraindividual aspects of PSTs’ motivation as well as the influence of
external offers on PSTs’ learning.

2.3 The role of intraindividual learning processes

Every learning process is highly intraindividual, with variations in success and re-
lationships with affective-motivational aspects. In order to design teaching practica
and associated learning opportunities (e.g., school and university mentoring) appro-
priately, research needs to gain further knowledge on the development of PSTs’
learning. This includes knowledge on the state-like, intraindividual dynamics of
PSTs’ learning and on the situations affecting these dynamics. Previous research
has viewed those state-like, intraindividual learning processes mainly as processes
that can be described through interindividual, ergodic means (i.e., averages such as
differences and changes in sample-based means). The nonergodic approach stresses
the need to explicitly model intraindividual variation on a state-like level. Other-
wise, imprecise interpretations can arise, as interindividual analyses describe trait-
like levels and, therefore, lead to substantially different results (Molenaar 2004) and
a potential loss of credibility in research (Moeller 2021). Therefore, statistical ap-
proaches that clearly partition state-like, intraindividual and trait-like, interindividual
variance (e.g., multilevel modeling) are needed. Furthermore, Bardach and Klassen
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(2021) argued that intraindividual assumptions regarding teacher motivation need
to be made from research designs “to map dynamics in teacher motivation ... [and
gain] a more thorough understanding of the stability versus variability of teacher
motivation” (p. 10).

Within teacher education, researchers have also come across various challenges.
With a few exceptions (e.g., Rupp and Becker 2021), most studies aiming to dis-
entangle inter- and intraindividual levels of analysis have focused mainly on trait-
like, interindividual differences. The state-like, intraindividual variation of self-de-
termined motivation has not yet been studied. More generally, PSTs’ state-like, in-
traindividual learning processes widely lack an adequate statistical control for trait-
like, interindividual differences. Moreover, state-like, intraindividual learning per-
spectives have rarely been investigated longitudinally during a teaching practicum
(see Festner et al. 2020). Thus, the present study applies a longitudinal panel design
with biweekly measurements of PSTs’ basic needs satisfaction during a six-month
teaching practicum.

2.4 The influence of mentoring on motivation

School and university mentoring are central to the effectiveness of a teaching
practicum (Crasborn and Hennissen 2010; Groschner et al. 2013; Ronfeldt and
Reininger 2012). School mentoring is regarded as highly relevant for the develop-
ment of skills needed in the future profession (Lawson et al. 2015). Its quality is
reported to be related to dimensions of PSTs’ emotional and psychological well-
being (e.g., perceived availability or levels of anxiety; Hobson et al. 2009) during
a teaching practicum. In their mixed-methods study, Klassen and Durksen (2014)
argued that interactions with the school mentor influence self-efficacy growth. Rupp
and Becker (2021) supported this claim in their longitudinal study, which found that
student-teacher orientation, as one discourse element of lesson conferences with
school mentors, predicts fluctuations in PSTs’ self-efficacy. University mentoring
has been especially shown to influence PSTs’ knowledge acquisition (Konig et al.
2018) and self-efficacy (Ulrich et al. 2020). Beyond this, results concerning the
impact of university mentoring on preservice teachers’ learning are less consistent.

With regard to basic needs satisfaction, Korthagen and Evelein (2016) claimed
that less pressure by both university mentors and mentor teachers at placement
schools, small but stimulating tasks, and assistance with building positive relation-
ships with students may positively affect PSTs’ experiences of autonomy, com-
petence, and relatedness. Further research claims that mentoring quality and style
affect PSTs’ experiences of empowered motivation (Lin et al. 2019) and autonomy
(Burger et al. 2021), respectively, as well as a feeling of belonging with all parties
involved in a teaching practicum (Jdhne and Groschner 2021). Furthermore, PSTs
tend to use their mentors as role models for their teaching (Boecker 2017). The
success and aptness of this role taking may influence whether PSTs feel competent
in their own teaching. However, the contribution of both university and school men-
toring on PSTs’ basic needs satisfaction has not yet been studied. The present study
examines how the generally experienced mentoring quality affects the general trait-
like satisfaction of PSTs’ basic needs.
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2.5 Aim of the study

The aim of the present study is to investigate both state-like, intraindividual learning
processes and trait-like, interindividual learning outcomes (by mentoring at school
and in the university) during a teaching practicum. This study focuses on the under-
explored role of basic needs satisfaction among PSTs and seeks to gain knowledge
of the interrelationships between the three basic needs. The following research ques-
tions are addressed:

o (RQ1) During a teaching practicum, how much do PSTs differ in their basic needs
satisfaction on a state-like, intraindividual level compared to a trait-like, interindi-
vidual level?

o (RQ2) How does the satisfaction of PSTs’ basic needs relate on a state-like, in-
traindividual level with regard to carry-over and spillover effects in basic needs?
We expect the satisfaction of basic needs to rather fluctuate (i.e., to find only a few
carry-over or spillover effects). (Hypothesis a)

o (RQ3) How does the quality of school and university mentoring affect PSTs’ basic
needs satisfaction on a trait-like, interindividual level?

We expect effects of school-based mentoring on a trait-like, interindividual level
on the satisfaction of basic needs. (Hypothesis b)

3 Method
3.1 Sample

The sample consisted of 115 PSTs (Myee=22.22, SD=13.27; 50.5% female; 77.86%
of the full cohort) in their third academic year who attended a six-month teaching
practicum in a German secondary teacher education program. Data were gathered
in the winter term of 2018/19. Our sample comprised PSTs studying all available
subjects (i.e., STEM, language arts, music education, and physical education).

The teaching practicum lasted six months from the end of August until February.
For this, PSTs were assigned to one placement school each for the entire teach-
ing practicum. There was usually a maximum of two or three PSTs assigned to
one school. Following an initial introductory session in August, PSTs had a two-
month run-in period in which they only taught (without taking accompanying cam-
pus courses in educational sciences; Fig. 1). After this (Week 0), PSTs spent four
days a week teaching, and they attended biweekly campus courses in educational
sciences. One of the courses focused on teacher-student interactions for all student
teachers. In addition, during weeks without courses in educational sciences, PSTs
attended subject-specific courses and courses that provided an introduction to the
school context. PSTs completed different online assignments over the course of the
teaching practicum for each session and submitted a portfolio at the end of the teach-
ing practicum. While on campus, PSTs attended two courses with an approximate
duration of two hours each.
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Fig.1 Study Design Over the Course of PSTs’ Teaching Practicum

3.2 Data collection and instruments

Data collection was authorized by the Thuringian Ministry of Education and carried
out during winter semester 2018/19. We collected data on PSTs’ basic needs in
each of the biweekly campus courses with seven measuring points. Additionally, we
collected time-invariant covariates (such as school and university mentoring quality)
at the end of the teaching practicum. The first and the last surveys were filled out
via a paper-and-pencil questionnaire. The five middle surveys were conducted using
an online questionnaire (Fig. 1). Links to the questionnaires were presented to the
PSTs on a presentation slide at the end of the campus sessions.

3.2.1 Basic needs

Basic needs satisfaction during the last week of each measurement occasion was
assessed by an established instrument (Korthagen and Evelein 2016). PSTs were
instructed to rate their basic needs satisfaction during the final week using a 1 (does
not apply at all) to 5 (applies exactly) scale. Internal consistencies (Cronbach’s o)
were satisfactory for competence (five items, “I feel that I was successful in complet-
ing difficult tasks,” Cronbach’s dao-17=0.78-0.89), relatedness (four items, “I feel
a connection with the students,” Cronbach’s aro-17=0.84-0.94), and autonomy (four
items, “I feel that my choices were based on my true interests and values,” Cron-
bach’s Orto-T7= 078—092)

3.2.2 Mentoring quality

We assessed the perceived school mentoring quality (adapted from Ronfeldt and
Reininger 2012) through the PSTs’ ratings at the end of the teaching practicum
using a 1 (does not apply) to 6 (fully applies) scale. Satisfactory reliability was
achieved (12 items, “My mentor teacher provided me with useful feedback about my
teaching,” Cronbach’s o7 =0.94). University mentoring quality was rated by PSTs
at the end of the teaching practicum using a 1 (fotally disagree) to 4 (totally agree)
scale. The reliability of this established instrument (Kleinknecht and Groschner
2016) was good (12 items, “Knowledge gained in campus courses was helpful for
my practical schoolwork,” Cronbach’s ar7=0.92). School and university mentoring
quality were handled as time-invariant predictor variables (traits).
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3.3 Statistical analysis
3.3.1 Random intercept cross-lagged panel models

We computed random intercept cross-lagged panel models (RI-CLPMs) to inves-
tigate biweekly fluctuations in PSTs’ basic needs satisfaction over the course of
the teaching practicum (Hamaker et al. 2015). RI-CLPMs investigate stability and
change in interrelated constructs over time. They allow us to learn more about the
(intraindividual) mechanisms (e.g., carry-over effects) within state-like, intraindi-
vidual dynamics over time and to (interindividually) control for stable trait factors
(Usami 2021). Therefore, RI-CLPMs are considered dynamic models that add a mul-
tilevel perspective to CLPMs. In RI-CLPMs, variance is accordingly partitioned into
within- (state-like, intraindividual) and between- (trait-like, interindividual) person
components. This can be expressed as

Xit = Ut + Ki + Pir (1a)
Yie = T + 0; + gt (1b)

where W, and m, denote time-specific group means, and x; and ; are person-specific
trait-like deviations (M= 0) from the group means (Hamaker et al. 2015). In contrast,
pir and g;, are an individual’s time-specific deviation from their expected scores (W, + K;
and m,+ w,), instead of the group means (i.e., U, and m,) used in traditional CLPMs. In
structural equation modeling software, these expressions are translated into a stable,
trait-like, between component (random intercept factor) for x; and w;, similar to latent
growth curve modeling, and a state-like within component for p; and g; (Mulder
and Hamaker 2021). Structural relationships, in turn, are interpreted as state-like,
intraindividual carry-over (i.e., autoregressive paths) or spillover (i.e., cross-lagged
paths) effects. The results take on values between —1 and +1, with a value of 0
indicating no carry-over/spillover effect. A positive coefficient thus indicates that
a measurement occasion in which a person scored above their expected score is
likely to be followed by another measurement occasion in which they scored above
their expected score (Hamaker et al. 2015). If no carry-over or spillover effects
are found, this means that the current deviation from their expected score has no
relation to the previous deviation, implying that a strong dynamic exists in which
a PST returns to his/her expected score after a high/low score (Smit et al. 2021).
We interpreted the effect sizes via correlational coefficients and § coefficients with
indicators for small (0.10<B<0.30), medium (0.30 << 0.50), and large (0.50<f3)
effects.

3.3.2 Model estimation

All models depicted in our results section were estimated with maximum likelihood
using Mplus 8.4 (Muthén and Muthén 1998-2021), as indicator variables showed
values for skew and kurtosis within the limits of —1.5 and +1.5 (Tabachnick and Fidell
2013). Missing data were addressed using full information maximum likelihood
after ensuring that they were missing completely at random across time. To reduce
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the number of parameters and ensure that the models were identified, we computed
RI-CLPMs with two variable sets each (e.g., competence and relatedness), which is
common practice in comparable studies (Moeller et al. 2022). This directly trans-
lated to three model fit indices each for RQ2 and RQ3 (2x 3 models and respective
fit indices). As deviations of the measuring intervals (due to school closure in winter)
were expected, equality constraints were not imposed on the parameters over time.
In line with Little (2013), we evaluated the x> statistic, the comparative fit index
(CFI), and the root mean square error of approximation (RMSEA). Models were
considered using the Hu and Bentler (1999) cutoff criteria for fit indices. Accord-
ingly, CFI values = 0.90 or =0.95 were considered an acceptable or excellent model
fit, respectively. Furthermore, Hu and Bentler consider an RMSEA of less than 0.06
a good fit, whereas Little (2013) argued that also values of 0.05-0.08 reflect an
acceptable fit in longitudinal structural equation modeling.

4 Results
4.1 Descriptive statistics and data screening

The descriptive statistics are depicted in Table 1. Prior to the analyses, we tested
the data for outliers and patterns in PSTs’ responses. Then, we computed three RI-
CLPMs with manifest composite scores as indicator variables. Data analysis scripts
and invariance tests (Appendix A) can be obtained via the Open Science Framework
(https://osf.io/bt8hm/). Covariance coverage (i.e., the percentage of individuals con-
tributing to maximum likelihood-based variance and covariance) was low for two
measurement occasions with low attendance (no=43; nz=40), resulting in Mplus is-
suing a warning that the standard errors for the H1 estimated sample statistics could
not be computed. Therefore, these two measurements were excluded from further
analyses. Therefore, we were unable to meaningfully impose invariance constraints
for autoregressive paths, as there was also a slightly longer interval for t4 and t5,
where the interval between the two seminars was two weeks in terms of school
practice but four weeks in terms of the actual time period. Variation in participation
for the remaining measurement points over time (7uin=>53, Nuax=99) also resulted in
underpowered analyses (Power ~ 0.40; Mulder n.d.). We carefully considered these
circumstances in our interpretation of the results.

4.2 Differences in basic needs satisfaction on a state-like, intraindividual and
trait-like, interindividual level (RQ1)

Regarding RQ1, the ICC coefficients revealed equal proportions of variance on
the state-like, intraindividual (within-person) level and the trait-like, interindividual
(between-person) level for all three basic needs (ICCs=0.45-0.55). These results
indicate that PSTs differ on the state-like, intraindividual level in their basic needs
satisfaction about as much as they differ on the trait-like, interindividual level. There-
fore, it was important to consider the multilevel structure in all subsequent analyses
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Table 1 Descriptive Statistics of Competence, Autonomy, Relatedness, and Mentoring Quality

n M SD Skewness Kurtosis
Competence
t0 99 3.65 0.54 -0.43 0.71
tl 75 3.73 0.49 -0.19 0.54
t4 53 3.86 0.60 -0.37 0.70
t5 70 3.88 0.55 -0.53 0.33
t6 97 3.95 0.60 -1.24 4.49
Autonomy
t0 97 3.86 0.64 -0.33 0.14
tl 75 3.93 0.51 -0.11 -0.22
t4 53 4.00 0.76 —0.68 0.12
t5 70 3.85 0.75 -0.21 -0.47
t6 97 3.98 0.77 -0.91 1.22
Relatedness
t0 97 3.98 0.65 0.00 -0.69
tl 75 4.09 0.54 0.22 -0.55
t4 53 4.07 0.77 -1.17 1.50
t5 70 4.20 0.61 -0.59 0.92
t6 97 4.15 0.77 -1.30 2.53
Mentoring
University 92 2.29 0.63 -0.15 -0.82
School 93 4.26 1.07 -0.90 0.21

to consider both state-like, interindividual dynamics and trait-like, intraindividual
differences in PSTs’ learning during the six-month teaching practicum.

4.3 State-like intraindividual carry-over and spillover effects in basic needs

(RQ2)

All three models (Fig. 2) computed with regard to RQ2 showed satisfactory model fit
indices for competence and autonomy (Model A: ¢?[21]=11.58, p=0.95, CFI=1.00,
RMSEA =0.00), competence and relatedness (Model B: ?[21]=26.42, p=0.19,
CFI=0.98, RMSEA =0.05), and autonomy and relatedness (Model C: x?[21]=47.12,
p<0.001, CFI=0.92, RMSEA =0.10). Within all three models, residuals were cor-
related at T4, TS, and T6 (p<0.001-0.05). Additionally, competence and autonomy
were correlated at TO (p<0.001). Finally, we found high trait-like correlations be-
tween the random intercept factors (r=0.68-0.82, p<0.001).

The satisfaction of all three basic needs showed no carry-over effects—e.g., state-
like dynamics from previous to subsequent basic needs satisfaction—during the
teaching practicum, with a few exceptions (see Appendix B for all coefficients,
https://osf.io/yxpb2). For competence, there was one carry-over effect from T5 to
T6 (Brs-te=0.36-0.40, p=0.04). For autonomy, the paths from T4 to T5 and from
TS5 to T6 showed significant carry-over effects (fr-15=0.47-0.61, p<0.001-0.01;
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Fig. 2 Carry-Over Effects, Spillover Effects, and Residual Correlations for the RI-CLPMs. Note. Only
significant paths are printed. Residual variables were intentionally left out. Estimates for RQ 3 (i.e., the
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Brs—re=0.57-0.66, p<0.001). Relatedness showed no carry-over effects during the
teaching practicum.

Furthermore, there were significant negative spillover effects (i.e., state-like, bidi-
rectional influences between the satisfaction of different basic needs) between all
three basic needs at the beginning of the teaching practicum. Competence at TO
negatively predicted autonomy at T1 (Bro-r1=-0.61, p=0.01). Autonomy at TO in
turn negatively predicted competence at T1 (Brori=-0.44, p=0.03). Additionally,
relatedness at TO negatively predicted competence at T1 (Bro-ri=-0.63, p=0.02).
Fig. 2 presents an overview of all significant coefficients per Models A—C.

4.4 Trait-like, interindividual associations to mentoring quality in school and
university (RQ3)

All three models (Fig. 2) with regard to RQ3 showed satisfactory model fit in-
dices for competence and autonomy (Model A: ?[37]=29.36, p=0.81, CFI=1.00,
RMSEA=0.00), competence and relatedness (Model B: %2[37]=45.50, p=0.16,
CFI=0.97, RMSEA =0.05), and autonomy and relatedness (Model C: x?[37]=63.47,
p=0.004, CFI=0.92, RMSEA=0.08). To assess the relationship between men-
toring and basic needs satisfaction on a trait-like, interindividual level, mentor-
ing at school and in the university was examined as a predictor of the generally
experienced satisfaction of each of the three basic needs. Predictors were en-
tered jointly in the RI-CLPMs. The self-evaluated school mentoring quality pre-
dicted PSTs’ basic needs satisfaction (competence: 3=0.38-0.39, p<0.01; auton-
omy: $=0.48-0.61, p<0.001; relatedness: $=0.32, p<0.01). In contrast, the self-
evaluated quality of university mentoring did not predict any of the basic needs (com-
petence: $=0.18-0.23, p=0.049-0.12; autonomy: $=0.06-0.08, p=0.55-0.64; re-
latedness: $=0.10-0.11, p=0.37-0.41). Perceived school and university mentoring
quality showed moderate intercorrelations (r=0.33-0.34, p=0.001). Fig. 2 provides
an overview of the estimates for Models A-C.

5 Discussion

Research has increasingly investigated various aspects of PSTs’ learning and moti-
vation during a teaching practicum. A teaching practicum generally supports PSTs’
motivation through individual hands-on experiences (Hascher and Hagenauer 2016).
However, previous studies did not differentiate state-like, intraindividual dynamics
and trait-like, interindividual differences in PSTs’ learning and motivation. This
study contributes new findings to address the lack of research by examining both
state-like, intraindividual and trait-like, interindividual aspects of PSTs’ self-deter-
mined motivation during a six-month teaching practicum. To do so, we used an RI-
CLPM approach and a longitudinal panel design (Hamaker et al. 2015).

On a state-like, intraindividual level, we found few bidirectional effects between
different basic needs over time (spillover effects) with medium to large effect sizes,
which may underlie PSTs’ state-like, intraindividual learning processes. Further-
more, we found medium to large effects of previous to subsequent basic needs
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satisfaction over time (carry-over effects). Hence, our results support—on a trait-
like, interindividual level—the claim that school mentors’ supportiveness and effec-
tiveness are central to PSTs’ learning in this field (Burger et al. 2021).

5.1 Dynamics in basic needs satisfaction

We found a few effects from previous to subsequent basic needs satisfaction on
a state-like, intraindividual level over time. With regard to the offer-and-use model
of the teaching practicum (Hascher and Kittinger 2014), the longitudinal design of
this study indicates that “offers” (by mentor teachers) and “uses” (by PSTs) change
during a teaching practicum. As offers and uses influence the development of PSTs’
learning outcomes, associated learning processes are expected to change when new
phases or situations occur in a teaching practicum. In our study, autonomy and
competence were relatively stable at the end of the teaching practicum, whereas
relatedness dynamically changed throughout the entire period.

The relative stability of competence at the end of the teaching practicum may be
attributed to the increase in experience through hands-on activities throughout the
practicum. Especially at the end, PSTs often experience their own teaching compe-
tence for the first time and develop some routines with their classes and with their
mentor teachers—for instance, regarding lesson planning and dealing with feed-
back (Prilop et al. 2020). Similarly, PSTs’ ability to actively influence activities in
the classroom (e.g., via autonomous lesson planning) over the course of a teaching
practicum is associated with higher self-efficacy (Klassen and Durksen 2014). Con-
sequently, PSTs are more often allowed to make their own—autonomous—choices
at the end of their teaching practicum and to plan and teach lessons increasingly on
their own (Groschner et al. 2013). These carry-over effects at the end of the panel
study could have been alternatively attributed to initial elevation bias, which is quite
common in the responsiveness of participants across a series of measurement oc-
casions and describes initially higher responses and late stabilization (Shrout et al.
2018). This phenomenon has also been described with regard to PSTs’ expectancies
and values during a teaching practicum (Dehne et al. 2018). However, PSTs’ relat-
edness to their students during a teaching practicum remained variable across time.
Relatedness has been described as an “underemphasized component of teachers’
basic needs” (Klassen et al. 2012, p. 150), so our research consequently contributes
knowledge with regard to this dimension. Our findings may be attributed to both
the frequent changing of class for which they are responsible over the course of
the teaching practicum and the long process required to bond with students (KoSir
and Tement 2014). Additionally, PSTs are always at risk of being regarded by their
students only as interim teachers, as they are at the very beginning of their ca-
reer (Ronfeldt et al. 2020). As a result, PSTs may struggle to create and maintain
a feeling of relatedness to their students. Nonetheless, research exposed beginning
teachers’ relatedness to students as a mediator of stress exposure and well-being
(Aldrup et al. 2017). As such, the role of carry-over effects on PSTs’ relatedness
to their students should be further studied. Still, further research needs to pinpoint
how the state-like, intraindividual dynamics in basic needs satisfaction align with
specific phases and situations in a teaching practicum.
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5.2 Bidirectional associations between basic needs satisfaction and their
implications

The present study addresses the lack of longitudinal research using multiple measure-
ment occasions for teacher motivation (Bardach and Klassen 2021). The examination
of state-like, intraindividual dynamics of reciprocal and reversed relationships aims
to understand the directionality and causality of the relationships between the vari-
ables (Kuppens and Myin-Germeys 2021). Negative bidirectional influences between
basic needs require further explanation, as these occurred relatively unexpectedly.
It can be assumed that PSTs feel more competent at the beginning of the teaching
practicum, while they are still observing (e.g., the lessons of their mentor teachers)
rather than teaching lessons. Furthermore, encountering their own teaching experi-
ences can help teacher students to realize a discrepancy between the often-idealized
assessment of their own teaching skills and the challenges they may encounter in
a real classroom (Jdhne and Groschner 2021). Similarly, when mentor teachers, at
the beginning of the practicum, expect PSTs to follow their instructional practices
more strictly, the mentee will feel less autonomous but more competent in coping
with the complex new school environment (Ulrich et al. 2020). In addition, intrain-
dividual research has drawn attention to the complex interplay between the valence
of events, past disruptive behaviors, and teacher emotions (de Ruiter et al. 2020).
Such interplays might also take place with regard to PSTs’ feelings of relatedness,
which needs to be further examined. The negative relationship between relatedness
and subsequent competence at the beginning of the teaching practicum may be at-
tributed to the reception of PSTs at their respective schools and the engagement
provided by their mentors to support them (Jdhne and Groschner 2021). PSTs also
relate to peers during the teaching practicum, which may hinder or support the feel-
ing of relatedness when they share (e.g., during a university course) their experiences
of their placement schools (Lawson et al. 2015).

Further research is needed to examine the mechanism of these relationships in
more detail. For example, how competent do PSTs usually feel at the beginning of
the teaching practicum? Does a strongly led mentoring approach further strengthen
this feeling, or does a feeling of competence arise from stricter guidance? What
role does the relationship with their students play in improving PSTs’ feelings of
competence? To better understand the underlying mechanisms, in-depth empirical
approaches could be used to explore varying contexts through more measurement
points and shorter time intervals (Kuppens and Myin-Germeys 2021) while ensuring
that this already busy aspect of teacher preparation is not overloaded. However, the
new finding on bidirectional (spillover) influences can be interpreted as a particular
strength of the RI-CLPM. Additionally, research needs to capture the influence of
mentoring on a state-like, intraindividual level to consider in-the-moment associ-
ations—for instance, by adaptive mentoring (Rupp and Becker 2021; Van Ginkel
et al. 2016).
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5.3 The relevance of mentoring for PSTs’ basic needs satisfaction

School mentoring—but not university mentoring—was related to PSTs’ general ba-
sic needs satisfaction during the teaching practicum on a trait-like, interindividual
level with medium to large effect sizes. The relationship between school mentor-
ing and PSTs’ learning outcomes aligns with previous research that found school
mentors to be central to PSTs’ motivation and emotions (e.g., Kuhn et al. 2022; Lin
et al. 2019).

In previous research, mentoring quality—especially at school—has been assessed
as heterogeneous (Clarke and Mena 2020). Thus, different learning opportunities
in a mentor-mentee relationship (Hobson et al. 2009) and styles of mentoring
(Groschner and Hausler 2014; Mena et al. 2016; Van Ginkel et al. 2016) are needed
to help properly prepare mentor teachers in school. Otherwise, unfavorable school
mentoring may negatively affect PSTs’ general satisfaction of their basic needs or
convey unfavorable techniques to them (Hobson et al. 2009). However, the longevity
and impact of such learning outcomes—whether positive or negative—has yet to be
studied.

The finding that university mentoring is not significantly related to PSTs’ basic
needs satisfaction indicates that motivational aspects of learning processes during
the teaching practicum have a rather strong situational component, which is linked
to learning opportunities in the placement school instead of campus courses. Con-
cerning the discussion of the role of theory and practice during a teaching practicum,
university mentoring is often regarded as detached from teaching practice in school
(Groschner 2019). PSTs usually do not attribute experiences to the learning in uni-
versity mentoring when there is no explicit relation—for instance, in video-based
reflections of their own teaching experiences with peers or lecturers (Kleinknecht
and Groschner 2016). Two conditions need to be considered here: first, all items
assessing PSTs’ basic needs had a clear instructional or student-related focus, and
second, PSTs were asked to rate their experiences during the last week. This instruc-
tional focus may explain the gap between campus-based courses and basic needs
satisfaction at placement schools. Consequently, the finding that university mentor-
ing did not affect relatedness is not surprising. To capture associated processes for
relatedness, we need to shift our focus toward more dyadic designs (cf. de Ruiter
et al. 2020).

5.4 Limitations

The use of a longitudinal design and multiple measurement occasions on both state-
like, intraindividual and trait-like, interindividual levels are the strengths of this
study. The number of measurement occasions and the length of the intervals as an
approach to situational measurement are its limitations. To make precise predictions
on a state-like level, a thorough experience-sampling design is needed and could
be applied in future studies (Kuppens and Myin-Germeys 2021). Another limitation
is related to power. The analyses were underpowered, which has implications for
some of the path coefficients with a high magnitude that did not reach a statistically
significant level. However, it must be considered that the RI-CLPM is a complex
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model, so standard errors are usually higher, which is no sign of biased estimates but
relies on the fact that point estimates are less certain (Mulder n.d.). Additionally, two
measurement occasions had to be excluded due to low participation. As a result, the
interpretation of relatively unstable basic needs satisfaction between measurement
occasions T1 and T4 should be done with caution. Low participation occurred during
times of high workload at both institutions: the school and the university. PSTs
prepare their first lessons at school. Therefore, the temporary dropout was traceable.
In order to obtain a larger sample and, therefore, have sufficient power for all
measurement occasions, multiple cohorts or multiple locations could be recruited and
motivated to consistently participate through appropriate incentives. So-called many
labs projects would support replicability of intraindividual findings from teaching
practica (Klein et al. 2014).

To deal with the different time intervals, parameters were not constrained to be
identical over time. A straighter interpretation could be achieved by collecting exact
data on the measurement time for each participant and then using a continuous time
dynamic modelling approach (Voelkle et al. 2018). Further, the RI-CLPM is advan-
tageous in its separation of state-like, intraindividual and trait-like, interindividual
variance. Still, no causal interpretation is possible. This is underlined by the fact
that bidirectional effects between different basic needs only occurred between the
basic needs at the beginning of the teaching practicum and simultaneously in both
directions. The small number of effects could additionally be explained by the large
standard errors. This may disguise the effects behind medium to high effect sizes
without reaching statistical significance (see Appendix B, https://osf.io/yxpb2) and
can be approached by increasing the sample size as outlined above. To measure the
effect of different mentoring approaches (Mena et al. 2016) on PSTs’ basic needs
satisfaction, for example, experimental interventions are required. Consequently,
controlling for non-systematic effects would require that mentor teachers receive
training in close collaboration with university lecturers so that both the school and
the university mentors benefit from this closer relationship.

6 Conclusion

The teaching practicum differentially impacts PSTs’ motivation throughout its
course. Taking a closer look at PSTs’ basic needs satisfaction may help to elucidate
the role of teaching practica and how PSTs can be best mentored. Although previ-
ous research has focused mainly on trait-like, interindividual differences in PSTs’
learning, this study highlights the importance of gaining and integrating data on
state-like, intraindividual dynamics within PSTs. This knowledge was connected
with that of time-variant sources of tension in teaching practica as well as PSTs’
time-invariant traits and perceptions. Teacher educators and mentor teachers should
consider these time-variant sources of PSTs’ basic needs, which largely depend on
the school as a complex situational phenomenon.
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